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nanoGUNE in Numbers
2019—2020

Our mission is to perform world-class
nanoscience research for the competitive
growth of the Basque Country
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Message from the Director

“World-class
nanoscience
research, in
close collaboration
with other research
laboratories and
with industry,
and a commitment
to the society
define the way
we understand
our activity”

L= )

Since the opening of nanoGUNE in 2009, we have been
working hard with the aim of building up a research center
and infrastructure that combine world-class nanoscience re-
search with a focus on knowledge and technology-transfer
activities. In 2019, we celebrated our 10th anniversary with
the satisfaction of having made good progress both in re-
search and in the translation of that research into our society,
thanks to the continuous support of a good number of indi-
viduals, public institutions, especially the Basque Government,
and our International Advisory Committee. Many are the
researchers that have passed through our Center, some of
them now working at Technology Centers and companies in
the Basque Country, and others enjoying academic positions
worldwide. We have been publishing in the very best journals
research papers that have enjoyed and are still enjoying a
significant international impact. VWe have been recognized as
a Maria de Maeztu Center of Excellence, a recognition given
to centers that stand out for the international impact of our
research activity; and all this has put us in a privileged situa-
tion allowing to address technology transfer and, in particular,
the creation of new technology-based companies in ex-
tremely competitive areas like that of the well-known nano-
material graphene. Some of these startup companies are still
hosted at nanoGUNE. Others (Graphenea and Biotech
Foods) have already fledged and now they have their own
laboratories. Biotech Foods, dedicated to the production and
commercialization of cultured meat, fledged its wings in 2020
to the Gipuzkoa Technology Park in San Sebastian after two
years of incubation at nanoGUNE.



In the period 2019-2020, our state-of-the-art research has
been ongoing, we have intensified our technology-transfer
activities, and we have designed a new tech-transfer plan for
the period 2021-25, based on three main areas of activity:
(i) working with industry through privately funded research
projects, (ii) licensing our technologies to third parties, and
(i) promoting technology-based new companies for the ex-
ploitation of specific in-house capabilities.

In the framework of this plan, our technology-transfer activi-
ties are expected to benefit from the recent creation, in
2019, of the Basque Research and Technology Alliance
(BRTA), which counts with our participation together with
other Cooperative Research Centers and Technology
Centers in the Basque Country.

The period 2019-2020 has also been particularly fruitful with
respect to the management of the Center. Our Innovation
Management System, which had been certified in 2017 ac-
cording to the standard UNE 166.002:2014, has been exter-
nally audited successfully in 2019 and 2020; in 2019, we were
granted by the European Commission the HR Excellence in
Research award, which gives public recognition to research

José M.
Pitarke

Director

institutions that have made progress in aligning their human-
resource policies with the principles of the so-called
European Charter&Code for Researchers; a Corporate
Compliance Program has been designed; and a Gender-
Equality Plan has been launched for the promotion of gender
equality at the workplace and outside.

We were entrusted with a mission: to carry out world-class
nanoscience research for the competitive growth of the
Basque Country. We can proudly say that we are fulfilling
our mission. World-class nanoscience research, in close
collaboration with research laboratories and with industry,
and a commitment to the society define the way we under-
stand our activity. In order to stay there, at the top, in order
to put the Basque Country at the forefront of nanoscience
research, we need to keep doing a kind of cutting-edge
research that would take us to unknown territories, still
responding at all times to our commitment with industry:
the industry of the present and, above all, the industry of
the future. This is the big challenge of the small.
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Nanomagnetism

The Nanomagnetism group conducts world-class fundamen-
tal and applied research in nanomagnetism and related char-
acterization techniques. The group has developed a broad-
based expertise in the fields of thin-film and multilayer
growth, nanostructure fabrication, and magnetic-materials
characterization. Furthermore, the group has established it-
self in an internationally leading position for investigations of
advanced magneto-optical and magneto-plasmonic effects
and their utilization for fundamental and applied purposes,
which also include unique tool and device development. The
group’s expertise and activity profile are completed by the
development of theoretical and computational models for
quantitative descriptions of magnetic and optical properties
at the nanoscale.

During the 2019-20 period, the Nanomagnetism group has
achieved key progress in a number of fields, some of which
were accomplished jointly with collaborators from all over the
world. One such key accomplishment was the demonstration
that magnetic layers separated by a non-magnetic layer can
exhibit helical interlayer coupling, driven by the so-called
Dzyaloshinskii-Moriya interaction, in addition to the conven-
tional collinear interlayer coupling that was discovered more
than 30 years ago. In the field of magneto-plasmonic metama-
terials, we have proposed theoretically and demonstrated
experimentally a novel conceptual roadmap to boost a mag-
netization-induced polarization modulation using multipolar
dark plasmon modes. For this purpose, symmetry broken
non-concentric magneto-plasmonic-disk/plasmonic-ring nano-
structures were designed and nanofabricated in order to en-
able the free-space light excitation of multipolar dark modes
in the plasmonic ring as well as their hybridization with the
dipolar plasmonic resonance of the magneto-plasmonic disk,
leading to a hybrid multipolar mode. The excitation of such
hybrid high-order multi-polar dark modes resulted in a strong-
ly amplified magneto-optical activity, allowing an unprecedent-
ed active control of light polarization under a magnetic field.
Our new design could thus lead to broad applications in opti-
cal communications, sensing, and imaging.

Besides the above fundamental research activities, more ap-
plied research work is also of crucial relevance in our re-
search portfolio. One example is the application of magne-
to-optical ellipsometry for investigations of ultrathin buried
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interfaces, a study that was conducted jointly with Kyushu
University, one of Japan's preeminent universities. VWhile con-
ventional magnetometry measurements were unable to iden-
tify the magnetic nature of ultrathin alloy films that are used
to increase the efficiency of magneto-thermal device struc-
tures, our magneto-optical ellipsometry demonstrated un-
ambiguously that the most effective interface layers are
non-magnetic. Another example was the demonstration of
the use of hybrid magnetic-plasmonic elements to facilitate
contactless and selective temperature control in magnetic
functional metamaterials (nhanomagnetic networks). Compared
to so-far used global heating schemes, which are slow and
energy-costly, light-controlled heating, using optical degrees
of freedom such as light wavelength, polarization, and power,
allows the implementation of local, efficient, and fast heating
schemes to be used in heat-assisted nanomagnetic computa-
tion or to quantify collective emergent phenomena in artifi-
cial spin systems.

240 2B0 320240 2B 30 280 320 360
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Demonstration of the influence that the temperature T, relative to
the Curie temperature Tc of a magnetic material, has onto its
dynamic behavior in the vicinity of the dynamic phase transition.
Figures (A), (B), and (C) show the experimentally determined phase
diagram of the dynamic order parameter <Q>, whereas (a), (b), and
(c) show the associated fluctuation. While (A)—(C) have a rather
similar appearance, (2)—(c) clearly visualize that fluctuations (more
precisely, the so-called anomalous meta-magnetic fluctuations) are
more important as T/Tcincreases.
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Nanooptics

The Nanooptics group performs experimental and theoreti-
cal research in nanooptics and nanophotonics, covering both
fundamental and applied aspects in these fields. Essentially,
we develop near-field nanoscopy (scattering-type scanning
near-field optical microscopy, s-SNOM) and infrared nano-
spectroscopy (Fourier transform infrared nanospectroscopy,
nano-FTIR), and we apply these novel analytical tools in
various areas of science and technology. Both techniques
offer a wavelength-independent spatial resolution of about 10
to 20 nm at visible, infrared, and terahertz frequencies, thus
beating the conventional diffraction resolution limit by a fac-
tor of up to 1000.

During the 2019-2020 period, the Nanooptics group has kept
working on the instrumental development of near-field mi-
croscopy in order to push the spatial resolution towards the
single-molecule level, to enable three-dimensional (3D) infra-
red-spectroscopic nhanoimaging, and to enable novel imaging
modalities.

Furthermore, near-field microscopy has been applied to
study plasmons in metal and graphene nanostructures as well
as phonons in polar crystals, for the development of ultra-
compact nanophotonic devices and their application.

Research Groups

VWe have been working on various advances in nanoimaging
and nanospectroscopy: the application of infrared nanospec-
troscopy for the nanoscale mapping of chemical polymer
composition, the secondary structure of proteins, the carrier
distribution in semiconductor nanowires, and the optoelec-
tronic properties of novel two-dimensional (2D) materials.

Ve have also been working on the development and applica-
tion of theoretical models for the description of:

(i) the propagation and scattering of waves/surface waves
in natural, artificial, and 2D materials,

(ii) near-field spectroscopy, and

(iii) the reconstruction of materials properties from
near-field data.

Illustration of the antenna launching of h-BN hyperbolic phonon
polaritons (HPhPs). The spatial distribution of the near-field is
shown by red and blue colors.
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Self-Assembly

The Self-Assembly group works on expanding the idea of
“self-assembly” from classical molecular arrangements by mu-
tual recognition towards externally forced assembly and to-
wards nanoscale morphology of wetting layers. The focus is
always on natural biomolecules, such as proteins and viruses,
and on related biomimetic systems.

We explore classical self-assembly based on biochemical
modification of cage-like protein assemblies (DPS), e.g. with
mutually recognizable peptide tags. This allows specific as-
sembly routes for these huge protein complexes, even to-
wards new crystals. The highly variable biomineralization of
protein cages opens routes to new microelectronic, magnetic,
and optical devices.

Electrospinning is our method of forced assembly. We are
constantly exploring and expanding our methods towards
the production of fibers made of pure peptides/proteins
without the usual polymer matrix. Ve are discovering new
modes of molecular arrangement, also for proteins that can-
not form fibers naturally, and expand the known, mainly
natural protein assemblies. To this end, we are improving the
technical capabilities of atomic-force microscopy on highly
curved surfaces.

Supercooling of aqueous solu-
tions of proteins. (Apo)ferritin
solutions freeze at around -3°C,
so these protein cages are potent
ice nucleators. Other protein
solutions (casein, HydroPhobins
A and B, Leucosporidium Ice
Binding Protein, ovalbumin,
Tobacco Mosaic Virus) freeze be-
tween -10°C and -18°C, and pure
water below -22°C.
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Ultrathin water or ice layers engulf almost all biological struc-
tures in contact with air, but their structure, dynamics, and
role in biology are nearly unknown. Understanding drying
and hydration of viruses during transmission is our most im-
portant aim. So far we have been focusing, however, on ice
surfaces and on ice nucleation in supercooled water.

Our main experimental methods are based on our homebuilt
electrospinning tools and our now commercial “novaspider”
electrospinning/3D printing device. We employ and develop
atomic-force microscopy and scanning (transmission) elec-
tron microscopy in a water vapor atmosphere of controlled
humidity. We also make use of our spectromicroscopy facili-
ties —Raman and (nano)FTIR-.

During the period 2019-2020, we have been collaborating
with research groups at ETH Zirich (Switzerland),
University of Milano (Italy), University of Grenoble (France),
and locally with biomaGUNE and the Materials Physics
Center in San Sebastian.
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The Nanobiotechnology group is successfully developing a
research line focused on the study of protein and cell me-
chanics. This research line is centered in the study of micro-
bial infections from a mechanical point of view, using physical
principles.

Bacteria and viruses infect organisms by using proteins that
attach to molecules in the surface of the host. HIV-1 uses its
envelope glycoprotein gp120 to attach to CD4 in the surface
of Tcell. Similarly, bacteria use an array of proteins called viru-
lence factors for establishing mechanical anchoring to tissues.
These proteins withstand mechanical forces going from few to
hundreds of picoNewtons. The effect of these forces in the
structure and chemistry of the proteins is not understood;
but they may have implications in the infection process.

We investigate the role of mechanical forces in the structure
and chemistry of microbial attachment proteins as well as in
the infection process. We use an array of techniques to study
the nanomechanics of viral and bacterial infections progressive-
ly from single molecules to cells. We aim at establishing new
knowledge on the molecular aspects driving the mechanical
interaction of microbes with their targets. We use atom-
ic-force spectroscopy (AFS) to explore the effect of mechani-
cal forces on microbial attachment proteins, human CDs4, and
E. coli pilus. This technique allows monitoring chemical reac-
tions under force such as bond rupture, the binding of pep-
tides, small molecules, and antibodies, processes which are
known to be implicated in microbial infections and that may

have a mechanical origin.

We also use imaging techniques and magnetic tweezers (MT)
in order to design molecular force sensors based on fluores-
cence for establishing correlations between cellular and mo-
lecular mechanics, and we are developing a high-throughput
screening methodology to search for molecules that alter the
mechanical properties of viral and bacterial proteins, serving
as potential drugs against microbial attachment into host cells.

The Nanobiotechnology group is also working on a research
line that directly connects with industrial biotechnology. This
research line is focused on the design of enzymes with im-
proved properties to be used in a number of industrial appli-
cations. Enzymes are widely used in industry and biomedicine.
They need to be improved in order to be usable in processes
outside their natural environment. We have specialized in the
art of Ancestral Sequence Reconstruction (ASR). This tech-
nique uses phylogeny to bring back to life proteins and genes
from extinct organisms and to study their physicochemical
properties. We have discovered that enzymes belonging to
organisms that lived a few thousand million years ago have
properties that reflect the harsh conditions of ancient envi-
ronment. VWe use these properties to design improved en-
zymes with industrial applications.

Scheme of our MT setup and detail of
the magnetic needle. The magnetic field
induces a force that moves the beads
attached to the bacterial cell wall.

N

Magnetic Tweezers
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Nanodevices

The Nanodevices group studies the electronic properties of
materials at the nanoscale. For this, we use advanced nano-
fabrication methods and we measure the electron transport
of materials in extreme conditions, such as low temperatures
and high magnetic fields. We work along three main research
lines: spintronics, the electronic properties of van der Waals
heterostructures, and advanced nanofabrication.

Spintronics has emerged as an active field of research that
aims at the development of a new generation of devices
relying on the manipulation of the electron spin. Here we
focus on the study of spin-orbit-coupling related phenomena,
such as the spin Hall effect in heavy metals, the Rashba-
Edelstein effect at interfaces, and the spin-momentum locking
in topological insulators, which we study in metallic as well as
two-dimensional (2D) nanodevices. These phenomena allow
electrical spin-charge current interconversion, giving rise to
interesting applications such as spin-orbit torques to write
magnetic memories, or the integration of magnetic memory
and spin-based logic, as recently proposed by Intel
Corporation. Using state-of-the-art nanofabrication, our
main goal is to devise alternative geometries that unlock
innovative architectures for spin-based computational
devices.

Since graphene —a monolayer of carbon atoms— was first
isolated in 2004, a plethora of 2D materials have been char-
acterized, as they range from unprecedently high carrier mo-
bilities to record light-absorption efficiencies. Moreover, the
layered nature of these materials enables the creation of new
metamaterials by stacking a number of them on top of each
other. These metamaterials are called van der Waals hetero-
structures. Here we use 2D layered materials and their van
der Waals heterostructures as building blocks for novel
(opto-)electronic, spintronic, and magnetic devices.

As for advanced nanofabrication, we use state-of-the-art
techniques to build devices allowing us to explore the world
at the nanoscale. Our expertise includes methods as diverse
as electron-beam lithography (EBL) or focused-ion-beam and
focused-electron-beam induced deposition (FIBID/FEBID).
We can engineer improved materials with a high degree of
control in order to explore the extreme possibilities of our
techniques. The extensive knowledge that we have been
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acquiring during the last few years enables us to build final
devices with high performances.

During the 2019-2020 period, we have initiated the coordina-
tion of the so-called SPEAR project, which seeks to explore
new materials for the next generation of computer memories
and processors; six European academic institutions (CEA-
France, ETH Zrich-Switzerland, IMEC-Belgium, University of
Hamburg-Germany, Martin Luther University Halle-Germany,
and nanoGUNE) and three European companies (ANTAIOS-
France, QZabre-Switzerland, and NanOsc-Sweden) participate
in this project. SPEAR has been selected by the European
Commission for funding as a Marie Sklodowska-Curie Innovative
Training Network (ITN). We have also initiated a new industri-
al project funded by Intel Corporation on spintronics with
van der Waals heterostructures.

An artist impression of the representation of a possible spin-charge
conversion geometry together with a microscopy image of a 2D van
der Waals heterostructure.
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The Electron-Microscopy laboratory provides a high-end
electron-microscopy support to research institutions and
industry in the Basque Country and worldwide.

Though the main activity of the group is devoted to providing
service to other researchers and industrial partners, current-
ly there are two research lines maintained by the group
itself.

The first research line is related to the study of the structure,
solidification processes, and plasticity mechanisms in metals
and alloys. This line is developed in collaboration with the
Engineering department at Mondragon University in the part
related to plasticity and machining of metals and with the
University of the Basque Country (UPV/EHU) in the part
related to solidification processes and metals three-dimen-
sional (3D) printing.

The second research line is related to the development and
utilization of the novel microscopic technique Liquid-Phase
Transmission Electron Microscopy (LP-TEM). Here we collab-
orate with a company producing the equipment for this
method; our aim is to make it robust, reliable, and

quantitative. Applications of this method range from liquid
nanoscale chemical kinetics to biomedicine.

Regarding the service provided to other researchers and in-
dustrial partners, we have a great diversity of methods that
we can apply. Morphology, composition, and surface micro-
structure can be characterized by a variety of scanning elec-
tron/ion microscopy techniques like electron and ion-beam
imaging, Energy-Dispersive X-ray (EDX) analysis, and
Electron BackScatter Diffraction (EBSD). Peculiarities of the
atomic structure and chemical composition can be studied by
a set of Transmission Electron Microscopy (TEM) methods
like conventional TEM, high-resolution TEM and Scanning
TEM (STEM), electron diffraction including Convergent-Beam
Electron Diffraction (CBED), EDX, and Electron-Energy-Loss
Spectroscopy (EELS). We can access the magnetic properties
of materials at the scale of a few nanometers utilizing elec-
tron holography, Lorentz microscopy, and differential phase
imaging. The 3D structure of the samples can be revealed at
different scales either by (S)TEM tomography or FIB
Slice&View approaches. Stand-alone is a high-resolution EELS
method used to characterize plasmons and phonons in
nanomaterials.

3D structure of as printed Inconel 718 alloy
obtained by FIB Slice&View.
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The Theory group does theory and simulation of systems at
the nanoscale, especially first-principles simulations, meaning
simulations solely based on the fundamental theory of quan-
tum physics controlling the behavior of electrons and nuclei
composing matter. This normally implies the use of heavy
computation in high-performance computer centers.

In the period 2019-2020, we have been improving the effi-
ciency and scalability of our methods within large-scale
European Centers of Excellence (MaX and ECAM).

We have also been involved in a European project using sim-
ulations to better understand the damage of space radiation
in space exploration, both in spacecraft materials (mostly
solar cells) and in the living tissue of people in space. Our
on-going work is also of interest for the improvement of
novel radiotherapy techniques in the treatment of cancer.

In collaboration with Merck, a multinational chemical compa-
ny, we have studied new candidate molecules for organic
photovoltaics, which means flexible, cheap solar cells for win-
dows and intelligent buildings. VWe have studied the effect on
their efficiency of the way molecules arrange themselves in
the cells.

On the fundamental side, we are interested in the study of
problems far from equilibrium at the nanoscale in a variety of
contexts. Lately, we have been working to understand, from
a non-equilibrium thermodynamics perspective, experiments
pulling proteins that are being carried out at the Nano-
biotechnology group. We have also been working on the
understanding of stationary states arising in the quite violent
disruption of solids when a high-energy ion projectile shoots
through them.

Research Groups

Furthermore, the CECAM Electronic Structure Library rep-
resents quite an achievement. It is the result of a leadership
effort at nanoGUNE. A number of computational physicists
developing the most widely used methods and programs in
the world in condensed matter physics, chemical physics, and
materials science have been working together towards jointly
renewing our codes for the new supercomputers to come,
which will run with around one million processors in parallel.
Revamping our programs separately (as done historically)
represented a huge waste, which was stifling innovation and
further development. The joining together of such a commu-
nity has represented a great achievement.

Frontier orbitals involved in the photovoltaic process of two
organic molecules, donor and acceptor.
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Nanomaterials

The Nanomaterials group is dedicated to the development of
functional materials from various perspectives. Primarily, we
synthesize and investigate polymer-inorganic hybrid materials
with the perspective of applications in food packaging, catal-
ysis, textile, or energy storage.

In the period 2019-2020, we have been working on the devel-
opment of Li-S batteries, flexible electronics, antimicrobial
coatings, and biomimetic catalysis.

In the area of Li-S batteries, we have built a coating reactor
for atomic-layer coatings on nanoparticles. With this reactor
we can modify powders which are used for constructing
electrodes for batteries. At the current time, we are working
together with the Technology Center Cidetec on the im-
provement of cathodes for lithium sulphur batteries.

Regarding flexible electronics and antimicrobial coatings, we
are performing infiltration of polymers with inorganic mate-
rials to enhance the functionality of the polymers. Within a
Marie Sklodowska-Curie Innovative Training Network (ITN), we
are making polymers electrically conductive and antimicrobial
for a possible later use in flexible electronics or smart
packaging.

Research Groups

Finally, in the research line of biomimetic catalysis we are
creating hybrid materials out of proteins and inorganics. The
proteins under study are enzymes (biological catalysts) which
upon hybridization and stabilization can act as solid catalysts
with a higher catalytic activity and chemical stability.

In the period 2019-2020, the Nanomaterials group leader,
Mato Knez, has become honorary professor at the University
of Rijeka in Croatia.

Left panel: magnetization vs. tempera-
ture curves of FesO4/TiO2 core/shell

() nanoparticles after various numbers of

Atomic-Layer-Deposition (ALD) coating
cycles and a concerted reduction of the
g-Fe20s nanoparticles to FesO4. Right
panel: visual color change of the particles
in powder form (top) and dispersed in
water (bottom); (a) untreated commer-
cial g-Fe20s nanoparticles and (b) the
same particles after applying various ALD
cycles, forming FesO4/TiO2 core/shell
nanoparticles. The color change from
orange to black is indicative of a trans-

formation from g-Fe20s to magnetite.
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The Nanoimaging group is focused on the study of the quan-
tum behavior of small objects formed by a small number of
atoms or molecules, by using scanning probe microscopies.
We search for effects related to their optical, magnetic, or
electronic properties, which could help to understand the
fundamentals of quantum processes and to construct models
explaining their peculiar behavior. The guideline of our re-
search is to turn quantum phenomena relevant for novel
materials.

In the period 2019-2020, we have focused our research along
the study of superconductivity and the fabrication of atomi-
cally precise graphene nanostructures. The fundamental
properties of quantum materials are based on complex elec-
tronic phenomenology emerging at the atomic scale. For
example, while magnetism is known to destroy superconduc-
tivity, a single magnetic atom simply modifies the supercon-
ducting properties locally, perturbing the material in short
length scales. Interestingly, when atoms are close and interact
magnetically, the superconducting properties may be distort-
ed in such a way that non-conventional pairing schemes
emerge. Their detection and identification will provide basic
rules for creating artificial quantum materials. Our research
line in this direction envisions the creation of novel supercon-
ducting states of matter that cannot naturally emerge in ex-
isting materials by fabricating predesigned atomic-scale struc-
tures of magnetic atoms/molecules on a superconductor. We
use the atom-by-atom manipulation technique of a scanning
tunneling microscope to fabricate atomic-scale model sys-
tems and study the novel superconducting state they pro-
voke by means of high-resolution tunneling spectroscopy.

As for the fabrication of atomically precise graphene nano-
structures, there is a consensus that spins will expand our
current information-technology landscape, based on the
electron charge, into a class of faster and more efficient com-
ponents, these representing also a basic element —a qubit—in
the second quantum revolution for computation. Optimal
materials are required that combine a well-defined spin local-
ization and coherence with electrical addressability and inte-
grate well into mesoscopic architectures. A promising mate-
rial combining these properties is graphene. Graphene is a
diamagnetic material, but upon being shaped in specific forms
can host localized spins. We are fabricating graphene flakes
with atomic-scale precision on a surface by triggering synthe-
sis reactions of pre-defined organic precursors, and we study
their magnetic properties by using low-temperature scanning
tunneling microscopy (STM).

In the period 2019-2020, we have published the first
demonstration of magnetism in zigzag sites of graphene
flakes and we have uncovered the triplet ground state of
triangulene, a triangular graphene nanoflake.
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Nanoengineering

The Nanoengineering Group focuses on new photonic solu-
tions -in terms of methods, devices, and instrumentation-
that face global challenges related to health, nutrition, and
environmental problems.

One research line concentrates on the development of spec-
troscopy instrumentation. Ve developed a new spectrosco-
py platform that combines Raman and FTIR (Fourier trans-
form infrared) spectroscopy, such that both methods analyze
the same sample at the same time without any interference.
The optical design features an ATR-based (attenuated total
reflection) FTIR path with aspheric optics and an off-axis
Raman path that allows for optical sectioning. The objective
is to provide complementary information for machine learn-
ing for a robust prediction and classification of biochemical
conditions.

In a second research line, we work on the detection of
Alzheimer’s disease by machine learning-assisted multispec-
troscopy. Alzheimer is generally diagnosed in an advanced
stage with serious symptoms. For an early diagnosis, we
follow a multispectroscopy approach combining the informa-
tion obtained from Raman, SERS (surface-enhanced Raman
scattering), FTIR, and fluorescence spectroscopy. We inves-
tigate human samples from cerebrospinal fluid and combine
the complementary spectroscopic information mathemati-
cally by machine learning. Our ambitious goal is to identify
the disease in an early stage by an increased number of
specific features of the physiological condition.

Our third research line investigates the detection of perina-
tal asphyxia by machine learning-assisted Raman spectros-
copy. Here, we develop a non-invasive clinical tool for con-
tinuous and real-time monitoring of hypoxia-ischemia
events in newborns during delivery. We aim at detecting
physiological risks, which allow for immediate medical action.
The technology includes application-specific Raman probes
and machine-learning algorithms that take into account the
systemic picture of physiological anomalies, in contrast to
state-of-the-art methods where only one single parameter,
as pH, serves for decision making.

Plasmonics for biodetection is our fourth research line. Here
we are developing a highly sensitive detection system based

Research Groups

on propagating and localized surface-plasmon resonances for
specific biomarkers related to a variety of diseases. To over-
come current detection limits, we focus on several engineer-
ing research topics, as Gaussian beam shaping, plasmonic
nanostructures, specific biofunctionalization, optimized mi-
crofluidics, and multivariate analysis. Moreover, we develop
self-assembled superlattices of Au nanoparticles for opti-
mized SERS signals.

We are also working on food quality control by machine
learning-assisted Raman/FTIR spectroscopy. In several proj-
ects, we make use of extended information delivered by the
combination of several spectroscopy methods, supported by
machine learning and considering the entirety of information
instead of a single spectroscopic line. In this context, we in-
vestigate the quality of food, for example in terms of fraud
where we analyze raw versus heated honey. Furthermore, we
look at the content of microplastics in seafood, which nowa-
days is becoming a more and more serious global problem in
our food chain.

Linear Discriminant analysis

Linear Discriminant Analysis (LDA) of eucalyptus honey under ther-
mal treatment, as a demonstration of fraud with a clear classifica-
tion of various conditions. The analysis is based on spectroscopic
data from FTIR. Samples of raw honey were heated at 40°C for 3.5
and 24 h. Circles: training set (75% of data, randomly chosen). Stars:
test set (25% of data).
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Nature Communications

10, 200 (2019)

J. Li, S. Sanz, M. Corso, D.-]. Choi,
D. Pefa, T. Frederiksen, and
J. I. Pascual

Turning graphene magnetic is a
promising challenge to make it an
active material for spintronics.
We report on the observation of
intrinsic m-paramagnetism of
graphene nanostructures, and we
demonstrate the ability to manip-
ulate individual magnetic mo-
ments on these structures.

Research on carbon-based magnetism
has been attracting great interest for a
long time; but it has suffered from a
poor reproducibility of the experi-
mental results. Interest in this area
arouse again with the isolation of
graphene and the promising perspec-
tive of using graphene for spin trans-
port and spin-based quantum informa-
tion processing. While graphene is, in
principle, diamagnetic, theory predicts
that ™ magnetism can be induced by
shaping graphene with zigzag edges.
The experimental observation of
graphene magnetism has been hindered
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by the lack of atomic control on the
zigzag edges and the lack of sensitive
spin measurements.

We have produced graphene nano-
structures with atomic precision using
an organic synthetic reaction over a
metallic substrate. Our scanning tunnel-
ing microscopy (STM) measurements
resolve the atomic structure, and we
identify single electron spins localized
around certain zigzag sites of the
graphene nanostructures via the detec-
tion of the Kondo effect on top. Further-
more, the exchange coupling of nearby
spins is quantified by singlet-triplet in-
elastic electron excitations. Using theo-
retical simulations, we demonstrate
that electron correlations represent
the basic ingredient for the emergence
of intrinsic m-paramagnetism on
graphene nanostructures.

In our results, the spin state of the
graphene nanostructures can be ma-
nipulated by hydrogen passivation or by
tip contact. Moreover, we demonstrate
the electrical addressability of localized
magnetic moments in graphene devices,
which shows the potential of utilizing
graphene in spintronic applications.
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Nano Letters 19, 1074 (2019)

C. K. Safeer, ]. Ingla-Aynes, F. Herling,
J. H. Garcia, M. Vila, N. Ontoso, M. R. Calvo,
S. Roche, L. E. Hueso, and F. Casanova

In this work, we report the first
experimental observation of
spin-to-charge current conver-
sion (SCC) in graphene. To
achieve this remarkable goal, we
placed a flake of MoS:, a semicon-
ductor with high spin-orbit cou-
pling (SOC), on a graphene Hall
bar to induce SOC. The graphene,
that otherwise does not show
any SCC, generates out-of-plane
spins when applying a charge cur-
rent through it. This effect occurs
up to room temperature and
generates very large spin signals,
which is very appealing for the
realization of new spin logic de-
vices, such as the magnetoelec-
tric spin-orbit logic proposal by
Intel.

The realization of on-chip logic opera-
tions using the spin degree of freedom
requires an easy and efficient way to
convert charge currents to spin cur-
rents. Currently this is realized using
ferromagnets, the spin direction de-
pending on their magnetizations.
However, that is not desirable for oper-
ation in magnetic-field-free chip

environments; hence, the ferromag-
net-free injection and detection of
spins is a major goal of spintronics.

Graphene is an outstanding material
from the perspective of spin transport.
On the one hand, its intrinsically low
SOC allows for exceptionally
long-distance spin transport at room
temperature. On the other hand,
graphene’s two-dimensional (2D) nature
enables the control of its properties by
proximity with other materials. VWhen a
layered material is placed in close con-
tact with graphene, a van der Waals
heterostructure is formed, thereby mo-
difying the properties of the graphene
layer. When this material is MoSz, a semi-
conductor with high SOC, graphene
inherits the SOC. In heterostructures of
graphene and MoSz, the spin transport
is affected by the large SOC which, to-
gether with its exceptional band struc-
ture with two inequivalent valleys, leads
to a highly anisotropic spin transport
where out-of-plane spins live for much
longer than the in-plane ones.

To further exploit the mentioned sys-
tem for spin-to-charge conversion, we
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prepared graphene Hall bars and
placed a flake of MoS2 on top of them.
Additionally, we connected the graphene
using nonmagnetic and magnetic con-
tacts to unambiguously separate the
spin from the charge currents. Our
experiment shows that out-of-plane
spins are efficiently converted to in-
plane voltages at room temperature.
This phenomenon is known as the spin
Hall effect, where the spin propagation,
the spin polarization, and the induced
voltage are mutually perpendicular.
Additionally, we observed that certain
in-plane spins are also converted; but
we did not conclude from the experi-
ment whether the conversion occurs in
the graphene or in the MoSz channel.

Our results have opened the way to
spin-to-charge conversion in layered
materials and have added an essential
functionality in spintronic devices, in-
cluding novel perspectives in spin-based
logic. Indeed, a significant amount of
related works from a variety of re-
search groups have already appeared
following the publication of this work.



Nano Letters 19, 3288 (2019)

J. Li, N. Friedrich, N. Merino-Diez,
D. G. de Oteyza, D. Pefia, D. Jacob,
and J. I. Pascual

The smallest imaginable elec-
tronic device consists of a single
molecule connected by narrow
wires, combining in a few nano-
meters an input port, the signal
output, and a logic functionality.
In this work, we have fabricated
with atomic precision such a sin-
gle-molecule device and we have
tested our device by using
graphene nanostructures and a
magnetic molecule. Our results
demonstrate that such a device is
not only thinkable, as it can be
physically realized.

Small carbon-based materials hosting
magnetic moments are highly interesting
for potential molecular spintronic de-
vices. A promising approach is to use
organometallic molecules as building
blocks. These units provide both a spe-
cific spin, due to the transition metal
atom in the interior of the unit, and a
conjugated electron system for its elec-
trical accessibility. Here, we show a
method to interface the molecular
units with electrodes in order to power
the device with electrical currents.

We used thermally activated chemical
reactions of specifically designed organic
precursors over a metal substrate,
in order to steer covalent bonds and
assemble them into complex graphene
structures with atomic precision.
In combination with functionalized mag-
netic porphyrins, we fabricated a car-
bon-based, two-terminal molecular
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device hosting a single spin. In our ex-
periments, we image the structure with
high-resolution scanning tunneling
Mmicroscopy.

The molecular spin can exist in two con-
figurations and switching between them
is possible by means of inelastic elec-
tronic currents. Ve have demonstrated
this function by electrical transport mea-
surements. Using the tip of a scanning
tunneling microscope (STM), we lift the
end of one of these devices from the
underlying substrate. We then perform
electronic transport measurements
and simulations that reveal the charac-
teristic fingerprint of switching the mo-
lecular spin between states. These re-
sults open the way to design more
complex functional units in order to be
able to continue shrinking the electronic
devices we rely on every day.
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Physical Review Letters

122, 257202 (2019)

E. Vedmedenko, P. Riego, J. A. Arregi,

and A. Berger

Interlayer coupling phenomenain
magnetic multilayer structures
are among the most studied and
most relevant research topics in
magnetism, in terms of both their
fundamental quantum mechanical
origin and their vital importance
for magnetoelectronic devices.

The initial observations, in the 1980s, of
interlayer exchange coupling in
multilayers that are fabricated from
alternating stacks of magnetic and non-
magnetic materials represented a
watershed moment in magnetism re-
search, because they enabled for the
first time a magnetic state control at
the nanoscale and thus facilitated the
observation of the giant magneto-re-
sistance (GMR) effect, another stellar
scientific breakthrough that was
awarded the Nobel Prize in physics in
2007. Both aspects became crucially
relevant for high-tech devices in mag-
netic storage applications already in
the 1990s and are still indispensable in
magnetoelectronic and spintronic de-
vice technology today. A large number
of materials combinations for the
ferromagnetic and non-magnetic layers

were studied, and all observed inter-
layer interactions were explained by
an energy term that is bilinear or bi-
quadratic in the spin variables of adja-
cent ferromagnetic layers and thus
exhibits a Heisenberg exchange cou-
pling mechanism.

Our work here demonstrates that other
interlayer coupling mechanisms are pos-
sible as well, and we demonstrate,
in particular, that Dzyaloshinskii-Moriya
interactions (DMI) can facilitate an ef-
fective interlayer coupling that exhibits
a preferred rotation sense, i.e. helicity,
in terms of the magnetic orientations
of the adjacent ferromagnetic layers.
Following our theoretical predictions,
experimental verifications of this
mechanisms were also successful and,
thus, open up new magnetic multilayer
designs, where various kinds of helical
magnetization states can be realized.
Such magnetization states are not only
fundamentally interesting but should
also enable technical utilizations in
terms of improved or entirely novel
devices. The relevance of DMl inter-
layer coupling is hereby related to the
fact that helicity induced symmetry
reduction of magnetic states and mag-
netization reversal paths can be core
ingredients of more deterministic
magnetic state processing and thus
can lower noise or error rate perfor-
mances of devices.
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The top panel shows the computed geome-
try, where two magnetically ordered layers
(whose atoms are represented by blue
spheres) are coupled by means of interlayer
impurities (represented by orange spheres)
that facilitate an interatomic DMI whose vec-
torial orientations are shown by red arrows.
The central panel displays an exemplary spin
alignment in such a multilayer structure, in
which the spins within each layer have the
same in-plane orientation but a modulated
out-of-plane component (modulation angle
80). Also, there is a rotated in-plane orienta-
tion considered in between both magnetic
films (rotation angle d¢). The bottom panel
shows the resulting DMI energy for such a
spin structure and demonstrates that (1) the
total DMI energy can be lowered by allowing
for non-collinear magnetization states in each
layer (86 = 0) and (n) for such non-collinear
intralayer states the interlayer alignment has a
preferred helicity, in which one perpendicular
interlayer orientation represents the ener-
gy minimum whereas an inverted bottom
layer spin orientation leads to an energy

maximum.
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C. K. Safeer, N. Ontoso, J. Ingla-Aynes, F. Herling,
V. T. Pham, A. Kurzman, K. Ensslin, A. Chuvilin,

I. Robredo, M. G. Vergniory, F. de Juan,

L. E. Hueso, M. R. Calvo, and F. Casanova

Spin-charge current interconver-
sion (SCC) has been widely stud-
ied in heavy metals with strong
spin-orbit coupling. The high
crystal symmetry in these mate-
rials dictates the SCC symmetry
where spin polarization, charge
current, and spin current direc-
tions should be mutually orthog-
onal to each other. We studied
SCC in MoTez, a Weyl semimetal
with low crystal symmetry, and
observed unconventional SCC
allowed by broken mirror sym-
metries. These exotic compo-
nents can be used for the electri-
cal injection and detection of
pure spin currents with multiple
spin polarizations and a more
flexible device design.

SCC can be obtained via spin-orbit phe-
nomena, such as the spin-Hall or
Rashba-Edelstein effect. The usefulness
of these phenomena has already been
demonstrated in the framework of mag-
netic memories and spin-based logics.
While increasing the SCC efficiency will
lead to the reduction of energy con-
sumption in these devices, lifting the

SCC symmetry constraints can provide
flexibility to the device design and inte-
gration. In this regard, transition metal
dichalcogenides (TMDs), two-dimen-
sional (2D) van der Waals materials pos-
sessing strong spin-orbit coupling and
low crystal symmetries, are promising
for SCC research, as recent theoretical
studies predicted a versatile SCC with
large efficiency in these materials. Using
a graphene lateral spin valve device as a
tool, we have shown an experimental
demonstration of these theoretical pre-
dictions in MoTez, a TMD semimetal
having a distorted 1T octahedral crystal
structure.

We first prepared graphene/MoTe:z van
der Waals heterostructures using a me-
chanical exfoliation followed by visco-
elastic stamping. Using electron-beam
lithography followed by metal evapora-
tion, Au electrical contacts and ferro-
magnetic electrodes were patterned
forming lateral spin valve devices. By
applying a charge current across the
graphene/ferromagnet interface, a pure
spin current is injected into the graphene
channel which is subsequently absorbed
into the MoTez2. The SCC creates a
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Artistic representation of a mirror view of
spin current generation in MoTe:. Since the
crystal mirror symmetry along the b-c
plane is broken, the symmetry constraints
of the spin-charge current conversion are
lifted, resulting in generated spins with
different orientations as shown in the
mirror plane.

voltage along the MoTe: flake, which
was probed using the Au contacts. By
applying a magnetic field, the directions
of the spin polarization were varied
along different directions and corre-
sponding changes in the SCC voltage
were analyzed. Along with the conven-
tional SCC with the orthogonal con-
straint, we also observed an unconven-
tional SCC where the spin polarization
and the charge current are parallel. We
repeated the experiments at a wide
range of temperatures from 75 K to
300 K and we extracted the corre-
sponding efficiencies. Both contribu-
tions, which could arise from either a
bulk spin Hall effect or a surface
Edelstein effect, showed large efficien-
cies comparable to the best spin Hall
metals and topological insulators.

Our unprecedented experimental ob-
servation deepens the understanding of
spin phenomena in exotic low-symme-
try materials. Also, the simultaneous
efficient spin-charge current conversion
with any in-plane spin orientation in a
single material is promising for future
spintronic device applications.
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V. Pham, I. Groen, S. Manipatruni, W. Choi,
D. Nikonov, E. Sagasta, C.Lin, T. Gosavi, A. Marty,

L. E.Hueso, |. Young, and F. Casanova

The so-called MESO technology
integrates logic and memory in
the same circuit, and for this it
needs to read and write the infor-
mation stored in magnetic bits.
For the circuit to work, we need
the two functions to operate at
the same voltage. Here, we have
achieved an increase by a factor
of 10 0ooo in the output voltage
for the “reading” operation.

In electronics, finding a replacement to
current CMOS technology that can be
smaller and faster and, most impor-
tantly, can operate with less energy
consumption is a global challenge.

Recently, Intel proposed the so-called
“MESQO” logic, a new technology that
combines memory, interconnections,
and logic requirements for future com-
puting needs, thereby allowing to main-
tain Moore’s law beyond CMOS while
being more energy efficient.

In order to prove the feasibility of this
disruptive technology, we have been
joining forces with Intel. The core ele-
ment of the MESO logic has two active
parts. One part “reads” the information
from the memory (a magnetic bit) by
using the spin Hall effect. The other
part “writes” the magnetic bit by using
the magnetoelectric effect of certain

c) 780~

Research Outputs
Highlighted Publications

materials. According to the calculations
performed by Intel researchers, these
two parts need to operate at the same
voltage: 0.1V. The problem here is that
existing devices using the spin Hall
effect could only provide 10 nV, which
is 10 million times below the required
voltage. Our challenge is to increase
this “reading” output voltage.

So far, we have been able to increase
the “reading” output voltage by a factor
of 10 000 by simply using a better de-
sign but with the standard material for
this effect, platinum. We have not
reached yet the minimum voltage for
this technology to work; but we unveil
different paths on how to achieve it.
First of all, the signal given by our de-
vice scales when the dimensions are
reduced, which is a requirement for any
technology to be introduced in the
market (otherwise miniaturization
would not be possible). Secondly, we
identify the exact role that the ma-
terials play in the device, and we esti-
mate that certain materials (like the
recently discovered topological insula-
tors) have the necessary properties
that should allow us to bridge the re-
maining factor of 1 000 in order to
reach the goal of 0.1 V. We conclude
that our results bring the MESO tech-
nology a step closer to reality.

Sketch, image, and room-temperature
measurement of the vertical spin injection
device used for in-plane magnetic-state
detection.
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J. Taboada-Gutierrez, G. Alvarez-Perez, ]. Duan, W. Ma,
K. Crowley, |. Prieto, A. Bylinkin, M. Autore,

H. Volkova, K. Kimura, T. Kimura, M. Berger, S. Li,

Q. Bao, X. Gao, |. Errea, A. Nikitin, R. Hillenbrand,

J. Martin-Sanchez, and P. Alonso-Gonzalez

In this work, an effective method
is discovered for controlling the
frequency of confined light at
the nanoscale in the form of
phonon polaritons (light coupled
to crystal vibrations).

Nanolight research based on phonon
polaritons has developed considerably
in recent years thanks to the use of
sheet-structured nanomaterials such as
graphene, boron nitride, or molybde-
num trioxide: the so-called van der
Waals materials. Nanolight based on
phonon polaritons is very promising,
because it can live longer than other

A novel method has been
proposed to widely extend the
range of phonon-polariton
working frequencies in van der
Waals materials.

forms of nanolight. There is, however,
an important drawback of this type of
nanolight for technological applications,
due to the fact that it exists only in a
narrow frequency region for each
material.

Here, we widely extend the frequency
range associated to phonon polaritons
in van der Waals materials with the in-
tercalation of alkaline and alkaline-earth
atoms, such as sodium, calcium, or lith-
ium in the laminar structure of vanadi-
um pentaoxide, thus allowing to modify
its atomic bonds and, consequently, its

optical properties.
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Considering that a large variety of ions
and ion contents can be intercalated in
layered materials, an on-demand spec-
tral response of phonon polaritons can
be expected in van der Waals materials,
eventually covering the whole mid-in-
frared range, which is expected to be
critical for the emerging field of pho-
non-polariton photonics.

Our finding should allow considerable
progress in the development of com-
pact photonic technologies, such as
highly-sensitive biological sensors or
information and communication tech-
nologies at the nanoscale.
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J. Li, S. Sanz, J. Castro-Esteban, M. Vilas-Varela,

N. Friedrich, T. Frederiksen, D. Pefia,
and J. I. Pascual

Extended graphene is a diamag-
netic material, which means that
it is unable to become magnetic.
However, a triangular piece of
graphene is predicted to be mag-
netic. This apparent contradic-
tion is a consequence of “magic”
shapes in the structure of
graphene flakes, which force
electrons to “spin” easier in one
direction. Triangulene is a trian-
gular graphene flake, which
possesses a het magnetic mo-
ment; it is, therefore, a nanome-
ter-size magnet. This new mag-
netic state opens fascinating
technological perspectives in the
use of pure-carbon magnets.

Existing predictions of triangulene
magnetism were stumbling in the ab-
sence of clear experiments, as the
production of triangulene by organic
synthesis methods in solution repre-
sented a difficult task. The bi-radical
character of this system caused it to
be very reactive and difficult to fabri-
cate, and the magnetism appeared to
be very elusive in the few successful
cases.

We have revisited this challenge by
using a scanning tunneling microscope
(STM). After assembling a triangular-like
piece of graphene on a clean gold sur-
face, high-resolution scanning tunneling
spectroscopy measurements revealed
that this compound has a net magnetic
state characterized by a spin $=1 ground
state and, therefore, that this small
molecule is a pure carbon paramagnet.
Our results represent the first experi-
mental demonstration of a high-spin
graphene flake.

Our findings have been further comple-
mented with atomic manipulation steps
of hydrogen-passivated triangulene
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side-products occasionally found in the
experiment. By controlled removal of
these additional hydrogen atoms, the
spin state of the flake could be modi-
fied from a closed-shell doubly hydro-
genated structure to an intermediate
$=1/2 spin state and finally to the high-
spin S=1 state of the ideal molecular
structure.

The experimental proof of a spin state in
the absence of a magnetic quantization
axis (detectable by spin-polarized STM)
or magnetic anisotropy (detectable by
spin-flip inelastic tunneling spectroscopy)
is not simple. In this work, the spin signa-
ture was obtained from the under-
screened Kondo effect —an exotic ver-
sion of the standard Kondo effect of the
1960s— that can arise in high-spin sys-
tems. The observation of this effect in a
graphene flake on a metal had not been
reported before and brings novel in-
sights to the understanding of spins in-
teracting with surfaces.




Nature Communications

11, 3359 (2020)

L. Mester, A. A. Govyadinov,
S. Chen, M. Goikoetxea,
and R. Hillenbrand

Here we demonstrate that na-
noscale infrared imaging —which is
established as a surface-sensitive
technique- can be employed for
the chemical nanoidentification
of materials that are located up
to 100 nm below the surface. Our
results further show that the in-
frared signatures of thin surface
layers differ from those of sub-
surface layers of the same mate-
rial, which can be exploited to
distinguish the two cases. Our
findings push this technique one
important step further to quan-
titative nanoscale chemometrics
in three dimensions.

Infrared

Infrared optical spectroscopy, such as
Fourier-transform infrared (FTIR) spec-
troscopy, allows for the chemical iden-
tification of organic and inorganic mate-
rials. However, the smallest objects
which can be distinguished with con-
ventional FTIR microscopes have sizes
at the micrometer scale. With a tech-
nique called nano-FTIR spectroscopy,
which we have been developing in re-
cent years, it is possible to resolve ob-
jects down to the nanoscale.

In nano-FTIR (based on near-field opti-
cal microscopy), infrared light is scat-
tered at a sharp metallized tip of a
scanning-probe microscope. The tip is

Stiffness
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scanned across the surface of the sample
of interest and the scattered-light
spectra are recorded using Fourier-
transform detection principles. Recording
the light scattered by the tip yields the
infrared spectral properties of the sam-
ple and, thus, the chemical composition
of the area that is located directly
below the tip apex. Because the tip is
scanned across the sample surface, na-
no-FTIR is typically considered to be a
surface characterization technique.

Importantly though, the infrared light
that is nano-focused by the tip does
not only probe a nanometric area
below the tip, as in fact it probes a
nanometric volume below the tip. We
now could show that spectral signa-
tures of materials located below the
sample surface can be detected and
chemically identified up to a depth of
100 nm. Furthermore, we have found
that nano-FTIR signals from thin sur-
face layers differ from those of subsur-
face layers of the same material, which
can be exploited for the determination
of the material's distribution within the
sample. Remarkably, surface layers and
subsurface layers can be distinguished
directly from the experimental data
without involving time-consuming
modeling.
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Advanced Functional Materials

30, 2002990 (2020)

A. Rodriguez-Abetxuko,
P. Muitiumer, M. Okuda, . Calvo,
M. Knez, and A. Beloqui

In this work, we show the design,
synthesis, and characterization of
bifunctional hybrid nanoreactors
for the performance of concur-
rent one-pot chemoenzymatic
reactions. The spatial arrange-
ment of the catalysts, i.e. the
hemin molecule and the glucose
oxidase enzyme, is optimized for
extremely responsive chemoen-
zymatic reactions in which the
enzyme catalyzes first. Finally, the
new nanoreactors are applied to
the efficient degradation of or-
ganic aromatic compounds using
glucose as the only fuel.

The design of new hybrid nanostruc-
tures which integrate two or more con-
nected functions into a single entity are
sought for further advances in the de-
velopment of nanomaterials for bio-
sensing and chemical applications.
Certainly, the close positioning and the
correct spatial arrangement of distinct
functional, i.e. catalytic units into a con-
fined volume at the nanoscale, resem-
bling metabolic channels in cells, is
beneficial for the development of one-
pot reactions within the hybrid complex.
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Herein, a new type of chemoenzymatic
nanoreactor is shown, where the (bio)
catalysts are confined at the nanospace
and are conveniently arranged. The en-
capsulation of glucose oxidase into a
peroxidase-mimetic catalytic polymer
gives rise to the fabrication of a highly
stable and robust bifunctional nanoreac-
tor used for the concurrent degradation

of aromatic compounds using glucose as

the only fuel.

Chemoenzymatic nanoreactor

Despite the fact that a combination of
bio- and chemo-catalysts has been
proven successful in chemical synthe-
sis, their joint utilization as chemoen-
zymatic one-pot reactors becomes
challenging due to operational limita-
tions related to the incompatibility and
the mutual inactivation of the catalysts.

In this work, the glucose oxidase en-
zyme is wrapped with a peroxidase-
mimetic catalytic polymer. The immobi-
lization of hemin molecules through the
imidazole ligands of the polymeric man-
tel mimics the chemical environment of
iron-porphyrin molecules in the active
center of peroxidase enzymes. More-
over, the advantageous assembly of the
catalyst into a core-shell format, in
which the biocatalyst is located in the core

and the chemical catalyst in the shell, leads
to a very efficient hybrid nanoreactor. In
fact, a deep characterization of the inte-
grated nanoreactors demonstrates that
the confinement of two distinct catalytic
sites in the nanospace is very effective in
one-pot reactions.

The chemoenzymatic catalysis taking
place within our nanoreactors involves
the in situ transformation of glucose
into hydrogen peroxide, which is then
immediately used for the efficient
peroxidation of recalcitrant aromatic
compounds. Furthermore, compared
to free enzyme systems, the nanoreac-
tors show higher affinity and activity
under diluted conditions and noticeably
higher stability in the presence of or-
ganic solvents.



Graphene Flagship

START-END DATE ...... 01/04/2018 — 31/03/2020
PARTNERS....... 130 academics and companies
TOTALFUNDING. ..........covnnn... 88 000 000 €
CONTRIBUTION TO nanoGUNE .......... 220 800 €

This project represents the third stage of the EC-funded part
of the Graphene Flagship. It builds upon the results achieved in
the ramp-up phase (2013 - 2016) and the first core project
(2016 - 2018).

The progress of the Flagship follows the general plans set out
in the Framework Partnership Agreement, the second core
project representing an additional step towards higher tech-
nology and manufacturing readiness levels. The Flagship is
built upon the concept of value chains, one of which is along
the axis of materials-components-systems; the ramp-up
phase placed substantial resources on the development of ma-
terials production technologies, the first core project moved
to emphasize components, and the second core project is
moving further towards integrating components in larger
systems.

This evolutionis manifested, e.g. inthe introduction of six mar-
ket-motivated spearhead projects duringthis Core 2 project.

START-END DATE ...... 01/04/2020 — 31/03/2023
PARTNERS....... 150 academics and companies
TOTALFUNDING. .............c..... 150 000 000 €
CONTRIBUTION TO nanoGUNE . ......... 221875 €

The Graphene Flagship is research, innovation, and collab-
oration. The EU-funded GrapheneCore3 project aims at
securing a major role for Europe in the ongoing techno-
logical revolution, helping to bring graphene innovation
out of the lab and into commercial applications by 2023. In
its third core project, the Graphene Flagship gathers over
150 academic and industrial partners from 23 countries, all
exploring different aspects of graphene and related mate-
rials. Bringing diverse competencies together, the
Graphene Flagship facilitates cooperation between its
partners, accelerating the timeline for industry to accept
graphene technologies.

This project, which represents the third core project of
the Graphene Flagship, is characterized by a continued
transition towards higher technology readiness levels
without jeopardizing our strong commitment to funda-
mental research. Compared to the second core project,
this phase includes a substantial increase in market-driven
technological spearhead projects, which account for about
30% of the overall budget. The broader fundamental and
applied research themes are pursued by 15 work packages
and are supported by four work packages on innovation,
industrialization, dissemination, and management.
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FET Open

START-END DATE ...... 01/03/2017 — 29/02/2020
PARTNERS....... 8 academics and 2 companies
TOTALFUNDING. ........covveneennn... 3712 833 €
CONTRIBUTION TO nanoGUNE . .......... 316 616 €

This project aims at elucidating the fundamentals of the emer-
gence and manipulation of light’s orbital and spin angular mo-
menta to achieve a non-thermal momentum-transfer-driven
ultrafast switching process and to demonstrate its practical real-
ization; its suitability will then be mapped for a future upscaling
towards industrial device implementation. Here we are devel-
oping the conceptually new paradigm of ultra-dense and ul-
trafast magnetic storage that would exceed the current tech-
nology by two orders of magnitude in storage density (going
from terabit / inch? to tens of terabytes / inch?) and by about
four orders of magnitude in operation speed (going from low
GHz to THz for read/write). This will be achieved in an
all-optical platform that allows deterministic, non-thermal,
low-energy, and ultrafast magnetization switching at a few
nanometers and potentially down to a molecular length scale.
The main building block of the envisioned memory unit in this
new paradigm is a spinoptical nanoplasmonic antenna that
concentrates pulsed polarized light at the nanoscale and
enables non-thermal spin-orbit mediated transfer of the
light’s angular momentum (orbital and/or spin) to nanoscale
magnetic architectures. In this way, fs-pulsed light, assisted by
a plasmonic optical spin-selective antenna and a local electro-
magnetic field enhancement, allows for the precise control of
the magnetic state of nanometer-sized molecular magnetic
structures.

START-END DATE ....... 01/01/2018 — 31/12/2020
PARTNERS.......... 3 academics and 1 company
TOTALFUNDING. .........ccovnvnennn.. 2 898 684 €
CONTRIBUTION TO nanoGUNE . .......... 613 353 €

Here we propose to establish Plasmon-enhanced Terahertz
Electron Paramagnetic Resonance spectroscopy and scanning
microscopy as a unique Electron Paramagnetic Resonance
(EPR) platform for a high-sensitivity local analysis of paramag-
netic organic and inorganic species and materials. Here, we
deliver novel hardware and infrastructure providing ground-
breaking innovation in magnetic sensing and imaging. The
platform is conceptually based on incorporating THz plas-
monic antennas onto surfaces (spectroscopy) and scanning
probe tips (microscopy), resulting in a strong, local enhance-
ment (about two orders of magnitude) of the magnetic
sensing field. Extending to the THz region enables an effec-
tive utilization of plasmonic structures resulting in a radical
improvement of EPR sensitivity (about four orders of magni-
tude) and a spatial resolution going beyond the diffraction
limit, thus introducing a scanning probe microscopic regime
into this field. This will make possible to map the sample over
its area and so to localize its properties with unprecedented
resolution (below one micrometer). Such a significant en-
hancement of the EPR performance will open new ways in
magnetic sensing technologies, enabling for instance to study
in situ functional centers in a wide variety of materials and,
generally, setting a new direction in the development of the
EPR-employing industry. EPR finds its applications in many
scientific areas covering chemistry, biology, medicine,
materials science, and physics. Hence, introducing this new
method should have a profound impact on scientific, techno-
logical, and societal stakeholders in many research and indus-
trial communities.



START-END DATE ....... 01/10/2019 — 30/09/2023

PARTNERS.......... 5 academics and 1 company
TOTALFUNDING. ......coovvieennnn... 3486 536 €
CONTRIBUTION TO nanoGUNE .......... 667 561 €

Magnetism is something that had been missing —until very
recently— in graphene’s impressive list of physical properties.
Due to its unconventional magnetic behavior, graphene has
been touted as a promising material for spintronic applica-
tions. The main goal of this project is to develop an all-
graphene platform where spins can be used for transporting,
storing, and processing information. Researchers from differ-
ent disciplines are collaborating to first fabricate atomically
precise open-shell graphene nanostructures and then
manipulate their electron spin and charge as well as their
nuclear spin state. The aim here is to test the potential of
graphene as a fundamental building block for spintronic
devices.

Future Information Technologies will take advantage of quan-
tum materials for an efficient information processing and
communication. In the framework of this project, we utilize
custom-crafted graphene nanostructures as elementary ac-
tive components of a new generation of nanoscale quantum
spintronic devices. Graphene structures can spontaneously
develop intrinsic T-paramagnetism from topological frustra-
tions of their structure. This unconventional magnetism is
mobile, long-ranged, and can be electrically addressable. Our
targeted long-term vision is the development of an all-
graphene platform, where spins can be used for transporting,
storing, and processing information. This new technology
paradigm should combine a fast electron mobility with elec-
trically addressable quantum spins in a customizable semicon-
ducting platform, envisioning a clear impact on scientific,
technological, and societal stakeholders.

To advance towards this goal, this interdisciplinary project
combines research in physics, chemistry, and engineering to
(i) fabricate graphene nanostructures with atomic precision,
(i) demonstrate and manipulate their electron and nuclear
spin states, and (jii) test their potential as basic elements in
quantum spintronic devices. On-surface synthesis strategies
are being utilized to create atomically precise open-shell
graphene nanostructures with radical character, including
frustrated magnetic states, spin-polarized bands, spin chains,
and nuclear spins embedded at specific sites. VWe will demon-
strate the emergence of m-magnetization, we will unveil the
time and energy scales of spin open-shell structures through
a combination of scanning-probe and electron-spin reso-
nance spectroscopies, and we will develop novel predictive
models of the quantum functionality of these structures. The
potential of graphene open-shell platforms as a novel para-
digm in spin-based logic devices will be tested by (i) incorpo-
rating them into model devices and (i) electrically addressing
and manipulating spins.
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Innovative Training Networks (ITNs)

START-END DATE .. ..... 01/01/2017 — 31/12/2020
PARTNERS....... 7 academics and 3 companies
TOTALFUNDING: .........cvvenennn.. 3593489 €
CONTRIBUTION TO nanoGUNE . ......... 495 746 €

Advanced-Microscopy techniques are widely recognized as one
of the pillars onto which the research and manufacture of nano-
technology-based products is sustained. At present, the greatest
challenge faced by these techniques is the realization of fast and
non-destructive tomographic images with chemical composi-
tion sensitivity and with sub-10 nm spatial resolution, in both
organic and inorganic materials and in all environmental condi-
tions. Scanning-Probe Microscopes are currently the Advanced-
Microscopy techniques experiencing the fastest evolution and inno-
vation towards solving this challenge. Scanning-Probe Microscopes
have crossed fundamental barriers, and novel systems exist that
show potential unparalleled performance in terms of three-
dimensional (3D) nanoscale imaging capabilities, imaging speed,
and chemical sensitivity mapping. The objective of this Innovative
Training Network is to train a new generation of researchers in
the science and technology of these novel Scanning-Probe
Microscopes, in which Europe is currently in a leading position,
in order to enforce a further development of these tools and
their quick and wide commercialization and implementation in
public and private research centers and industrial and metrology
institutions. The young researchers participating in this net-
work will acquire a solid state-of-the-art multidisciplinary sci-
entific training in this field of research, covering from basic sci-
ence to industrial applications, which should enable them to
generate new scientific knowledge of the highest impact. In
addition, they will receive a practical training on transferable
skills in order to increase their employability perspectives and
to be qualified to access responsibility job positions in the pri-
vate and public sectors. The final aim of this network is to
consolidate Europe as the world leader in Scanning-Probe
Microscopy technologies and their emerging applications in key
sectors like Materials, Microelectronics, Biology, and Medicine.

START-END DATE ....... 01/01/2018 — 31/12/2021
PARTNERS....... 7 academics and 2 companies
TOTALFUNDING. .........ccovnvnennn.. 3884 019 €
CONTRIBUTION TO nanoGUNE . ......... 445 698 €

Quantum Electronics provides a challenging and innovative
multidisciplinary arena for training young researchers with
excellent prospects for a career in either industry or aca-
demia. In the framework of QUESTech (Quantum Electronics
Science and Technology), a European network of experts has
been created, thereby providing a state-of-the-art training for
young researchers in the general field of experimental, ap-
plied, and theoretical Quantum Electronics.

The overarching science and technology goal of our research
program is to build, study, and qualify quantum electronic
devices. QuESTech is training 15 PhD students through re-
search in the sub-fields of spintronics, single-electronics,
quantum dots, and quantum thermodynamics. Individual re-
search projects include technological developments in terms
of nanomaterials growth, nanostructuring, near-field micros-
copies, transport measurements under extreme conditions,
and theoretical calculations. Several QuESTech results are
already identified to be of commercial interest for the
emerging Quantum-Electronics industry.

Systematic secondments are being organized, including (for
every researcher) a secondment of two months to a partner of
the private sector. QuESTech is organizing three sessions of the
European School On Nanosciences and Nanotechnologies
(ESONN) devoted to Quantum Nanoelectronics, combining
theoretical and practical training, which are open to young
researchers outside the consortium. By 2021, we aim to have
prepared a new generation of young researchers able to ad-
dress the emergence of beyond-CMOS nanoelectronics.



START-END DATE ....... 01/01/2018 — 31/12/2021

PARTNERS. .. ..ovttiiiiiiinnnnns 10 academics
TOTALFUNDING. ......coovvieennnn... 3898 798 €
CONTRIBUTION TO nanoGUNE .......... 430 946 €

HYCOAT s the first ITN at the intersection of chemistry,
physics, materials science, and engineering dealing with the
synthesis and applications of hybrid coatings grown by
molecular layer deposition (MLD). With self-limiting binary
reactions, MLD is the ideal ultra-thin film deposition tech-
nique, offering unique advantages for growing uniform, con-
formal hybrid films that provide a precise and flexible control
over film thickness and chemical composition at the
molecular scale. This new field of MLD is pioneered at nano-
science laboratories across Europe. HYCOAT provides a
European approach to facilitate an interdisciplinary and
multi-environment platform for training a new generation of
MLD researchers. A coordinated effort of 10 beneficiaries
and 16 partner organizations from 7 European countries
(Belgium, Finland, Germany, Ireland, Netherlands, Norway,
and Spain), HYCOAT targets (i) the development of novel
MLD precursor chemistries, processes, characterization, and
modeling, and (i) the demonstration of hybrid coatings in
four key high-impact fields of application relevant for
European industries: packaging, biomedicine, electronics, and
batteries. The understanding and engineering of hybrid MLD
coatings is essential for its wide range of applications, and the
interaction with european high-tech industries is ensured
through the active participation of 10 industries, 2 university
hospitals, and a synchrotron facility.

Training is taking place through research projects, courses,
and workshops, with emphasis on self-directed, hands-on,
collaborative learning. This European knowledge alliance with
an inter- and trans-disciplinary mobility and an intense
collaboration between private and public entities should be
able to equip the next generation of researchers.

START-END DATE ...... 01/03/2021 — 28/02/2025
PARTNERS....... 6 academics and 3 companies
TOTALFUNDING. .........cvvnnennn.. 3975822 €
CONTRIBUTION TO nanoGUNE . ......... 806 270 €

Spin Orbitronics provides a challenging and innovative frame-
work for training early-stage researchers (ESRs) with excel-
lent prospects for a career in industry and academia. In this
promising area, the SPEAR project proposes a multidisci-
plinary European network composed of 7 universities, 3 re-
search centers, and 7 small and medium sized companies,
which will provide state-of-the-art training for ESRs in the
field of fundamental and applied spin orbitronics.

The overarching scientific and technological objective of our
research program is to study materials with strong spin-orbit
coupling and to build devices for the next generation of
memories, such as magnetic random-access memory
(MRAM), and beyond-CMOS technology, as spin-orbit-based
logic, machine learning, or neuromorphic computing. SPEAR
will train 15 ESRs through research in the physics of spin-orbit
torques, spin-to-charge conversion, two-dimensional (2D)
magnetic materials, spin Hall nano-oscillators, voltage control
of magnetic anisotropy, and skyrmions. The ESRs to be re-
cruited will develop state-of-the-art technologies and mate-
rials, including device nanofabrication, high-resolution micros-
copies, and theoretical calculations. The results to be
achieved by SPEAR are already identified to be of commercial
interest for the emerging MRAM industry.

Interdisciplinary secondments are organized, including for
every researcher a secondment of three months to the in-
dustrial sector. SPEAR will organize five focus topic sessions
on various sub-fields of spin orbitronics, these sessions being
open to junior researchers outside the consortium as well.
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2019

10th Anniversary Scientific

Workshop

DATE. .ottt ettt e 30/01/2019
ORGANIZER . ....ctiiiieaeann.. nanoGUNE
PARTICIPANTS ...ttt i nneann, 100

Hybrid nanocoatings through
molecular layer deposition

DATE. .ottt 02-06/09/2019
ORGANIZER . ....ctiiiieaeann.. nanoGUNE
PARTICIPANTS ...ttt it 20

Workshop organized in the framework of the European
Innovative Training Network on Functional Hybrid
Coatings by Molecular Layer Deposition (HYCOAT). A
workshop on biomaterials was combined with training
lectures on intellectual property, entrepreneurship, and
the exploitation of research results.

Plastics in our ocean: a micro or
macro challenge?

DATE. .o \vtietee e 01-02/10/2019
ORGANIZER ............ nanoGUNE and Eklipse
PARTICIPANTS ...ttt i i, 18

A hands-on workshop tailor made for participants to
co-understand the existing challenge and co-construct
actions.

2020

2020 nanoGUNE PhD Workshop

DATE. .ttt 30/01/2020
ORGANIZER . ..ot i nanoGUNE
PARTICIPANTS ..ottt eiiiieeennns 100




2019

07/01/2019, Felix Casanova
WE Heraeus-Seminar, Bad Honnef (Germany)

14/01/2019, Rainer Hillenbrand
Nanophotonics of 2D Materials Conference,
Shanghai (China)

16/01/2019, Jose Ignacio Pascual
X Escuela de Nanoestructuras, Valparaiso (Chile)

18/01/2019, Mato Knez
RSC Symposium, London (UK)

06/02/2019, Paolo Vavassori
Workshop on Frontiers in Artificial Spin Ice,
Bad Zurzach (Switzerland)

11/03/2019, Rainer Hillenbrand

International Winterschool on Electronic Properties

of Novel Materials, Kirchberg in Tirol (Austria)

21/03/2019, Jose Ignacio Pascual

Joint Workshop between MOLSPIN and
NANOCOHYBRI - Superconductivity meets
Molecular Spins, Lisbon (Portugal)

02/04/2019, Naemi Leo
DPG Spring Meeting, Regensburg (Germany)

10/04/2019, Paolo Vavassori
2nd Photonic and OptoElectronic Materials
Conference, London (UK)

19/05/2019, Felix Casanova
12th European School on Molecular Nanoscience,
Elche (Spain)

02/07/2019, Paolo Vavassori

The 6th International Conference from
Nanoparticles and Nanomaterials to Nanodevices
and Nanosystems, Kanoni (Greece)

15/07/2019, Francisco Javier Alfaro
IV International Conference on Metamaterials and
Nanophotonics, St. Petersburg (Russia)
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12/08/2019, Paolo Vavassori
Spintronics XIll, San Diego (USA)

28/08/2019, Naemi Leo
Joint European Magnetic Symposia, Uppsala (Sweden)

09/09/2019, Paolo Vavassori
XXXVII Symposium on Dynamical Properties of
Solids, Ferrara (ltaly)

09/09/2019, Mario Zapata-Herrera
XXVIII Congreso Nacional de Fisica,
Bogota (Colombia)

19/09/2020, Rainer Hillenbrand
The 13th International Congress on Artificial
Materials for Novel Wave Phenomena, Rome (ltaly)

23/09/2019, Felix Casanova
Quantum Materials Symposium 2019,
Oxford (UK)

26/09/2019, Rainer Hillenbrand
10th International Workshop on Infrared Microscopy

and Spectroscopy with Accelerator Based Sources,
Campinas & Ubatuba (Brazil)

04/10/2019, Naemi Leo

11th International Workshop on Nanomagnetism and
its Novel Applications - SpinS-2019,

Mulheim an der Ruhr (Germany)

07/10/2019, Mitsuhiro Okuda
The 19th International Conference on Solid Films and
Surfaces - ICSFS19, Hiroshima (Japan)

16/10/2019, Mato Knez
Workshop on Sequential Infiltration Synthesis -
SIS2019, Milan (lItaly)

31/10/2019, Jingcheng Li
Exploring the Limits of Nanoscience with Scanning
Probe Methods, Bad Honnef (Germany)

05/11/2019, Luis Hueso

Carrier Doping in Two-Dimensional Layered
Materials: Toward Novel Physical Properties and
Electronic Device Applications, Naples (ltaly)

07/11/2019, Felix Casanova
Magnetism and Magnetic Materials Conference 2019,
Las Vegas (USA)



14/11/2019, Alex Bittner

Spanish Network of Excellence in Physical Virology:
Bridging Biomedical and Nanotechnology
Applications, Derio (Spain)

15/11/2019, Mitshuhiro Okuda

Spanish Network of Excellence in Physical Virology:
Bridging Biomedical and Nanotechnology
Applications, Derio (Spain)

05/12/2019, Mato Knez
Materials Research Society Fall Meeting,
Boston (USA)

2020

08/03/2020, Jose Ignacio Pascual
International Winterschool on Electronic Properties
of Novel Materials, Kirchberg in Tirol (Austria)

09/03/2020, Rainer Hillenbrand
Nanolight, Benasque (Spain)
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NanoGUNE organizes weekly seminars to be given by both

nanoGUNE personnel and external invited speakers.

All these seminars take place at the nanoGUNE seminar room.

2019

04/02/2019, Borja Alonso
nanoGUNE

11/02/2019, Safeer Chenattukuzhiyil
nanoGUNE

COLLOQUIUM

18/02/2019, Beatriz Noheda
University of Groningen (Netherlands)

25/02/2019, Fernando Gonzalez-Zalba
University of Cambridge (UK)

04/03/2019, Jose Ignacio Pascual
nanoGUNE

11/03/2019, Joseba Zubia
University of the Basque Country (Spain)

18/03/2019, Johan Verbeeck
University of Antwerp (Belgium)

25/03/2019, Jonathan Heddle
Jagiellonian University (Poland)

01/04/2019, Alessandro Chiolerio
Istituto Italiano di Tecnologia (Italy)

08/04/2019, Gender equality committee
nanoGUNE

15/04/2019, Vasily Temnov
Centre National de la Recherche Scientifique
(France)

06/05/2019, Van-Tuong Pham
nanoGUNE

08/05/2019, Aida Llauro
Lumicks (Netherlands)

13/05/2019, Joel Miller
University of Utah (USA)



20/05/2019, Javier Zaldivar
nanoGUNE

27/05/2019, Eva Oblak
nanoGUNE

27/05/2019, Niklas Friedrich
nanoGUNE

MID-PHD SEMINAR

03/06/2019, Matthias Charconnet
nanoGUNE

14/06/2019, Xiaofeng Jin
Fudan University (China)

21/06/2019, Cheolgi Kim
Daegu Gyeongbuck Institute of Science & Technology
(Korea)

24/06/2019, Rolf Schuster
Karlsruhe Institute of Technology (Germany)

Research Outputs
Seminars

COLLOQUIUM

01/07/2019, lan Young
Intel Corporation (USA)

16/07/2019, Manfred Albrecht
University of Augsburg (Germany)

22/07/2019, Yiftach Frenkel
Bar-llan University (Israel)

27/08/2019, Leslie Schoop
Princeton University (USA)

09/09/2019, Lars Mester
nanoGUNE

MID-PHD SEMINAR

23/09/2019, lon Olaetxea
nanoGUNE

MID-PHD SEMINAR

23/09/2019, Nerea Ontoso
nanoGUNE
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MID-PHD SEMINAR

23/09/2019, Inge Groen
nanoGUNE

30/09/2019, lon Errea
Materials Physics Center (Spain)

08/10/2019, Daniel Otzen
Aarhus University (Denmark)

COLLOQUIUM

14/10/2019, Javier Garcia de Abajo
Institute of Photonic Sciences (Spain)

17/10/2019, Hyunsoo Yang
National University of Singapore (Singapore)

MID-PHD SEMINAR

28/10/2019, Antonio Reifs
nanoGUNE

04/11/2019, Mario Zapata
nanoGUNE

Research Outputs
Seminars

11/11/2019, Kaushik Bairagi
nanoGUNE

25/11/2019, Esther Paguey
BIC Gipuzkoa (Spain)

26/11/2019, Nicolas Reyren
Unité Mixte de Physique CNRS/Thales (France)

MID-PHD SEMINAR

02/12/2019, Iker Ortiz
nanoGUNE

MID-PHD SEMINAR

02/12/2019, Francesco Calavalle
nanoGUNE

09/12/2019, Miguel Beruete
Public University of Navarre (Spain)
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07/01/2020, Alexandr Alekhin
nanoGUNE

COLLOQUIUM

13/01/2020, Pietro Gambardella
ETH Zurich (Switzerland)

27/01/2020, Raul Perez-Jimenez
nanoGUNE

03/02/2020, Jeffrey McCord
Kiel University (Germany)

11/02/2020, Enrique del Barco
University of Central Florida (USA)

COLLOQUIUM

17/02/2020, Karin Everschor-Sitte

University of Mainz (Germany)

MID-PHD SEMINAR

24/02/2020, Irene Dolado
nanoGUNE

Research Outputs
Seminars

MID-PHD SEMINAR

24/02/2020, Divya Virmani
nanoGUNE

02/03/2020, Anna Alemany
Hubrecht Institute (Germany)

ONLINE SEMINAR
20/04/2020, Amaia Martinez
Basque Business Development Agency (Spain)

ONLINE MID-PHD SEMINAR

08/06/2020, Stefan Merkens
nanoGUNE

ONLINE MID-PHD SEMINAR

08/06/2020, Andoni Rodriguez-Abetxuko
nanoGUNE

ONLINE MID-PHD SEMINAR

08/06/2020, Joscha Kruse
Materials Physics Center (Spain)
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ONLINE MID-PHD SEMINAR

29/06/2020, Carlos Maciel
nanoGUNE

ONLINE MID-PHD SEMINAR

29/06/2020, Maiara Iriarte
nanoGUNE

ONLINE MID-PHD SEMINAR

07/09/2020, Ramon Weber
nanoGUNE

ONLINE MID-PHD SEMINAR

07/09/2020, Stefano Trivini
nanoGUNE

ONLINE MID-PHD SEMINAR

21/09/2020, Franz Herling
nanoGUNE

ONLINE MID-PHD SEMINAR

21/09/2020, Antonio Reifs
nanoGUNE

ONLINE MID-PHD SEMINAR

05/10/2020, Maria Barra
nanoGUNE

ONLINE MID-PHD SEMINAR

05/10/2020, Andrei Bylinkin
nanoGUNE

ONLINE SEMINAR

21/10/2020, Laura Fabris
Rutgers University (USA)

ONLINE SEMINAR

26/10/2020, Evangelos Georgilis

nanoGUNE

Research Outputs
Seminars
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2019

Y. Privar, E. Modin, and S. Bratskaya
Progress on Chemistry and Application of Chitin and its Derivatives 24, 164 (2019)
Removal of alizarin red by supermacroporous cross-linked chitosan monolith sorbents

Y. Omori, E. Sagasta, Y. Niimi, M. Gradhand, L. E. Hueso, F. Casanova, and Y. Otani
Physical Review B 99, 014403 (2019)
Relation between spin Hall effect and anomalous Hall effect in 3D ferromagnetic materials

F. ). Alfaro-Mozaz, S. Rodrigo, S. Velez, P. Alonso-Gonzalez, |. Dolado, F. Casanova, L. E. Hueso, L. Martin-Moreno,
R. Hillenbrand, and A. Nikitin

Nature Communications 10, 42 (2019)
Deeply subwavelength phonon-polaritonic crystal made of a van der Waals material

J. Li, S. Sanz, M. Corso, D. Choi, D. Pena, T. Frederiksen, and J. . Pascual
Nature Communications 10, 200 (2019)
Single spin localization and manipulation in graphene open-shell nanostructures

D. Kuehn, M. Mueller, F. Sorgenfrei, E. Giangrisostomi, R. Jay, R. Ovsyannikov, N. Martensson, D. Sanchez-Portal, and
A. Foehlisch

Scientific Reports 9, 488 (2019)
Directional sub-femtosecond charge transfer dynamics and the dimensionality of 1T-Tas:

P. Hofmann, M. M. Ugeda, A. Tamtogl, A. Ruckhofer, W. Ernst, G. Benedek, A. Martinez-Galera, A. Strozecka,
J. Gomez-Rodriguez, E. Rienks, M. Jensen, . |. Pascual, and J. Wells

Physical Review B 99, 035438 (2019)
Strong-coupling charge density wave in a one-dimensional topological metal

Y. lvanov, . Leliaert, A. Crespo, M. Pancaldi, C. Tollan, J. Kosel, A. Chuvilin, and P. Vavassori
ACS Applied Materials & Interfaces 11,4678 (2019)
Design of intense nanoscale stray fields and gradients at magnetic nanorod interfaces

C. Safeer, J. Ingla-Aynes, F. Herling, J. H. Garcia, M. Vila, N. Ontoso, M. R. Calvo, S. Roche, L. E. Hueso, and F. Casanova
Nano Letters 19, 1074 (2019)
Room-temperature spin Hall effect in graphene/MoS: van der Waals heterostructures

V. Bolos, R. Benitez, A. Eleta-Lopez, and . Toca-Herrera
Materials 12, 479 (2019)
A probabilistic model for crystal growth applied to protein deposition at the microscale

S. Ruiz-Barragan, D. Munoz-Santiburcio, and D. Marx
Journal of Physical Chemistry Letters 10, 329 (2019)
Nanoconfined water within graphene slit pores adopts distinct confinement-dependent regimes
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E. Rubalskii, S. Ruemke, C. Salmoukas, A. Aleshkin, S. Bochkareva, E. Modin, B. Mashagqi, E. Boyle, D. Boethig,
M. Rubalsky, E. Zulkarneev, C. Kuehn, and A. Haverich

Scientific Reports 9,2091(2019)
Fibrin glue as a local drug-delivery system for bacteriophage PAS

J. M. Alonso, T. Ondarcuhu, C. Parrens, M. Gorzny, and A. M. Bittner
Journal of Molecular Liquids 276, 667 (2019)
Nanoscale wetting of viruses by ionic liquids

S. Garcia-Garcia, A. Lopez-Ortega, Y. Zheng, Y. Nie, K. Cho, A. Chuvilin, and M. Knez

Chemical Science 10, 2171 (2019)
Ligand-induced reduction concerted with coating by atomic layer deposition on the example of
TiO,-coated magnetite nanoparticles

D. Pavlov, S. Syubaev, A. Kuchmizhak, S. Gurbatov, O. Vitrik, E. Modin, S. Kudryashov, X. Wang, S. Juodkazis, and
M. Lapine

Applied Surface Science 469, 514 (2019)
Direct laser printing of tunable IR resonant nanoantenna arrays

N. Politakos, E. Diamanti, and S. Moya

European Polymer Journal 112, 306 (2019)
Smart, biocompatible, responsive surfaces on pH, temperature, and ionic strength of titanium oxide
and niobium oxide with polymer brushes of poly (acrylic acid), poly(N-isopropylacrylamide), and
poly([2-(methacryloyloxy) ethyl] trimethylammonium chloride)

A. Rodriguez-Abetxuko, M. Morant-Minana, M. Knez, and A. Beloqui
ACS Omega 4, 5172 (2019)
Carrierless immobilization route for highly robust metal-organic hybrid enzymes

O. Sedelnikova, S. Stolyarova, A. Chuvilin, A. Okotrub, and L. Bulusheva
Applied Physics Letters 114, 091901 (2019)
Holey graphene with enhanced near-infrared absorption: experimental and DFT study

I. Saric, R. Peter, M. Markovic, I. Badovinac, C. Rogero, M. llyn, M. Knez, and G. Ambrozic

Chemical Communications 55, 3109 (2019)
Introducing the concept of pulsed vapor phase copper-free surface clock-chemistry using the ALD
technique

H. Corte-Leon, L. Alfredo-Rodriguez, M. Pancaldi, C. Gatel, D. Cox, E. Snoeck, V. Antonoyv, P. Vavassori, and O. Kazakova
Nanoscale 11,4478 (2019)
Magnetic imaging using geometrically constrained nano-domain walls

Z. Yang, C. Lotze, M. Corso, S. Baum, K. Franke, and J. I. Pascual
Small 15, 1804713 (2019)
Direct imaging of the induced-fit effect in molecular self-assembly



A. Beloqui, G. Alvaradejo, E. Miceli, J. Morgenstern, J. Hubbuch, and G. Delaittre
Abstracts of Papers of the American Chemical Society 257, 226 (2019)
Semi-discrete protein-RAFT polymer conjugates and single-enzyme nanogels

M. Autore and R. Hillenbrand
Nature Nanotechnology 14, 308 (2019)
What momentum mismatch?

S. Bratskaya, Y. Privar, D. Nesterov, E. Modin, M. Kodess, A. Slobodyuk, D. Marinin, and A. Pestov
Biomacromolecules 20, 1635 (2019)

Chitosan gels and cryogels cross-linked with diglycidyl ethers of ethylene glycol and polythylene

glycol in acidic media

D. Bulusheyv, V. Soboley, L. Pirutko, A. Starostina, I. Asanov, E. Modin, A. Chuvilin, N. Gupta, A. Okotrub, and
L. Bulusheva

Catalysts 9, 376 (2019)
Hydrogen production from formic acid over Au catalysts supported on carbon: comparison with
Au catalysts supported on SiO: and Al:0:

L. Boinovich, A. Emelyanenko, K. Emelyanenko, and E. Modin

ACS Nano 13, 4335 (2019)
Modus operandi of protective and anti-icing mechanisms underlying the design of longstanding
outdoor icephobic coatings

A. Atxabal,S. McMillan, B. Garcia-Arruabarrena, S. Parui, R. Llopis, F. Casanova, M. Flatte, and L. E. Hueso
ACS Applied Materials & Interfaces 11, 12717 (2019)
Strain effects on the energy-level alignment at metal/organic semiconductor interfaces

A. E. Sand, R. Ullah, and A. Correa
NPJ Computational Materials 5, 43 (2019)
Heavy ion ranges from first-principles electron dynamics

A. A. Tonkikh, V. I. Tsebro, E. A. Obraztsova, D. Rybkovskiy, A. Orekhov, I. Kondrashov, E. Kauppinen, A. Chuvilin,
and E. Obraztsova

Nanoscale 11, 6755 (2019)
Films of filled single-wall carbon nanotubes as a new material for high-performance air-
sustainable transparent conductive electrodes operating in a wide spectral range

R. Yanes, N. Ontoso, L. Torres, and L. Lopez-Diaz

Journal of Physics D-Applied Physics 52, 175002 (2019)
Tailoring the interaction between spin waves and domain walls in nanostripes with perpendicular
magnetic anisotropy

J. Lopez-Lopez, J. M. Gomez-Perez, A. Alvarez, H. B. Vasili, A. Komarek, L. E. Hueso, F. Casanova, and S. Blanco-Canosa
Physical Review B 99, 144427 (2019)

Spin fluctuations, geometrical size effects, and zero-field topological order in textured MnSi thin

films
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C. Maissen, S. Chen, E. Nikulina, A. Govyadinov, and R. Hillenbrand
ACS Photonics 6, 1279 (2019)
Probes for ultrasensitive THz nanoscopy

S. Castilla, B. Terres, M. Autore, L. Viti, J. Li, A. Nikitin, I. Vangelidis, K. Watanabe, T. Taniguchi, E. Lidorikis,
M. Vitiello, R. Hillenbrand, K. Tielrooij, and F. Koppens

Nano Letters 19, 2765 (2019)
Fast and sensitive terahertz detection using an antenna-integrated graphene pn junction

B. Guster, C. Rubio-Verdu, R. Robles, ]. Zaldivar, P. Dreher, M. Pruneda, J. A. Silva-Guillen, D.-). Choi, J. I. Pascual,
M. M. Ugeda, P. Ordejon, and E. Canadell

Nano Letters 19, 3027 (2019)
Coexistence of elastic modulations in the charge density wave state of 2H-NBSe:

J. Li, N. Friedrich, N. Merino-Diez, D. G. de Oteyza, D. Pefia, D. Jacob, and . |. Pascual

Nano Letters 19, 3288 (2019)
Electrically addressing the spin of a magnetic porphyrin through covalently connected graphene
electrodes

Y. lvanov, S. Soltan, J. Albrecht, E. Goering, G. Schuetz, Z. Zhang, and A. Chuvilin
ACS Nano 13, 5655 (2019)
The route to supercurrent transparent ferromagnetic barriers in superconducting matrix

D. Mosconi, G. Giovannini, A. Jacassi, P. Ponzellini, N. Maccaferri, P. Vavassori, M. Serri, M. Dipalo, D. Darvill,
F. De Angelis, S. Agnoli, and D. Garoli

ACS Omega 4, 9294 (2019)
Site-selective integration of MoS: flakes on nanopores by means of electrophoretic deposition

A. Atxabal, T. Arnold, S. Parui, S. Hutsch, E. Zuccatti, R. Llopis, M. Cinchetti, F. Casanova, F. Ortmann, and L. E. Hueso
Nature Communications 10, 2089 (2019)
Tuning the charge flow between Marcus regimes in an organic thin-film device

M. Moro-Lagares, R. Korytar, M. Piantek, R. Robles, N. Lorente, J. I. Pascual, M. R. Ibarra, and D. Serrate
Nature Communications 10, 2211 (2019)
Real-space manifestations of coherent screening in atomic-scale Kondo lattices

l. V. Lebedeva and A. M. Popov

Physical Review B 99, 195448 (2019)
Commensurate-incommensurate phase transition and a network of domain walls in bilayer
graphene with a biaxially stretched layer

H. Arava, N. Leo, D. Schildknecht, J. Cui, . Vijayakumar, P. Derlet, A. Kleibert, and L. Heyderman
Physical Review Applied 11, 054086 (2019)
Engineering relaxation pathways in building blocks of artificial spin ice for computation
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S. Merkens, M. Vakili, A. Sanchez-Iglesias, L. Litti, Y. Gao, P. Gwozdz, L. Sharpnack, R. Blick, L. Liz-Marzan, M. Grzelczak,
and M. Trebbin

ACS Nano 13, 6596 (2019)
Time-resolved analysis of the structural dynamics of assembling gold nanoparticles

D. A. Bulushey, A. Chuvilin, V. Soboley, L. Pirutko, Y. Fedoseeva, E. Lobiak, E. Modin, A. Okotrub, and L. Bulusheva
Topics in Catalysis 62, 508 (2019)

Single Au atoms on the surface of N-free and N-doped carbon: interaction with formic acid and

methanol molecules

Z. Wang, B. Uzlu, M. Shaygan, M. Otto, M. Ribeiro, E. Marin, G. lannaccone, G. Fiori, M. Elsayed, R. Negra,
and D. Neumaier

ACS Applied Electronic Materials 1, 945 (2019)
Fiexible one-dimensional metal-insulator-graphene diode

V. T. Pham, L. Vila, G. Zahnd, P. Noel, A. Marty, and ]. Attane

Applied Physics Letters 114, 222401 (2019)
Cross-shaped nanostructures for the study of spin to charge inter-conversion using spin-orbit
coupling in non-magnetic materials

S. Tomita, T. Suwa, P. Riego, A. Berger, N. Hosoito, and H. Yanagi
Physical Review Applied 11,064010 (2019)
Enhanced magneto-optical activities of modulated Fe-Pt multilayer metamaterials

Y. Privar, D. Shashura, A. Pestov, E. Modin, A. Baklykov, D. Marinin, and S. Bratskaya

International Journal of Biological Macromolecules 131, 806 (2019)
Metal-chelate sorbents based on carboxyalkylchitosans: ciprofloxacin uptake by Cu(ll) and
Al(lll)-chelated cryogels of N-(2-carboxyethyl) chitosan

E. Vedmedenko, P. Riego, J. A. Arregi, and A. Berger
Physical Review Letters 122, 257202 (2019)
Interlayer Dzyaloshinkii-Moriya interactions

Y. Chai, M. Okuda, Y. Otsuka, K. Ohnuma, and M. Tagaya
Advanced Powder Technology 30, 1419 (2019)
Comparison of two fabrication processes for biomimetic collagen/hydroxyapatite hybrids

J. Senkpiel, C. Rubio-Verdu, M. Etzkorn, R. Drost, L. Schoop, S. Dambach, C. Padurariu, B. Kubala, J. Ankerhold,
C. Ast, and K. Kern

Physical Review B 100, 014502 (2019)
Robustness of Yu-Shiba-Rusinov resonances in the presence of a complex superconducting order

N. Barruetabena, B. Alonso-Lerma, A. Galera-Prat, N. Joudeh, L. Barandiaran, L. Aldazabal, M. Arbulu, M. Alcalde,
D. De Sancho, . Gavira, M. Carrion-Vazquez, and R. Perez-Jimenez

Communications Chemistry 2, 76 (2019)
Resurrection of efficient Precambrian endoglucanases for lignocellulosic biomass hydrolysis



62

A. Reifs, J. Schonfelder, E. San Sebastian, and R. Perez-Jimenez

European Biophysics Journal with Biophysics Letters 48, 185 (2019)
Mechanopharmacology: high-throughput search of mechanoactive molecules against 11W-1 entry
parameter

S. Locarno, A. Eleta-Lopez, M. G. Lupo, M. Gelmi, F. Clerici, and A. M. Bittner
RSC Advances 9, 20565 (2019)
Electrospinning of pyrazole-isothiazole derivatives: nanofibers from small molecules

C. Chen, F. Duan, S. Zhao, W. Wang, F. Yang, W. Nuansing, B. Zhang, Y. Qin, and M. Knez

Applied Catalysis B-Environmental 248, 218 (2019)
Porous Fe,O, nanotubes with alpha-gamma phase junction for enhanced charge separation and
photocatalytic property produced by molecular layer deposition

A. Kimmel, O. T. Gindele, D. M. Duffy, and R. Cohen
Applied Physics Letters 115, 023902 (2019)
Giant electrocaloric effect at the antiferroelectric-to-ferroelectric phase boundary in Pb(ZrxTi:-x)Os

S. Pourjamal, M. Kataja, N. Maccaferri, P. Vavassori, and S. van Dijken
Scientific Reports 9, 9907 (2019)
Tunable magnetoplasmonics in lattices of Ni/SiOz/Au dimers

P. Pons-Valencia, F.]. Alfaro-Mozaz, M. M. Wiecha, V. Biolek, I. Dolado, S. Velez, P.Li, P. Alonso-Gonzalez,
F. Casanova, L. E. Hueso, L. Martin-Moreno, R. Hillenbrand, and A. Nikitin

Nature Communications 10, 3242 (2019)
Launching of hyperbolic phonon-polaritons in h-BN slabs by resonant metal plasmonic antennas

N. Rajabalinia, S. Hamzehlou, E. Modin, A. Chuvilin, J. R. Leiza, and J. M. Asua

Macromolecules 52, 5298 (2019)
Coupling HAADF-STEM tomography and image reconstruction for the precise characterization of
particle morphology of composite polymer latexes

A.Rodriguez-Abetxuko, D. Sanchez-deAlcazar, A. L. Cortajarena, and A. Beloqui
Advanced Materials Interfaces 6, 1900598 (2019)
A versatile approach for the assembly of highly tunable biocatalytic thin films

J. Fontcuberta, H. B. Vasili, J. Gazquez, and F. Casanova
Advanced Materials Interfaces 6,1900475 (2019)
On the role of interfaces on spin transport in magnetic insulator/normal metal heterostructures

S. G. Stolyarova, V. O. Koroteey, Y. V. Shubin, P. Plyusnin, A. Makarova, A. Okotrub, and L. Bulusheva

Energy Technology 7,1900659 (2019)
Pressure-assisted interface engineering in MoS:/holey graphene hybrids for improved performance
in Li-ion batteries
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K. L. Domina, V. V. Khardikov, V. Goryashko, and A. Nikitin

Advanced Optical Materials 8,1900942 (2019)
Bonding and antibonding modes in metal-dielectric-metal plasmonic antennas for dual-band
applications

N. A. Aghamiri, F. Huth, A. Huber, A. Fali, R. Hillenbrand, and Y. Abate
Optics Express 27, 24231 (2019)
Hyperspectral time-domain terahertz nanoimaging

N. Merino-Diez, A. Perez-Paz, J. Li, M. Vilas-Varela, J. Lawrence, M. Mohammed, A. Berdonces-Layunta, A. Barragan,
J. I. Pascual, . Lobo-Checa, D. Pena, and D. de Oteyza

Chemphyschem 20, 2305 (2019)
Hierarchy in the halogen activation during surface-promoted Ulimann coupling

L. Xie, H. Lin, C. Zhang, ]. Li, N. Merino-Diez, N. Friedrich, X. Bouju, Y. Li, J. I. Pascual, and W. Xu

ACS Nano 13, 9936 (2019)
Switching the spin on a Ni trimer within a metal-organic motif by controlling the on-top bromine
atom

A. Gil, A. Sanchez-Gonzalez, and V. Branchadell

Journal of Chemical Information and Modeling 59, 3989 (2019)
Unraveling the modulation of the activity in drugs based on methylated phenanthroline when
intercalating between DNA base pairs

K. Zeth, E. Sancho-Vaello, and M. Okuda
Inorganic Chemistry 58, 11351 (2019)
Metal positions and translocation pathways of the dodecameric ferritin-like protein Dps

K. Bairagi, E. Zuccatti, F. Calavalle, S. Catalano, S. Parui, R. Llopis, F. Ortmann, F. Casanova, and L. E. Hueso
Journal of Materials Chemistry C 7, 10389 (2019)
Top dielectric induced ambipolarity in an n-channel dual-gated organic field-effect transistor

E. Sagasta, J. Borge, L. Esteban, Y. Omori, M. Gradhand, Y. Otani, L. E. Hueso, and F. Casanova
Physical Review B 100, 100407 (2019)
Interfacial mechanism in the anomalous Hall effect of Co/Bi:0: bilayers

F. Matias, P. L. Grande, M. Vos, P. Koval, N. E. Koval, and N. R. Arista
Physical Review A 100, 030701 (2019)
Nonlinear stopping effects of slow ions in a no-free-electron system: titanium nitride

J. Halliday and E. Artacho
Physical Review B 100, 104112 (2019)
Anisotropy of electronic stopping power in graphite
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I. Kosta, I. Garcia, A. Chuvilin, E. Medina, H. Grande, and R. Tena-Zaera

Surface & Coatings Technology 374, 957 (2019)
Ionic liquid-based electrodeposition of ZnS:nano-MoS: composite films with self-lubricating
properties

A. Philippi-Kobs, A. Farhadi, L. Matheis, D. Lott, A. Chuvilin, and H. P. Oepen
Physical Review Letters 123, 137201 (2019)
Impact of symmetry on anisotropic magnetoresistance in textured ferromagnetic thin films

A. Atxabal, T. Arnold, S. Parui, E. Zuccatti, M. Cinchetti, F. Casanova, F. Ortmann, and L. E. Hueso
Materials Horizons 6, 1663 (2019)
Molecular spectroscopy in a solid-state device

E. Matus, A. Suboch, A. Lisitsyn, D. Svintsitskiy, E. Modin, A. Chuvilin, Z. Ismagilov, and O. Podyacheva

Diamond and Related Materials 98, 107484 (2019)
Beneficial role of the nitrogen-doped carbon nanotubes in the synthesis of the active palladium
supported catalyst

S. Bratskaya, K. Sergeeva, M. Konovalova, E. Modin, E. Svirshchevskaya, A. Sergeev, A. Mironenko, and A. Pestov
Colloids and Surfaces B-Biointerfaces 182, 110342 (2019)

Ligand-assisted synthesis and cytotoxicity of ZnSe quantum dots stabilized by N-(2-carboxyethyl)

chitosans

J. Li, J. Pelliciari, C. Mazzoli, S. Catalano, F. Simmons, J. Sadowski, A. Levitan, M. Gibert, E. Carlson, ]. Triscone,
S. Wilkins, and R. Comin

Nature Communications 10, 4568 (2019)
Scale-invariant magnetic textures in the strongly correlated oxide NdNiO:

D. Melnikau, A. Govyadinov, A. Sanchez-Iglesias, M. Grzelczak, I. Nabiev, L. Liz-Marzan, and Y. Rakovich

Journal of Physical Chemistry Letters 10, 6137 (2019)
Double Rabi splitting in a strongly coupled system of core-shell Au@Ag nanorods and J-aggregates
of multiple fluorophores

RELISH Consortium

Database - The Journal of Biological Databases and Curation, baz085 (2019)
Large expert-curated database for benchmarking document similarity detection in biomedical
literature search

J. Grossi, J. Kohanoff, T. Todorov, E. Artacho, and E. Bringa
Physical Review B 100, 155434 (2019)
Electronic heat transport versus atomic heating in irradiated short metallic nanowires

J. Aizpurua, J. M. Asua, R. Diez-Muino, H. Grande, L. Liz-Marzan, J. M. Pitarke, and D. Sanchez-Portal
ACS Nano 13, 12254 (2019)
San Sebastian, a city of (nano)science and technology



M. Autore, L. Mester, M. Goikoetxea, and R. Hillenbrand
Nano Letters 19, 8066 (2019)
Substrate matters: surface-polariton enhanced infrared nanospectroscopy of molecular vibrations

A. Hernandez-Laguna, C. del Valle, N. Hernandez-Haro, ]. Ortega-Castro, D. Munoz-Santiburcio, I. Vidal, A. Sanchez-
Navas, E. Escamilla-Roa, and C. Sainz-Diaz

Journal of Molecular Modeling 25, 341 (2019)
Compressibility of 2M(1) muscovite-phlogopite series minerals

S. Velez, V. Golovach, J. Gomez-Perez, A. Chuvilin, C. Bui, F. Rivadulla, L. E. Hueso, F. Bergeret, and F. Casanova
Physical Review B 100, 180401 (2019)
Spin Hall magnetoresistance in a low-dimensional Heisenberg ferromagnet

M. Quintanilla, C. Kuttner, J. Smith, A. Seifert, S. Skrabalak, and L. Liz-Marzan
Nanoscale 11, 19561 (2019)
Heat generation by branched Au/Pd nanocrystals: influence of morphology and composition

F. Belviso, V. Claerbout, A. Comas-Vives, N. Dalal, F. Fan, A. Filippetti, V. Fiorentini, L. Foppa, C. Franchini, B. Geisler,
L. Ghiringhelli, A. Gross, S. Hu, J. Iniguez, S. Kauwe, J. Musfeldt, P. Nicolini, R. Pentcheva, T. Polcar, W. Ren, F. Ricci,
F. Ricci, H. Sen, J. Skelton, T. Sparks, A. Stroppa, A. Urru, M. Vandichel, P. Vavassori, H. Wu, K. Yang, H. Zhao,
D. Puggioni, R. Cortese, and A. Cammarata

Inorganic Chemistry 58, 14939 (2019)
Viewpoint: Atomic-scale design protocols toward energy, electronic, catalysis, and sensing
applications

A. V. Kimmel
Physical Chemistry Chemical Physics 21, 24643 (2019)
Interfacial phenomena in nanocapacitors with multifunctional oxides

C. Safeer, N. Ontoso, ].Ingla-Aynes, F.Herling, V. Pham, A. Kurzmann, K. Ensslin, A. Chuvilin, |. Robredo,
M. G. Vergniory, F. de Juan, L. E. Hueso, M. R. Calvo, and F. Casanova

Nano Letters 19, 8758 (2019)
Large multidirectional spin-to-charge conversion in low-symmetry semimetal MoTe2 at room
temperature

A. Terentjey, L. Constantin, E. Artacho, and J. M. Pitarke
Physical Review B 100, 235439 (2019)
Comparison of dispersion-corrected exchange-correlation functionals using atomic orbitals

R. David, M. Cascajo-Castresana, K. Brennan, M. Rosch, N. Els, J. Werz, V. Weichlinger, L. Boynton, S. Bogler,
N. Borduas-Dedekind, C. Marcolli, and Z. Kanji

Atmospheric Measurement Techniques 12, 6865 (2019)
Development of the DRoplet Ice Nuclei Counter Zurich (DRINCZ): validation and application to
field-collected snow samples
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2020

C. Ferreyra, W. R. Acevedo, R. Gay, D. Rubi, and M. J. Sanchez
Journal of Physics D-Applied Physics 53, 015302 (2020)
Oxygen vacancy dynamics in redox-based interfaces: tailoring the memristive response

A. Schmidt, H. Turgut, D. Le, A. Beloqui, and G. Delaittre

Polymer Chemistry 11, 593 (2020)
Making the best of it: nitroxide-mediated polymerization of methacrylates via the copolymerization
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Nature Photonics 15, 197 (2021)
Real-space observation of vibrational strong coupling between propagating phonon polaritons
and organic molecules



S. G. Stolyarova, A. A. Kotsun, Y. V. Shubin, V. O. Koroteey, P. E. Plyusnin, Y. L. Mikhlin, S. Mel'gunoyv, A. V. Okotrub,
and L. G. Bulusheva

ACS Applied Energy Materials 3, 10802 (2020)
Synthesis of porous nanostructured MoS: materials in thermal shock conditions and their performance
in Lithium-ion batteries

S. Syubaey, S. Gurbatov, E. Modin, D. Linklater, S. Juodkazis, E. Gurevich, and A. Kuchmizhak
Nanomaterials 10, 2427 (2020)
Laser printing of plasmonic nanosponges

E. Azaceta, S. Garcia, O. Leonet, M. Beltran, I. Gomez, A. Chuvilin, A. Mainar, . Blazquez, and M. Knez
Materials Today Energy 18, 100567 (2020)
Particle atomic layer deposition as an effective way to enhance Li-S battery energy density

J. Etxebarria, M. Mowat, E. Lopez, C. Rodriguez, I. Olaetxea, and A. Seifert
Analytical Chemistry 92, 16236 (2020)
Gaussian beam shaping and multivariate analysis in plasmonic sensing

C. Chen, S. Chen, R. Lobo, C. Maciel-Escudero, M. Lewin, T. Taubner, W. Xiong, M. Xu, X. Zhang, X. Miao, P. Li,
and R. Hillenbrand

ACS Photonics 7, 5499 (2020)
Terahertz nanoimaging and nanospectroscopy of chalcogenide phase-change materials

M. Autore, I. Dolado, P. Li, R. Esteban, F. J. Alfaro-Mozaz, A. Atxabal, S. Liu, J. Edgar, S. Velez, F. Casanova, L. E. Hueso,
J. Aizpurua, and R. Hillenbrand

Advanced Optical Materials 9,2001958 (2021)
Enhanced light-matter interaction in 10B monoisotopic boron nitride infrared nanoresonators

R. Weber, C. Martin-Valderrama, L. Fallarino, and A. Berger
Physical Review B 102, 214434 (2020)
Dependence of the magneto-optical signal on the Co layer thickness asymmetry in Co/Pt/Co films
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Technology

Transfer

A highly-efficient technology-transfer process naturally allows
for an integration of innovative and disruptive technologies into
current industrial products or processes. In this framework,
nanoGUNE, as per its international intrinsic nature, brings a
state-of-the-art research infrastructure and a high-quality
worldwide research to the doorstep of Basque companies.
This is being made possible thanks to (i) a good balance of local
and international research projects, industry/academia connec-
tion tools, and business innovation centers, and (ji) an alignment
of our research activities with the Basque Science, Technology,
and Innovation Plan (PCTI).

In this context, the launch of the Basque Research and
Technology Alliance (BRTA) in 2019 and a synergetic effort
between the research and technology centers belonging to
this alliance are expected to provide a comprehensive solu-
tion to companies with approaches covering the full range of
technology readiness levels (TRLs).

In the current times of uncertainty with a pandemic that is
shaking our economy, the establishment of resilient research
guidelines is of great importance. At nanoGUNE, we have
been working on the design of a technology-transfer plan
that will serve as our route towards an effective exploitation
of our research for the period 2021-2025 to come.

Contact

Ainara Garcia
TechTransfer Manager

+34 943 57 40 13
a.garciagallastegui@nanogune.eu

Business Connection

The three main pillars holding this plan are, (i) the direct ab-
sorption of our knowledge by industry through privately fund-
ed contract research, (i) a targeted licensing of our technolo-
gies to third parties, and (iii) the launching of technology-
based new companies —startups— for the exploitation of spe-
cific in-house capabilities.

The ecosystem for an efficient technology-transfer mecha-
nism is based on technological clusters and platforms, policies
for the transfer of highly qualified researchers to industry, a
solid innovation management system, and a solid communi-
cation strategy.

We have been providing services to an increasing number of
local and international companies, as nanotechnology is al-
ready becoming part of our daily lives. Indeed, we have a
strategic technology portfolio that offers a number of tech-
nologies of high social impact such as birth monitoring, early
Alzheimer detection, ocean microplastic detection, or even
sustainable food-packaging and textiles. This represents, after
all, a market-driven research allowing for the internationaliza-
tion of the Basque Research, Technology, and Innovation
Network (RVCTI) and bringing to the country the most in-
novative developments.
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Cont ract Business Connection

Research

The number of research contracts having increased substantially within the last few years, our private funding
now stands above 10% of our total income. On the other hand, our number of clients has doubled in the last
year, and private invoicing is still increasing steadily.

Number of Private-income
research percentage
contracts
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Patent
Portfolio

Health

Manipulation of magnetic
particles in conduits for the
propagation of domain walls
P. Vavassori, R. Bertacco, M. Cantoni,

M. Donolato, M. Gobbi, S. Brivio, and D. Petti

Priority date: 12/02/2009
Granted: Japan (17/05/2013), USA (04/11/2014), Europe (24/06/2015)

Business Connection

Biosensor based on
measurements of the clustering
dynamics of magnetic particles
M. Donolato, P. Vavassori, and M. Fought-Hansen

Priority date: 28/06/2013
Granted: Europe (15/03/2017), USA (10/10/2017), Australia (02/08/2018)

USAGE

= Using an Immuno-Magnetic Assay for high standard
diagnostics, Blusense combines cutting-edge micro and
nanotechnologies in order to develop an unprecedented
technology to fight infectious diseases worldwide, COVID-19
as well.

> Shared with the Technical University of Denmark (DTU)
> Licensed to Blusense Diagnostics, ApS

DIAGNOSTICS
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Business Connection
Patent Portfolio

Combined selective plane
illumination Raman and infrared
absorption spectrometer

G. P. Singh and A. Seifert
Priority date: 12/05/2020

USAGE

= Early-stage Alzheimer’s detection
DESCRIPTION

= Beta-amyloid protein folding detection at low concentration
= Based on a portable multi-spectroscopy approach

= In-house designed learning algorithms

= Analysis of human blood and cerebrospinal fluid

= Looking for investors for implementation

Method and device for the
determination of hypoxia

A. Seifert, A. Valero, |. Olaetxea, |. Jaunarena, A. Izeta,
and H. Lafuente

Priority date: 18/08/2020

USAGE

= Photonic monitoring of perinatal asphyxia
= Monitoring of hypoxia, ischemia, sepsis, fatigue, and acidosis
= Sports industry

DESCRIPTION

= Based on portable multi-spectroscopy

= In-house designed learning algorithms

= Portable, reliable, real-time, continuous mode
= Non-invasive and minimally invasive monitoring

> Shared with Biodonostia

b+odonostia

health research institute

HIGHLIGHTS 2020

= Selected at the first stage of the BBK
Venture Phylanthropy Program

= Best pitch presentation at the
European Technology Platform in
Nanomedicine (ETPN)

= Selected technology for the Health
Tech Translation Advisory Board at
the ETPN

bbbk &

* oAk ..
< nanomedicine
" e

Healthtech
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Business Connection
Patent Portfolio

Electronics

Quality inspection of
thin-film materials

L. E. Hueso, E. Azanza, M. Chudzik, A. Lopez,
A. Zurutuza, and D. Etayo

Priority date: 23/12/2014
Granted: USA (23/04/2019)

> Shared with das-Nano, S.L.
> Licensed to das-Nano, S.L.




Materials Science

Business Connection
Patent Portfolio

Endocellulases and uses thereof

R. Perez-Jimenez
Priority date: 15/01/2016

> Licensed to Evolgene, S.L.

Ev&lgene

Atomic Layer
Deposition Chamber

M. Knez, M. Beltran, D. Talavera, and M. Vila

Priority date: 22/09/2016
Granted: Spain (03/03/2020)

> Shared with Ctech-nano, S.L.

> Licensed to Ctech-nano, S.L. ctec h Ndno

coating technologies
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Business Connection
Patent Portfolio

Ancestral cellulases and
uses thereof

R. Perez-Jimenez, N. Barruetabena, and M. A. Eceiza
Priority date: 19/12/2017

» Shared with UPV/EHU e —
> Licensed to Evolgene, S.L.

UPV EHU

Evelgene

Method for producing
organic-inorganic hybrid
materials

I. Azpitarte and M. Knez

Priority date: 24/07/2018




Business Connection
Patent Portfolio

A highly corrosion protective
thin bi-layer stack for steel

C. Agustin, F. Brusciotti, M. Brizuela, M. Knez,
and J. Willadean-Dumont

Priority date: 11/10/2018

> Shared with Tecnalia Research & Innovation

tecnalig ) s

Method for extracting a
transverse magneto-optic effect
signal

E. Oblak, A. Berger, P. Riego, A. Garcia-Manso,

A. Martinez-deGuerenu, F. Arizti, and A. Irizar

Priority date: 30/04/2019

> Shared with CEIT

MEMBER OF
BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

87



Business Connection
Patent Portfolio

88

System for manufacturing a
composite fiber structure

J. Latasa, W. Nuansing, and A. M. Bittner

Priority date: 27/08/2019

HIGHLIGHTS 2020
= Selected technology for the Health

Tech Translation Advisory Board at '}mfit-?icﬁh
the European Technology Platform e P e
in Nanomedicine (ETPN) :*r.:snnmedicine
= Youth Entrepreneurship ,.:;::.w. TEERILIH PATRI R
scholarship from UPV/EHU to 5
Maider Rekondo w
= 5 machines sold worldwide in 2020 MR ELY
Method for producing

crystalline cellulose

R. Perez-Jimenez, B. Alonso-Lerma, and A. Eceiza
Priority date: 28/02/2020

> Shared with UPV/EHU
> Licensed to Evolgene, S.L. T

UPV EHU

Evelgene




Business Connection
Patent Portfolio

Conductive cellulose composite
materials and uses thereof -

R. Perez-Jimenez, B. Alonso-Lerma, and A. Eceiza
Priority date: 28/02/2020

> Shared with UPV/EHU
> Licensed to Evolgene, S.L.

eman ta zabal zazu

>

UPV EHU

Evelgene

Layered substrate and uses
thereof

J. Plou, L. Liz-Marzan, |. Garcia-Martin, and M. Charconnet
Priority date: 21/12/2020

> Shared with biomaGUNE and CIBER-BBN

CIC GUNE

MEMBER OF BASQUE RESEARCH
& TECHNOLOGY ALLIANCE

Ciber-bbn
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Business Connection
Patent Portfolio

Optics

Synthetic optical holography

R. Hillenbrand, P. Scott-Carney, and M. Schnell

Priority date: 25/09/2012
Granted: USA (15/12/2015)

> Shared with the University of lllinois

> Licensed to Neaspec, GmbH
UNIVERSITY OF
[ iLLINoIS

UBSBAMA-CHAMPAION

nea/spec - attocube

Optical devices and
authentication methods
M. Knez and E. Azanza

Priority date: 27/06/2013

» Shared with das-Nano, S.L.
> Licensed to das-Nano, S.L.




Method for producing a barrier
layer and carrier body comprising
such a barrier layer

K. Gregorczyk, M. Knez, F. Vollkommer, J. Bauer, and
K. Dieter-Bauer

Priority date: 24/07/2014

> Shared with Osram, GmbH
> Licensed to Osram, GmbH

Near-field optical microscope for
acquiring spectra
R. Hillenbrand, E. Yoxall, and M. Schnell

Priority date: 13/03/2015
Granted: USA (21/05/2019)

> Licensed to Neaspec, GmbH

| ot The famvent b

nea_f SPpecC - attocube

WTHAS TS g

Business Connection
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Business Connection
Patent Portfolio

A device for operating with THz
and/or IR and/or MW radiation
R. Hillenbrand, M. Autore, K.-J. Tielrooij,

and F. Koppens

Priority date: 22/12/2017
Granted: Europe (09/12/2020)

» Shared with ICFO

CFO*

Infrared optical hybrid imaging
technology for all digital
histopathology

M. Schnell, P. Scott-Carney, and R. Bhargava

Priority date: 03/01/2019

> Shared with the University of lllinois

[ iLLINoIS

UBSBAMA-CHAMPAIGM
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Startup

Companies

Graphenea
A High-Quality Graphene Producer

graphenea.com

Graphenea, nanoGUNE’s first startup company
launched in April 2010 as a joint venture with private
investors, has become a world leader in the produc-
tion of high-quality graphene. In 2013, Repsol and the
Spanish Center for Industrial Technology Development
(CDTI) signed an agreement to invest one million
euros in Graphenea. Following the foundational agree-
ment of the company Graphenea fledged in April 2015
and new laboratories were opened in September 2017
at the Science and Technological Park of Gipuzkoa. In
2018, Graphenea launched sales of Graphene Field-
Effect Transistors (GFETs) aimed at lowering barriers
for the adoption of graphene, especially the existing
barriers in the market of sensors.

Business Connection

Graphenea

The company, which at the end of 2020 was employing 30
people and was exporting graphene to 60 countries, supplies
its products to universities, research centers, and industries
worldwide. It has more than 800 customers worldwide.

Graphenea is a partner of the European Graphene Flagship,
which with a budget of one billion euros aims at taking
graphene from the realm of academic laboratories into the
European society in a period of ten years.

Graphene research represents a rapidly-growing strategic
research field with a considerable economic potential.
Graphenea aims at collaborating with the global scientific
community, thus helping the graphene industry to move
forward. Graphenea, committed to innovation, is constantly
investing in the development of new products that would
help its customers advance their work.




Graphenea’s main industrial focus is the production of
high-quality graphene grown by chemical vapor deposition
(CVD) and also the production of chemically exfoliated
graphene oxide. On the one hand, Graphenea develops the
potential of CVD graphene for electronic systems, opto-
electronics and sensors, and, on the other hand, it is operating
an industrial pilot unit with the capacity to produce 1 ton per
year of graphene oxide in dispersion and powder forms.

Business Connection
Startup Companies
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Simune Atomiistics

Atomistic Simulations
simuneatomistics.com

Simune Atomistics was launched in January 2014 as a
joint venture of nanoGUNE with a group of scientific
experts, some of them developers of the well-known
SIESTA code. Simune was joined in July 2014 by a group
of private investors who became shareholders of the
company. In 2016, Simune received a TechConnect
Innovation Award as one of the top early-stage innova-
tors chosen worldwide. Being a spin-off of nanoGUNE,
Simune is actively involved in a number of research
projects with the Center.

Business Connection
Startup Companies

Simune is a company that provides cutting-edge scientific
software tools and expertise to academic and industrial seg-
ments. Our board of experts in quantum-mechanical simula-
tions includes world-leading scientists that are widely known
in the academic community. This provides the company with
a long-track record of publications and open-source scientific
tools. Simune offers a range of software products for quan-
tum-mechanical modeling of materials properties at the na-
noscale. The company focuses on identifying the best solu-
tion for materials-design related challenges with its main
expertise based on applications related to advanced materials
with high-technology needs. Apart from scientific software
development, Simune also offers consultancy services, expert
support, and training in quantum-mechanical atomistic simu-
lations with the use of high-performance computation
facilities.




Business Connection
Startup Companies

In October 2020, Simune launched an Atomistic-Simulation
Advanced Platform (ASAP). ASAP currently offers a flexible
environment for advanced materials design, thereby offering
solutions to specific industrial applications in many different
markets. ASAP provides an integrated scientific software tool
for various applications including clean-energy solutions, ener-
gy storage, automotive market, consumer electronics, novel
solutions for food and beverages, smart packaging, and many
other industrial areas. ASAP offers software tools with an
advanced theory, enabling atomistic simulations for academic
and industrial clients. ASAP allows the design process to be
more efficient and accurate before prototyping, saving costs
and time-to-market for the client's new cutting edge prod-
ucts. Conceived with a modular approach by design, ASAP
offers a flexible set of modules customized for a specific prob-
lem. The platform is capable of providing different levels of
theory from a full quantum-mechanical description necessary
for the cutting edge products of many traditional industries to
a simplified level required for large scale modeling with atom-
istic resolution. ASAP provides a set of robust tools for drug
design, modeling drug delivery, and drug interactions with
DNA and body fluids, which are all essential for the biotech
and pharmaceutical sectors. The platform provides a set of
acceleration tools to optimize and automate the workflow in

new materials design, combining artificial intelligence and a
clever user interface that should allow new users to execute
advanced atomistic simulations in a very short time.

Simune is a rapidly-growing company with international repu-
tation. The company has established a long-term and success-
ful partnership with JSOL Corporation in Japan (jsol.co.jp),
which consists in offering software solutions to most promi-
nent companies worldwide, such as DuPont, Panasonic,
Toyota, Honda, Daihatsu, Sumitomo, and the National
Institute of Advanced Industrial Science and Technology
(AIST) in Japan. Simune is also partner with DHIO Engineering
in India (dhioresearch.com) to provide atomistic-modeling soft-
ware for academic and industrial sectors.

Simune has been actively participating in various national and
European projects, thus bringing together academic and in-
dustrial sectors in several ongoing collaborative efforts such
as TOCHA, COST, TQ, XCHEM, Bed4Best, and QMCC EJD,
and it has successfully completed other projects such as
RETOS, ERANET-Nanogram, and ITN-EJD. The company
has been funded by the European Commission, in the frame-
work of the H2020 SME program, and will continue its rapid
growth with new and ambitious plans.
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Ctech-nano

Innovation with ALD Solutions
ctechnano.com

Ctech-nano was launched in July 2014 as a joint venture
with two Basque companies, AVS and Cadinox. Ctech-
nano offers versatile and high-quality Atomic-Layer-
Deposition (ALD) and Vapor-Phase-Infiltration (VPI)
systems with a portfolio of ALD tools oriented to a
wide variety of customers: from low-cost high-quality
basic models for research and development activities to
customized industrial equipment for production lines.
Ctech-nano also provides R&D services related to ad-
vanced ALD coating solutions.

Business Connection
Startup Companies

ctechnano

coating technologies

The core technology of Ctech-nano is based on ALD, which
is a coating technique for covering surfaces with complex
morphology with various coating reactants. The technique
allows to produce stress-free, adhesive, conformal films with
an accurate control of their composition and thickness at the
nanoscale.

Due to the high precision of the process and its reproducibility,
ALD is a well-established processing technology in the field
of modern microelectronics and nanoelectronics. Ctech-nano
offers solutions for high-k gate oxides, memory capacitor
dielectrics, ferroelectrics, metals, and nitrides for electrodes
and interconnects.

A specific advantage of ALD is the ability to coat the surfaces
of nanoporous materials with a uniform film. Nanoporous
materials are emerging throughout the biomedical industry in
drug delivery, implants, and tissue engineering. Ctech-nano
provides solutions for the surface treatment of biomedical
devices, implants, mesh polymers, as well as TiO: films for
optical waveguide sensors in diagnostic tools.

AlLO- film




Ctech-nano offers a wide spectrum of materials to be coated:
oxides, nitrides, carbides, metals, sulfides, fluorides, and various
organic molecules, providing high-tech solutions for a number
of applications. ALD is typically used for high-value products,
as the average cost of a running cycle is relatively high de-
pending on the nature, quality, and purity of the substrates,
as well as the reactant, temperature, and time of machine
operation.

The customers of Ctech-nano are commonly oriented to
innovation, new product functionalities, and the improve-
ment of existing processes and products. Ctech-nano has
established a number of successful commercial partnerships
with national and international companies such as Repsol,
Fagor, Angulas Aguinaga, Gaiker, Fagor, AJL, Danobat, Denka,
Cemex, Duglass, and FNMT. Our tools are also found in
academic institutions such as Paderborn University
(Germany), Humboldt University (Germany), University of
Central Florida (USA)", and others.

Business Connection
Startup Companies

Ctech-nano is actively involved in the optimization of the
ALD process and the development of new precursors; in
particular, a family of novel anticorrosive precursors has been
designed in a close collaboration with Liquid Inc. Ctech-nano
has been developing new technological processes and tools,
with the newly granted patent ES2712868B1 (Chamber for
depositing atomic layers).

Ctech-nano has also been actively participating in a number
of European research projects in the framework of Horizon
2020.

'G. Gregory, C. Feit, Z. Gao, P. Banerjee, T. Jurca, and K.O. Davis,
Phys. Status Solidi A 217, 2000093 (2020).
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Evolgene Genomics

A new frontier in nanobiomaterials

evolgene.com

Evolgene Genomics, founded in February 2018, is a
company devoted to the development, production, and
commercialization of high-quality crystalline nanocellu-
lose by using a proprietary biological technology.
Evolgene combines three key enabling technologies
(KETs): Nanotechnology, Industrial Biotechnology, and
Advanced Materials.

Business Connection
Startup Companies

Evelgene

Nanocellulose has emerged in recent years as a new wonder
material with a myriad of applications. Obtained from natural
cellulose and with properties that are superior to substitutive
synthetic plastics, nanocellulose has boomed the demand of
very diverse industrial sectors including pharma, food,
cosmetics, electronics, paints, and packaging. There are also
high-value applications like in the nascent technology of tissue
and organ engineering, where nanocellulose is being adopted
for (i) manufacturing scaffolds for three-dimensional (3D) tis-
sue engineering of e.g. blood vessels, bones, and cartilages,
and (i) producing contact lenses and protective barriers.

Promising applications can also be found in bioelectronics.
This nanobiomaterial has key advantages, combining a high
mechanical strength, biocompatibility, resistance to degrada-
tion, and a high water-absorption capacity. Currently, several
companies are producing cellulose nanocrystals and nanofi-
bers using physical and chemical methods to cover the in-
creasingly growing demand for industrial applications.
However, the production of naturally structured, size-con-
trolled cellulose nanocrystals for high-value applications in
biomedicine (3D-bioprinting) and bioelectronics (wearable
biosensors) is limited, because existing industrial methodolo-
gies do not allow for the production of cellulose nanocrystals
with the required quality.




Evolgene has developed a new method to produce ul-
tra-pure, size-controlled cellulose nanocrystals by using high-
ly-active enzymes based on ancestral sequence reconstruc-
tion. The specially designed enzyme endocellulase patented
by nanoGUNE can produce cellulose nanocrystals in a fast
and reliable manner. These enzymes can be reutilized to im-
prove the profitability of the process. Evolgene is currently
producing high-quality cellulose nanocrystals at multigram
level. Comparative studies with cellulose nanocrystals from
competitors have demonstrated the physicochemical differ-
entiation and improved material properties of our product.

Business Connection
Startup Companies

Compared to current chemical production methods,
Evolgene's crystalline nanocellulose provides a natural cellu-
lose chemical structure free of sulphate radicals, which allows
a higher purity and crystallinity, a higher thermostability and
mechanical stability, and a better biological compatibility for
biomedical applications; furthermore, it is environmentally
friendly, as it is produced under mild conditions with no use
of hazardous chemicals. Compared to other biological pro-
cesses using commercial enzymes, the main advantages of
our technology are the higher catalytic efficiency and the
higher thermostability of the enzyme.
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Startup Companies

Prospero Biosciences

New applications within
the mass-spectrometry industry

prospero-biosciences.com

Prospero Biosciences, nanoGUNE’s 5th spin-off com-
pany, was launched in October 2015 by a group of en-
trepreneurs that included Robert Blick (professor of
Physics at the University of Hamburg), two nanoGUNE
researchers, and Hasten Ventures, a company devoted
to the acceleration and promotion of business ideas.
Prospero seeks to take advantage of the potential of
nanotechnology in order to develop and commercialize
an innovative technology capable of opening up a new
field of applications within the mass-spectrometry
industry.

Prospero is in the process of developing and producing an
innovative detector for mass spectrometry, which is based
on the use of a nanomembrane enabling a tremendous im-
provement with respect to existing solutions. There is no
technology in the market that can reliably identify high-mass
molecules; and this is precisely what Prospero is offering.
Prospero’s technology is expected to open the door to a
broad field of applications, such as research into biological
markers, medical research and diagnosis, or the develop-
ment of biosimilar drugs that require an accurate identifica-
tion of high-mass molecules.

Prospero is developing various high-mass molecule detector
prototypes, which are already being successfully tested by
various end users in the health sector.
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Global Graphene Call
launched in 2020

In march 2020, the so-called Global Graphene Call was
launched for the first time with the aim of supporting
the development of business ideas related to graphene.
This call was launched together with nanoGUNE’s first
startup company Graphenea and BerriUP -a startup
accelerator in San Sebastian—. Applications were re- u:

ceived from all over the world. The elected candidate ’ .

was Graphene Pioneer, a company from the Netherlands wardp
dedicated to the use of graphene for the optimization of

the physical properties of concrete.

1% 12704 2.0

GLOBAL
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Business Connection

Business culture in the training

of scientists

In the framework of our 2015-2020 Strategic Plan,
specific training activities have been programmed in
order to strengthen the business culture of young
researchers, thus making it easier for some of them
to become part of the industrial world. A training
program with three main courses for PhD students
and post-doctoral researchers has been designed
and implemented, and special seminars have been
given by experts with a scientific background that
are currently working in industry.

Oral communication skills

This course, mainly oriented to first-year PhD students, has
been offered in November 2019 and November 2020. In this
training course the participants develop their skills in the
preparation and delivery of top-quality presentations, as well
as in communicating with different audiences.

A total of 12 researchers have participated in this course.

Entrepreneurship

This course, mainly oriented to second-year PhD students,
has been offered in October 2019 and October 2020. The
goal of this course is to train researchers on how to trans-
form an idea into an entrepreneurial project by giving them
the basic knowledge about what an entrepreneur is, different
business models, and how to write a business plan.

A total of 18 researchers have participated in this course.

Take the step. From academia to industry
This course, mainly oriented to third-year PhD students, has
been offered in November 2019 and October 2020. The goal
of this course is to train the researchers on how to show
their skills and attitudes when looking for a job within an in-
dustrial environment, as well as to invite them to think over
their near future and help them defining their goals and pro-
fessional expectations.

A total of 17 researchers have participated in this course.




Outplacement

Outplacement Service

An outplacement service has been initiated in collaboration
with ieTeam Consulting, in order to support those re-
searchers that would like to pursue their professional career
in local industry.

people consulting people

Business Connection
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External

Services

externalservices.nanogune.eu

Business Connection

Our External-Services department is designed with a
double goal: (i) to contribute with our know-how to
the innovation processes of industrial and technological
companies, and (ii) to open our facilities to external
users so that they can benefit from nanoGUNE's
unique infrastructure.

Our expertise is particularly strong in three specialization
areas:

Electron Microscopy. Understanding the behavior of
materials from their crystalline structure, stress, tomography,
and morphology.

Nanofabrication of membranes and multilayers for
chemical sensors and biosensors, patterns for microfluidics,
and electronic devices.

Chemical characterization, with the use of Scanning
Near-field Optical Microscopy (SNOM), of polymers, bioma-
terials, active ingredients, and cosmetic products at the na-
noscale, as well as chemical analysis of precipitations in alloys
and advanced materials.



Novaspider

A new range of tools to revolutionize
the way nanofibers are produced

novaspider.com

Novaspider is an advanced materials fabrication tool to
produce three-dimensional (3D) structures with nano-
fibers. Combining 3D printing and electrospinning tech-
niques, this tool enables the creation of hybrid nano-
and micro-fiber composite structures. Developed at
nanoGUNE, this tool is the result of a close coopera-
tion between top-class scientists, experienced engi-
neers, and experts from the 3D printing industry.

Business Connection

NOVA

As it is possible to functionalize materials by adding addi-
tives, our technology opens up an immense horizon of pos-
sibilities. NanoGUNE offers electrospinning tools and pro-
cess-development services for nanofiber production in
order to bring this innovative technology closer to a great
variety of fields. A team of materials scientists and engineers
is available to support the creation of nanofibers based on
any material.
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NanoGUNE’s TechTransfer and
Communication plans go hand to
hand. Indeed, the communication
and outreach of our research re-
sults to our society represent a
key ingredient of our TechTransfer
plan, as the recipients of this
communication strategy (society,
research&technology institutions,
and companies) are the ones that
are expected to pull our knowl-
edge and technology towards the
market.

Berria
15/11/2019

Business Connection

Grafeno xafletan elektroien karga magnetikoa kontrolatu
eta manipulatu ahal izateko ikerketa proiektu bateratua
abiatu dute CIC Nanogunek eta DIPCek, beste lau ikerketa
zentrorekin batera. Informazioa transmititzeko
etorkizuneko teknologia berrien oinarria izan daiteke.

Nanourratsen
oinatz erraldoiak

lakes Golkoeboea ook

rafeno gerza
bat. Grafemo
BETURD OSATZET
duten karbono
atormoak. Gra

feno  geruza
esatzen duten karbono aiomoen
elekiroiak. Eta grafeno geruza
csatzen duten karbono aiomoen
elekiroden espinak. Aldapekosa

garranen adarranen pantan, pumn

taren puntan kanean ar dira Euro

pako Spring ikerketa prodekiua
ablatu duten sel ikerketa zentro

ak. Spin Research in Graphene
(espinen ikerketa grafenoan) hi

tzem akronimoa da Speing.

Seikotean davde Euskal Herri
v b CIC Namoguine cta DIPC Do-
mostia Invternational Phosics Cen
ter, Manogune izangoda, gainer,
projekivaren koordinatzailea.
Europako Batasunaren Horzon
20000 FET-Crpen deiabiian auke
ratu dute prodekiua, 3.5 miliol eu
roemangodizkicte o urterako,
Etorkizuncan berritzaileak eta
balkagarriak izan daitezkeen tek-
nolegiak ikertzeko dedaldia da.
FET-Crpemen kasuan, hastapere-
tan dawden ikerketak laguntzen
clinemne.

Espintronik eta grafenaoa e
tartuko ditu ikerketa projekiuak.
Etorkizuneko teknologien oina
rria zamn daitezkeen bi clement
= Ri kontzepiuak nahastu nahidi
g grafenoaren propietate ba
tzuk oso crakargarriak dira clek
tronikarako, cta horrd magnetis
maa gehlm nahi dicgu=, azaldu
du Thomas Frederiksenck. DIFC-
ko [herbasque ikerketa irakaslea
da, projckiuko ikerlaria. Mun-
dhuan ikerketa zenino guixitan az
tertaen ari dira grafencanen mag-
meTisamoe.

Atomoek elekiroiak dituzte.
Elcktronikak elektroien karga
negatiboa baliatzen du informa

ioi abde batetik besstera mugitae:
kocta bilteeko. Erorkizuncan, or
dea, espintronikak ordezkatko
duelckironila, Omdobidean, hor
lzango da etorkizuneko ordemna-
galluen oimarria. Espintronikak,
clekiroien karga baliatu beharre-
an, haden cspina baliatzen du. Es-
pina elekiroien cinarrizko pro
pietate bat da, magnetikoa. Elek
traien imana, molabail csateka,
ela, gainerako imanen moduan,
iparra eta hegoa ditw. Sinpleago
esanda, gora edo behera begira
cpotenda, Horixe baliatunahida
te informazioa garralatzeko eta
biltzcko,

Spintronikak aurrera eginez
gero, elektronika balno teknolo-
gia iraunkorragoa iango lizate-

(o¢)

kevnanoimanak tzamgo Hrateke
Zertarako? Espinen bidez infor
mazkoa transmititzeko.

Berez, sxcharka odozat ixikic
tam= espina idatz dalteke, «balna
gallu batean egin nahi dugu, kon-
trolatutas=, Jose Ignacio Pascual
ikerlariaren esanetan. CIC Namo-
guneko lkerbasque ikerketa ira
Kawslesa cda eta Spring profekiuaren
koordinatzailen. Oinarrizkoespe
rimenivetan lortu dhate, baita Na
nogrunek berak ere, zenbait ko
rronte ekekirikorekin espinak go
ra mugiteea, «Baina hor proee
sua erakustea da: beste kontu bat
da informazioa bikzeko erabilza-
rria lzateas.

Horregatik aukeratu dute gra-
fenoa. Espinak garrakatzeko oso

ona delako: «Espinen
oricntazioar tarte handi
batean cutsiko dioten
materialak behar dira,

Zeharka edo zati txikietan, eta grafenoa horrelakoa

espina ‘idatz’ daiteke, baina das, Material sperfek

gailu batean egin nahi dugu, tuas deltu die, besteak

kontrolatutas beste, oo egonkora de
Jase lgnacio Prieial lako,

CIC Manogurskon kerbarioues ek rakrsies Grafenoanen CZAZAITi

trugarrien antean (gogor

Mml atrulk eled enl :m:&n ;:.mna_ n:if.;uasuna...].

ina, ez magnetis-

x::hl:::'h?hﬁ m:glmi?m muki. Halaere, tkusi dute

Thamas Frederikien
DHPCis Ikierbuscyue ieriost rakarden

ke Elektronikan korronte ¢lek
trikaak behar dira informacioa
hatetik bestera mugitzcko, ener
tia, Espintronikan ez liteateke ko
rronte clekirikorik beharkoedo,
behar lzatekotan, txikla, energia
aurreziuez. Etacspintronika grafe-
noan, karbonoan, olnarriuez ge-
ro, karbonougar dago mumduan,
Spring projekiuak spin horick
Irakurricta idaizicgin nahi ditu
grafeno gerzetan. Irakurri: espi-
nak noiz dauden goraedo behera
begira jakin. klatzi: espinak gora
eoho behera begira farm, Grafenos:

grafeno modu jakin ba-

LERCTAN MOZiula —alo

maz atomo egindako ge
nEak dira-, magnetiko bihur
1zen dela; baita grafeno geruzak
hidrogenoatomockin ukinue geno
ere, Nanogunek beste ikerketa
takde batzuckin batera erakutsi
duenecz.

Bidimentsioko materialak

Grafenvoari cta beste zenbait ma-
teriali bi dimentsioko materialak
deitzen dicte. atormo bakarreko
Iesdicra dutelako. Grafenoa ez da
bakaarra. Badira silinenoa, germa-
... ere. Horien propictate
hatzuk crypunak cdira, beste ba




tzuk ez. Grafenoarckin eginden
bidea cz da oraindik wrratu bi di-
mentsioko beste material horie-
kin. = Gure (kerketan czingogend-
tuzke erabili=, 2ehaztwdu Pas-
cualek. «cz baltakigu nola mozm
horick modu perfekiuan= . Eta
Pascualek behin eta berriro na-
barmentzen duence, exinbesie-
kel pehacrtasun atomikoarckin
lanegite. Grafencarckinahal du
te: beste material batzuekin,
oraindik 2. Hala ere, ermonka ba
karra ez da grafeno zati perfek
hwak, pehaztasun abomikeoa dute
nak. moztea; balta atomo horick
inguruko faktorectatik babestea
ere, magnetismoak irateko,
Cinarrizko ikerketa da. Etorkd
zuncan ballagarriak kzan daitez-
keen bideak urratuko cta keriu-
kovdituzre, «ilusteko ca zenbate-
rain konpon diczakegun sorzen
diren arazoak, gero erabilgarri
fratckos, Aramn «askos baitaude
grafenoa sortsen hasten direnctik
zirkuit hatean integratu arte:
= Farmaeta schastasun somikoa
komtrokatzea; ingur ere bai, ez

kutsatzeko; korronteak sar
tzed... . [kasitakoa oinarrizke
gallu espintroniko batean proba-
u nahi dute. =Ziurrenik, gero
czingo da erabili=_ ohartarazi du
Pascualek. «bainasekubikourra-
s g das.

Sel ikerketa zentrok bat ogin
dute Spring projckiuan. Bost es-
perimentalak dira; DIFCen, be
rriz, teoria ela simulkazioa egiten
ditnte. « Ikeruko diren egiturak
perfekeionatzen da gure lni s
Frederiksenen esanctan, «Maila
renrikosn Eanegiten dul. fommale
kin eta simulaziockin, Molekuld
bat zer atomok osateen duten bal
din badakigu. atomo horick s
ko batean sar ditzakegu., so-
perondenagalluen bidez molelu-
len propéetateak kalkulatzekos.
MNamsocgituren propictate chekino-
nikoak ctacspinak, besteak beste
w(yure lina ere bada daukagung
bkalro urranago joatea, 2or egin
diezakiegun wrrats bat harago iris
tekoe,

Teorikoa ¢ta praktikoak. Fre
deriksenin formulak eta smula

wioak, batetik; Pascual eta gaine-
rako ikertzaileen csperimentuak,
bestetik. Bi norabicleko harmena

nadute: Frederiksenek teorien
etasimulazioen emaitzak hela

raten dizkie, laborategictan pro

batzeko eta frogatacka; eta labo

rategietako cnaitzak Frederikse

ni jJakinarazten dizkiote, kusita-
ko zenbait fenomieno teoriaren
bidez azahizekoeta berresteko.

Zalantzak eta galderak
Askootan ez datoz bat, «Baina kasu
horietan aurrera egiten dugus,
nabarmencu du Frederiksenck,
=Dena balexatzen badugu, as
pergarria da, esan nahi du dena
ulertudugula; dena bat ex bada
tor, elkarr] galdetzen diogu zer
falta den zer gertatzen den uler-
tmekos. Orduak eta orduak nor-
beraren burnard eta galnerakoel
gabderak egiten.
Eurogako sed talde clkaru dira
proéekiuaren pariEucrgoan: CC
Mancgunez eta DIPCez gain, San-
tiagode Compostelako Unibersi-
tateak (Galizial, el -eko Uni

herisitate Teknikoak (Herbehere-
akl, Oxfordeko Unibertsitateak
{Erre=aema Batual eta IBM Resear
chek Eurich, Suitza).

Guztick ditnate grafenoa edota
espinak langai edo ikerketagai.
Guztick erdietsi dituzte hainbat
lorpen: « Batetik, gad gara grafeno
eglturak sorzeko, grafenoa bitar-
teko kimikoak ballatzeta sohaez-
tasun atomikoarckin mozieko.
Gad gara, csaterako, bost atomaoko
adeak dituen hiruki bat sortzeko,
sekulakourratsada. Bestetik, iek-
nika esperimentalak danzkagu,
behin grafeno cgiturak sortuta,
haien magnetismoa detekiatze
Ky,

Hala ere, bakoitza teknika edo
lan molkde batean espezializataa
dagn, eta partzuergoan csperien-
tzka osagarriak bildu dituete. San-
tiago de Compostelako taldeak.
esaterako. kimdka lanak egiten di-
= Kirnika baliatuz egiten ditu-
gu nanografenoak=, Pascualek
azabdu duenez. «Maolekula ba-
tzuk prestatzen diturie; molekulky
haoriek genoea batean jartzenditn

Business Connection
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gu, e1a berotug orduan haick ba-
karrik elkariu ¢ta lotwegiten dira,
begpobaten moduan; eta guk nahi
dugun grafenoa osatzen dutes,
Molekula horiek sortu aurmetik si
mlacroak eygiten dituete, bortuko
litzatekeen grafienoaren propicta
teak aurrcikusteko, magnetikoak:
Izamgn diren edo ez, esaterako.

Namogunck, hin teknika balia-
tuz. ikusiko du ca grafenoa omdo
csatzen den. Oxfordeko eta Dell-
ek takbeak, berriz. cspinen ma-
nipulazioa ikerizen suiauko dira:
sCxfordekolalden espinak gora
ta behera mugiarazien dituete
irrati rekuentziarekin edo mi
krowhinekin, Procesu hori esplo
ratzen ar dira, informazio kuan
tikorakoss,

lzan ere, espinak ballagarriak
Izandaitezkeordenagaliu kuanti-
koetarako. Hala nabarmendu du
Frederiksemek: «Gaur cgungo bi-
tez hitz eginondez [0cta len ane-
ko konbinazioal, cubit-cz hitz
egiven ari dira [bit kuamtikoa). cta
bacdawde proposamenak espinak
cubit gisa erabiltzekoe,
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'NANOGUNE, VANGUARDIA £ s
DE INVESTIGACION

CIC nanoGUNE y Cikautxo trabajan en
la obtencion de caucho de alto valor

EWPEESA XK. Bkao

CIC pagolGUNE v la unidad de
Dol § e Cikcamtno, Cikabele, traba-
jan comjuniamente #N UR POV
Elkarivk con el fin de obirner can-
o de alin vabor afodides medianie
I aplicnciin de nanalrenobigia. Pa

K primern il i grupes progons
un muevo maberial deal para la
bricackon de composibes ¥ malrioes
en una multitod de aplicachons.
que abarcan desde b constrsccidn
hasta ln medicina. Kl o de o
Ay Ealnrial inasrporsdo on ma

ra elln, eeurTeEn a dos L =
dnsrupl v proplesti por ks g
pos de nanchiotecnoboria ¥ nanoe
materiales de nanoGUNE,

b lales Woos SLE Oy e
o P, P & gue e do
tar al cancho de mayor resistencia
dinimica ¥y cormosiin. Es por ello

quee ¢l provecio, al Bo exstr por e
momente productos comeTciales o
testadon, supone wna gran oportuni-
diad tanbo on sdquisicion de eonoci-
miberbie o o ol impoeche oofer
cial g puesta Iener @ Naluro.

Kl grupe de Manomeleriales, por
arte, propone 1 fshrescidn de ma
teriales hibridos polimrinos inor
Enioos of los que o8 posibile osta-
blecer sinergias dando lupar & oue
was proplodades que los materiales
elasdomirioos ko prosenlan oo for
s imdivihieal

Ambas Wxmobogias punderas, aln
oo X pboar, perTe AN dar un sal
to cualitativo en ol agmenio de
prestacions de los componentes.

Empresa XXI
15/07/2020
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José Maria Pitarie, director el NanoGune, explica el funcionamiento de la sala mpia gue se ve a través de la ventana. | Wi Lapaez

Los ordenadores del futuro se gestan agui

La multinacional Intel trabaja con el centro vasco de nanociencia para
mejorar el rendimiento de las computadoras actuales y ahorrar energia

San Schastifn,

M. G. SALAS

NanoGiume significa lugar ena-
. Prero de pegqueilo el cemto vas-
o0 e ImesLEEcHin en RANOCEncia

an
oy een ¢l campus univers
oz San Schasrifin y ks lineas de in-
vealigacion que desarrolla son
prnteras en el mundo. De hecho, La
mulEnaciknal Intel, que es el ma
yor fabricanie de circuibos inkégra-
dios, tmbaja junio al equipamicnio
wasco pan Esbricar bos ondenadons
el futuro. El objetive del provec-
0 “Meso”, dotado oon U5 D00 e
ey en el gue panicipan Lumbidn
@l Isbomions & Premio Nobel
Alben Fert en Francia y un gnapo
de b Uneversidad de Califoria, es
mejorar ¢l rendimisnio y el ahoemo
energition & [as compuachorms ac-
tiles, Elcientifico del Ierbasgue
Félix Casanova tieme mucho que
AT ©n esie CAMPO, EAcias A =0
trakajo sobee la cspinininica, una
ez ia dque et HNamaids a con-
wertirse ¢n |3 alemativa a la elec
Irdindca de oy,

*Eatnmis rn.l,l].'-:u'_gl;.llnmu:h: 5=
& proyecto y nos gustana iener
musches més como esie. [mel nos
D Bwrsaczdon™, afinme el divector deld
oot die imestigaciin en nano=
ciencia, Josd Marin Pimrke. En
concresn, los netos del proyecto son
o5, los mismaos que tenen bos or-
denadones: que [hegard un momen-
1 en gl que no e podein hacer
IS IOre S s pagquelios v goe La
cantidad de informacion guardada
5 enomme ¥ a0 est prodaciendo
un consumo ckicirico brutal. Se-
i un eshadio reciente, ¢l consn
ma de electricidad por ¢ wso v
s fierencia de datos digitales po-
drin representar en 2030 ¢l 2%
el consumoe mandial.

ENCHT {Cenitrn de Ivestgaciin
Cooperativa) ManoGune s¢ inam-

Pitarie, con el cientifico Stefano Trivini, al lado de un microscopio de slecta

el | Mk Lopez

Ot e loa Laboralonios del cantna de imvealigacion. | M Liper

guarder A0 con el ohjetivo de <
taar al Pais Waseo a b vanganndia
e | investigncidn en namociencia,
En £l trabajan un centenar de per-
sonas, b mayor(a cientificos (B9
D que empesamng, o ha

ickey creciendn, pero én kos ditimos
ahors o esqmon ks o menos es-
tahilizados. Los investigndores es-
tim pocanda™, coenta José hania Pi-
narke, QUi CRoe que FIEuNa Comis-
nadad “debe ohasionarse con o

Ikerbasque

» Asi funclona. Es una
fundaciin, impulsada
pof el Goberng Vasoo en
2007, para atraer talento
cientifios de todo el

vuriha, E51a formado

por 240 imasbgadones
de 30 pakes, Tiene tnes

COMDCAONAL para

captar cientificos senions,

CON Camera consolicadas

¥ plwenes promesas, Por

cada euno gque pore el

coniribuyente vasoo en e

programa, retorman dos

1 una velriena de

ciones de acogida,

il achis,

RNt de inveeiligacion

¥ RNt ecnoliguos

refomo mientras exisia un Mujo
asdocuado de cientificos”, Es decir,
U T SEAN TS JO Cue Saken e
lows qoe entran”, La mayvonia de los
tnlenios en el Nanogune son jve
nes =los que rotan—; hay unos se-
senta entre predoctombes y posi-
doctorales. Los grupos de imvest
gacicn, pae son diez, estin dirigi-
dhis exclushamente por personal
del Teoerbasque, Pitarke sefiala que
s una condickdn “necesaria” para
tener an conratn i per “no su-
fciemc™, ya que deben estar ali-
nesdos oon L esralegia del cento,

Ve muestros investigadores
penmanentés pertenczcan J pro-
rama Neerbasguie nos da prestigio,
Ham salido de ura seloocion a mvel
global v e entiende que son los
majores (e ha podido atraer ¢l Pa
s Wasoo, Y por ot Ledo, nos fici-
lita ¢l funcionamicnio, porgue
Ikerbasque tiene s PrOPOS Meca-
nismcs de pestitn, los mismos pa-
7 Lok ok centms”, asegura ¢l di-
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FeCh, que e caledritico de Fixica
de ln Universidad del Pais Visco.
Con esio dltimo, José Maria Fitar-
ke s neflere a las cvalusciones que
Henen que fasar cada es afics |os
240 1alentos. mundiales fichados
por 1n Fundacidn Vasca para L
Ciencia. Los investigadores del
cemitnn de nanociencia pericmecen &
diferemies doeas, postlo a la fisica.
¥ hacen principalmente ciencia
luncksmental,

Las imsialsciones del NanoGu-
ng, Con uns veingena e lnboran-
ros. estdin dotadas de oquipos de
dlthma generacion, por valor de
anos veenbe mallooes de cunos. El
ks polenie” e un MoCrsCopsn
elecindnico, una madquing giganle,
L‘:"|1}|I.|Lll.‘|l.'nt'll.'\|.'ll'l.'ll1l."- S OO TOT -
Lan como ondas kgl que la luz y
penmilen fomear imdgenes de ohje
s diminunos, Enlre sus malaples
Labowniorios, destacan e salas
lamcas O limpios, coyo sooese es
restringido, el personal tiene que i
cubseno de amba a abajo de trajes
expeciales y b buz del habitdcutoes
de un amarillo intenso. “Dentro,
iy unces exIRCIOTES (i EsLin oo
timuaments limpiando La sala y eli-
minando ¢l polvo, Estas condicio-
DES SO NECEsAnas pam ¢l desarmn-
Il e dispositives. electidmons™,
aclara Pitarke, goe durante ¢l reco
rrichs r.nr{'lwnlm enesdii & Lithown-
l:lu'iu,n,tncb,'u'.d'njﬁ('l e asturia-
no Pablo Alonso. “Seguimos cola-
borando conél y de vez en cuando

1.5 millones che euaros del Ci
Buropeo de Imvestigacidin (ERC),
trata de constrair desde Orviedo los
CRmiemios de un nuevo Campo, la
nanodptica bidEmensional.

Carne de cerdo y ave que
crece en o laboratorio

El NamoCune s¢ ha convermido
&1 poc mids de dier ahos enum vi
vern che ermnpnesas. Tiene Cinoo sl
tups. En una de ellas, Graphenea,
quee se dedicn a ba prodaccion y co-
mercralisxcitn de grafeno, wabaja
Laquimica ovebense Alha Cenleno
Proclucimos grafeno en dos for-
s en polvo Con aplicaciin en
maseriabes estrociurles ¥ hateris,
v en CVD {ereado por depdsive
quimico en fase de vapor), al que
o me dedico ¥ que s2 uliliza para
sensones”, cuenta. Giraphenes ¢y
vo ocho afos en Nindgune ¥ én
200 &, daclo su crecimicnio, 52 ims-
Ll al pargue pecnolighoo de Mi-
ramdn én san Sehasnin “Ahom
st 27 personas v laideaexira
meiz, El mevcadks del graleno o to-
divin pegquedo, pend et aumen-
tando la demanda”™, indica. Bl cen-
e investigaciin en nanociencia
Participa cn und SexLE Smpresa.
Baotech Foods, gue produce carme
cultivada, "Came -ackaras Pitarks.
que en vz de crecer en ¢l cuerpo
del animal, crece en ol labomto-
o', El direcior de las instalacko-
nes explica mds: “Tomamos célu
It e animales, ahorm de cerdos v
aves, ¥ en el lnbomtorio s posibi-
ik gue: onesecan de iguad forma gque
ko hacen en la narusabeza™. De mo-
N0, £50a cane cullivada o s
comercializa, pents odo legard.

La Nueva Espafa
12/02/2020
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Lakoratarion da Craphenss on Dosottis, L primers tlart-up de naneGUNE, treada con of proptits de fabricas y comerclalinar obleas do grafona do alts calldsd.  cum

Grafeno, el futuro escondido
en la punta del lapiz

Cientificos vascos y gallegos avanzan en la investigacion del grafeno, llamado a revolucionar la electrnica

del future, y descifran el magnetismo de una pequefia estructura triangular de este material

15 | DONOSTIA

El grafeno es considerado ya co-
mo una de los mayores descu
brimientos de este siglo. Sus
numerosas propiedades junto s
ka 11mpl|c:||‘.|r|d de su estructura
¥ composicion estin revolucio-
nando la fabricacion de compa-
nentes electrdnicos ¢ informd-
ticos. Asi, por ejemplo, puede
multiplicar por cien la veloci-
dad del mejor procesador ac-

tual, ¥ hacerlo en una kimina
flexible, ligera ¥ mds dura que
el diamante.

Pero, jqué s ol grmfeno? Sen
cillamente, es uno de los com-
pomentes del gralite con el que
estdn hechas las minas de los
lipices. Lo descubrieron en
1004 los cientificos rusos An-
drt Geim ¥ Kenstantin Novose-
lov, a quienes se ccurrié anali-
zar log restos de una mina de
lipiz pegados a una tira de oclo.

¥ descubrieron que el grafeno
estd compuesio tan solo por dto-
mas de carbono, coma el dia-
mante ¥ ¢l grafito, aungue la ofli
ferencia es que $u estructura e

una limina de tan solo un dlo-
mo de espesor, ¥ que estos ito-
maa forman hexagonos a modo
de colmena de abejas. Esta pecu
liar estructura concede a este

AMPLIAR EL CAMPO DE APLICACIONES

Loz investigadores han logrado descifrar el estado
magnético de una pequefia estructura triangular de gratena,
de apenas 40 dtomos de carbono, lo que amplia el campa de
aplicaciones de este material en dreas como las TIC

Gara
29/05/2020
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material las propiedades de ser
transparente, fexible y muy re-
sfstente, adermnas de poseer una
alta conductividad térmica y
eléctrica Asi, ademds de sus pro-
piedaces mecinicas, liene incre-
ibles propiedades electrdnicas,
quirmicas, magnfticas y dpticas

El grafeno promete miles de
aplicaciones en SeCOres muy
dispares ¥ s¢ cree que lbegari a
sustituir a materiales tan im-
portantes come el silicio. El aba-
nice de posibilidades que abre
es de una amplitud v versatili-
dad tal que sugura una verdace-
ra nevelucin tecnsligica

D hechi, este material po-dr.i
adoptar la forma de un desper-
tadeor, un GPS o un erdenador
portdtil ultrafino, recargable
con la energia solar ¥ capaz de
enrollarse en nuesira muneca
come un reloj

Descilranda su magentizma

Pues bien, &n €503 Carrera por
avanzar en ka imvestigacion de las
propiedades del grafenc, investi-
gadores del Donostia Internatio-
nal Physics Center (DIPC), del CIC
nancGUNE y del CIQUS de la
Universidade de Santiago de
Compostela (USC) han logrado
descifrar ¢l estado magnético de
wrel pequena estructura iriangu-
lar de grafens, de apenas 4o dto-
mas de carbone, lo que amplia ¢
campo de aplicaciones de este
material en dreas coma las TIC

Esta investigaciim ha comobo-
rado los cilculos tedricos que
predecian que una estructura
triangular de este material po-
dria llegar a ser magnética, pese a
que el grafeno es un material rea-
<o a magnetizarse. Esta aparente
contradicckin es consecuencla de
que para ciertas formas smigi-
case del grafeno los electrones
parecen sgirars mas ficiimente
en una direccién determinada,
forma cologuial para decir que
tienen wun mismo espin, ¥ con
ello lo vuehen magnétion.

Se trata, pues, de la primera
evidencia experimental realizs-
da con un microscopio de efec
to tinel {que permite captar
imigenes de superficies o nivel
atomico) del magnetismo inna:
10 En una pequena estruciura
triangular de grafeno.

Este trabajo clentifico se ha
desarrollade en ¢l marco del
proyecto eurapeo SPRING FET
Open, Spin Research in Graphe-
ne [Investigacion del espin en
grafeno), liderade por el inves
tigador [kerbasque en nanoGL-
NE, Jose Ignacio Pascual

El objetive del proyecto & lar
g0 plazo es el desarrollo de una
plataforma hecha totalmente
de grafene, respetuoss con el
medio ambiente, en la cual los
espines se puedan usar para
transpartar, almacenar y prode-
sar |a informackin



A5tA con una gola de san-
gre del packenbe para que
el dispositivo denomina-
do 'ViroTrack’, disefado por la
empresa danesa Blusense Diag-
nostics en colabaraciin con CIC
MancGUNE. produze en tan sl
12 minutos un resultado gue n-
dica =i la persona ha desarrolla-
do anticuerpos contra la Covid-
19y, por tanto, 5i ha estado in-
fectada por el coronavirus y se
ha recupersdo en ks ditmos me-
ses, También lunciona con otros
virus ¥ enfermedades. «Es un test
rapido, sencillo y baratos, ade-
miis de Bable, ya que garantiza
alan H-95% de Rabilidads. El dis-
positive os portitil y (il de wsar
Ha oblenido b certilicacion di la
Unidn Eurapea ¥ ya se ha lanza-
do al mercwdo italiane y suwdame-
ricann
=No eg un tegt PCHe=, aclara
Marco Domodato, uno de kos tres
desarrolladores del dispositive,
Junto con Paole Vavassori y Mi-
kkel F. Hangsen. El italinno, que
vino a Donostia para terminar su
postdoctorado ¢n el CIC Nano-
GUNE, seftala que este test anali-
za log nivebes de antlewerpos de
WN& PETHONE que el contagia-
da o lo ha estado. «Los test de an-
tieuerpos paeden dar pesultados
positivoss pero no significa que
ol paciente stenga ol virus v ead
Inlectados, Segin explica Domo-
lato, ¢l cusrpo mantiens los an-
ticuerpos meses después de ha-
ber pasado wn virus, «MNo son fal-
50% posilivass, asegura. «<El pro-
blema e que bos niveles de anti-
cuerpos camblan con el thempo.
Los primeros dias de infeccion
son miuy altos y hego bajans, se
fiala. "ViroTrack” es capaz de die-
tectar si una persona ha tenido

Doce minutos

para detectar
anticuerpos
de Covid-19

Tecnologia. El nuevo dispositivo
‘ViroTrack’ detecta si una persona
ha desarrollado anticuerpos y, por
tanto, si se harecuperado de una
infeccion en los ditimos meses

el virus en los dltimos tres me-
®eg, «Esto serd de gran ayuda en
los diagndsticos en log hospita-
lesy podri monitorizar bos nive-
les de anticuerpas die bos pacien-
tess, azegura el Malkano,

El proyecto empend estudian-
do la diabetes v luego enferme-
dades como la flebre dengue o
zika, También analiza v detecta
lodo tipo de virus. Pero, con la
Irrupcion de la Covid-1%9, centra-
ron su estudio en analizar esta
enfermedad y detectara. Actual-
maente estan desarrollando un
cartwehio con un lest =mis Nalde

que un PCR= 5egin asegura Va-
vassori, investigadaor experto en
nanomagnetismo en CIC Nano-
GUNE, para determinar si una
persona es portadora del coro-
nAVirUs o no.

El actual dispositiva cuenta con
distintos cariuchos gue contie-
nen una disolucién quimica y
unas particulas que se mexclan
con ba sangre para realizar el and-
lisls ¥ detectar anticuempos. B pa-
ciente debe pincharse ¢l dedo y
depagitar una gola en la pheza de
plistico. Una vez depositada la
samgre, esta s¢ mezcla con la di-

solucion. Esta pheza ge introdu-
ce en una ranura del dispositive
YiroTrack” v. en la pantalla, se
introduecen bos dalos personales
v 8 sebecciona el tipe de andlisia
que s¢ quiere renlizar segan la
enfermedad o virus, Cada anili-
BiS CURTEA COM LT CArTacho expe-
cifico. En cuestion de 12 minu-
tos, el profesional sanitario ob-
tiene un resultado cuantitative
con la cantidad de anticuerpos
desarrollados por el paclente.
Ademis, los dotos ¥ resultados
introducidos se suben instantd-
neamente a la nube. Exto facill-
ta realizar un seguimienio miédi-
co del packente én los hospitabes,

Tecnologia Blu-ray

El dispositive 2alid al mercado en
Junio en Italia y Sodamdrica. «Es
una teenoligia dnica y diferente
£ 2 Becion. Mo hay otro lest simi-
lare, Bl precio del apammio depen-
de del pais. Mo chstante, Donola-
b0 S qu 54 predho e sme-
nor & mil euros=. Cada cartucho
cuesta 10 euros,

El profotipo inkzial utilizaba un
lager de labaratorio para detec-
tar el movimbento de |as particu-
las en la sangre. Donolsto tuvo la
idea de utilizar alge mis simple
comao [a foente de luz de un Blu-
ray. En Blusense Diagnostics, la
empresa que fundd Donolate en
Dinamarca, comenzaron a desa-
rrollar esta tecnobogia en colabo-
racion con una empresa de bloe-
rays de Talwin, «Fue un matri-
mania perfiecios, afirma Yavasso-
ri. En Dinamarca tenian la kdea
yon Talwin tenian log conocl-
mignios técnicos para elaborar
un aparalo COMpPachs par esta
deteccidn. El desarrolle comon-
26 en CIC NanoGUNE en colabo-

Business Connection
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LA CLAVE

12

minutos de espern y el pacien-
te obliene un resullado cuanti-
tative del test

TECNOLOGIA

El nuevo dispositivo
utiliza tecnologia

blu-ray para realizar el
analisis de sangre

DESARROLLO

El estudio comensd en CIC
NanoGUNE en Donostia v
termind en Blusense
Diagnostics, en Dinamarca

desarrollado el paciente

racion con s Universidad Téeni-
ea de Dinamarca,

La idea original fue de su twlar
anterior. Mikkel F, Hansen, pro-
fesor de la Universidad Técnica
de Copenhague, Entonces, una
Ve comenzaron a desarrallar ¢l
profotipoe, jo patentamn enire los
tres Donolato, Vavassor y Han-
sen. Mo ohstante, CIC NanaGLU-
NE posee un tercho de la paten-
te, Despudés de shete afkos de tras
bajo, han desarrollado un dispa-
Eitivo que s pueds adaplar pric-
ticamente o ks detecchon de cwal-
quier lipo di viras.

El Diario Vasco
31/08/2020
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Lo mismibros del equipo de CIC nancGune qus han desarrollade La tecnalogia.

El CIC nanoGune lanza una
tecnologia «no invasiva» para
favorecer un parto mas seguro

El sistema permite
monitorear «en tiempo
real» a los bebés durante
el alumbramiento, lo que
ayudara a los obstetras a
tomar decisiones rapidas
y reducird las cesdreas

A€,

sanN SERASTIAN. Una tecnologia
nueva para facilitar partos mas
seguras, permitir la toma inme-
diata de decisiones en caso de que
e presente alguna complicacidn
durante el alumbramiento y re-
ducir el nimen creciente di ce-
sireas que se practican en todo
el mundo. Eza ez la potencialidad
e [a nuweva stecnologia disrupti-
vae g ha lanzado el equipo de

HNanoingenieria del CIC nanoGL-
NE de San Sebastiin. Un sistema
=N invasivos que permite el mo-
nitoreo scontinwo de log riesgos
fisiolagicos= de los bebés duran-
te el parto «en tiempo redals, lo
o, aseguran, ayudard a bos obs-
tetras y profesionales sanitarios
que lo atlendan a «tomar decisio-
nes rpidas v disminuir el nime-
o de cesdreas, que en algunos
paises llega hasta el 40%, la me-
dia mundial se sitia en el 22%,
pero la OMS recomienda gue no
s supent [a taga del 15% pongue
segin 5us datos, «las tasas de ce-
hreas superiores al 10% no es-
tan asociadas a reducciones en
T tasas de mortalidad materna ni
neonatal, sino todo bo contrarios.

Esta tecnologia busca, por tan-
to, comtribuic a reducir esa pric-
lica, Ya que, segan explicd nano-

Gune en un comunicadeo, ka de-
cision de realizar una cosEnea sse
basa principalmente en un and-
lisis invasivo de pH y lactato en
sangre gque se realiza mediante
una muestra del cuero cabellu-
do del feto durante ¢l partas, un
métedo que ~segln su investiga-
chin= funclona «de forma discon-
tinua= ¥ requiene de un «liempo
de mediciin excesivamaenie allos
por lo que se producen un =ni-
mero conziderable de fallogs.

La OMS recomienda que
Ia tasa de cesdreas no
supere el 10% y en el
mundo la media lega al
22%, en algin pais al 40%

Business Connection
In the Media

Andreas Seifert, responsable
del equipo de investigadores del
cantro donostiarra que ha desa-
rroflado este avance, explica que
la nueva teenalogia «se basa ¢n
la combinacidn de la espectros-
copia Raman, equipada con son-
das especificas para cada aplica-
chén, ¥ algoritmos multiparamé-
tricas de aprendizaje de magui-
nas que thenen en cuenta la ima-
gen sistémica de las variaciones
o anomalias fisiologicass para la
toma de decisiones, ¥ no s¢ basa
&n un =inice pardmetro como el
pH o el lactatos como la tecnolo-
gla actual.

La espectrascopia Raman, ex-
pica el investigador, «puede de-
tectar cambios de parimetros
bioquimicos directa o indirecta-
mentes ¥, wilizando ol aprendiza-
Je por miquina y considerando
todos los cambios biequimicos,
se obtiene como resultado suna
clasificacidn mis estable y sen-
sibles de los parimetros asocia-
dos a la asfixia perinatal, causan-
te del 23% de lag muertes de re-
cién nacidos en el mundo, unos
4 millones, «Con nuestra tecno-
logia =afiade el investigador=, se
podrian minimizar las cesdreas
w hos riesgos para la saled duran-
te el pario, junto a los costes que
llevan asociados y las implicacio-
nes sockles y legaless,

Sin competidores

Esta tecnologia no thene scomjpe-
tidores directose, azsegura lon
Olaetxea, ol investigador, quien
asegura que la svigilancia no in-
wasiva, en tiempo real y continua
NOS PRopOorciond una ventaja com-
petitiva tangibles gque les diferen-
cia de log métodas actuales. Ai-
nara Garcia, responsable de
Transferencia de Tecnologia de
nanodune asegura que la tecno-
logia «esta protegida mediane
una solicitud de patente ¥ pre-
senta un buen nivel de prepara-
chiin, lo que la hace ateactiva para
Lo inversares privadoss. De he-
cha, dijo, ya han recibido «llama-
das de interdése,

La inbciativa, fruto de una idea
que se arigind en 2017, ha sido
premiada en la fase 1 del progra-
ma BBK Venture Philanthropy ¥
demuestra que «2l mercado estd
preparaclo para absorber alter-
nativas al mitodo comencionals,
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Emilio Artacho, cientifico del CIC-nanoGUNE de San Scbastiin, trabaja para poder llegar o Marte algin din. Foe: B

Un puebloenlaLuna,
“alavueltadelaesquina”

EL CENTRO DONOSTIARRA DE INVESTIGACION ESPACIAL TRABAJA
PARA AVERIGUAR LAS CLAVES DE LA RADIACION COSMICA Y SOLAR

+ Un reportaje de Carlos Lipes Izquierdo

rear un puehlo en la Luna
serd solo ¢l paso previo a
podder ir a Marte. "Estiala
yuelta de la esquina”, asi bo afirma
Emilio Artacho, cientifico del CIC-
nanoGUNE, centro vasoo de imves-
tigacidn creado con ¢l objetivo de
Ibevar & cabo investigackin en nano-
clencia y nanotecnologia y con sede
en San Sebastiin,
5i el utdpico viaje De la Tierm a
la Luna que el francés Julio Verns
noveld en 1865 tardd poco mis de
un sigloen hacerse realidad con la
legmda del Apolo X1 a nuestro saté-
lite (I965), el reciente hallazgo por
I NASA de agua helada en algunos
de sus criteres hace pensar que los
priximos lustros podrian ser tes-
tigos de la primera base selenita de
1a humanidad.

HORITOM 2020° Un desafio para el
que seri fundamental el trabajo de
investigadores como los del Grupo
de Teora del CIC-nanoGUNE que
lidera Artacho, enfrascado actual-
mente en el proyecto europes Hor-
zon 2020 para entender “mejor” el
dafio de las radiaciones solares ¥

chsmicas en los astronautas, las
naves espaciales ¥ bos paneles sola-
res de bos satélites.

La Universidad de Lille (Francia)
¥ la Queen'’s Universtity de Belfast
[Reino Unido) son, junto al centro
de investigaciin donostinnm, otros
de |as participantes en este proyec-
to, liderado por el Instituio Belga
de Aeronomia Espacial (BIRA) ¥
dotado con mis de un millén de
euros de presupuesto,

"Nuestro empefio ¢3 proponer
soluciones para proteger ba mane-
ria orginica e inorginica, Se trata
de entender ko que pasa, para mejo-
rar ln durabilidad de materiales
coma los de bos paneles solares ¥
hacerlos mdis eficlentes para gene-
rar enengia a raves de oz, a la vez
que resultan resistentes a la radia-
chin”, explicd el clentifico.

Unax pesistencia tambidn muy meoe-
sarin parn los recubrimientos de las
acronaves cspaciales o de los edifi-
chis que eveniualmente lleguen a
levantarse en la Luna con vocacidn
de durabilidad, si bien ¢ programa
Horizon 2020 sc enfoca on estudiar
el impacto de la radiacion en nives

que orbitan cerca de la Tierm,

La influencia del dafio por radia-
cidn durante un hipotétioo viaje a
Marte ¥ determinar bos lugares de
menor exposicidn a ella para que
un vehiculo espacial pueda posar-
se en ¢l plangta rojo son otros de
los campos de estudio de esta ini-
clativa que, debldo a la dificuliad
de los experimentos en el espacio,
se lleva a cabo mediante “métodos
tedricos y simulaclones compuia-
cionales™.

“Setrata de simulaciones basadas
e la fisica cudintica, utilizando leyes
Tundamentales que nos dicen odmo
se comporta cualquier conjunto de
particulas elementales”, concretn
Artacho, quien precisa que estos
simulacros pueden durar meses.

Es una especie de “realidad vir-
mal” que se entlende mejor sl se
phensa en un “videojuego™ en el que

Algunas conclusiones
podrian mejorar los satélites,
cada vez mas protagonistas
en las comunicaciones
diarias de la humanidad

Business Connection
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“s¢ puede ver algo que esti pasan-
do en una pantalla pero que no
sucede en ba realldad”, decalla,

El investigador aclara que un buen
gjemplo del valor de las simulacio-
nes €8 ¢l “gran control” sobre los
datos que s tene en las misiones
espaciales. como la que reciente-
minte permitih a una sonda “pterri-
EAF UM MOMeNto en un astenodde”
[T LTI TN ITESTrs,

“El comtrod que s¢ tiene s brutal
—agrega- ¥ es porgue tdo ha sido
predefinido basindose en las leyes de
la fisica que ya CONOCEMNOR, qUE 500
universales ¥ que sirven para saber
que e comportanmiento de algova a
ser ¢l mismo, aundgue esiés on un sitio
en el que no hayas estado nunca”,

CONOCIMIENTO INTERDISCIPLIMAR A
pesar de que su proyecto esté enfio-
cado al espacio, el experto aclara
que estas investigaciones también
se puede utilizar en “otros muchos
contextos” coma la medicina, pues
la formma en la que la radiscion afec-
ta a los humanos a veces se tredu-
o en clinceres ¥ los hallazgos que
3¢ logren podrian ser dtiles tam-
bién para los hospitales,

Otras conclusiones obtenidas
podrian valer en cambio para
mejorar log satélines. cada vez mis
proftagonistas en las comunicacio-
nes diarias de la humanidad, asi
oomo para desempefios meteon-
lagicos y medioambientales.

“Es curioso que ka gente pregun-
te para qué se estudian cuestiones
del espacio mientras hay tantos
problemas en nuestro planeta,
cuando, de hecho, mucha de la
investigacion que se estd lleandao
a cibo en este ambito solucionari
muchos problemas en la Therra™,
concluye Artacho. »

Diario de
Noticias
01/11/2020
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El ano del
salto para

Nanogune

___*Elcentrodeinvestizacion
donostiarra’haconsolidado este
ejerciciostevolticion'dela
fronteradelconocimientoala
transferenciatecnologica

espués de todo lo gue ha
oo, quizis suene x-
trano escuchario, pero ¢l
afio 2020 <ha sido especialmen-
te bueno= para CIC Nanogane.
Esoes al menos lo gue asegura
José Maria Pitarke, que dirige el
ceniro de investigaciin de nano-
ciencia desde su nacimiento, e
30 de eaem de 200, En sus casi
dooe afos de existencia, 1ns ins-
talaciones ubicadas en San Se-
bastidn han recorride un largo
camino que en este dltimo ejer-
cicio ha desembocade en un zal-
1o cunlitative, o que marca o paso
de la frontera del conocimienio
a la translerencia lecnobigica.
Un afio después de suaperiu-
ra, en Nanogune trabajaban 61

60 personas, de las que la mitad
i permanee: ¢n e centr, Ade-
mis, otras treinta han salido en
busea de ofros destinos. Es asi,
con un intercambio continue,
comi 8¢ manthene sin demasia-
dios cambics La cifra del centenar
de investigadores,

=Los investigadores principa-
s, que son doee, se mantienen,
pero hay mucha rotacion de gen-
te. Eso permite que o centro sea
stempre jovens, explica Pitarke.
Qulenes abandonan Nanogune
lo hacen para integrarse en oiros
centros de investigacion, en uni-

LAS FRASES

personas de 15 paises, de las que
A4 eran investigadores repartl-
dos en cinco equipos. En la ac-
tunlidad, In plantilla estd com-
puesta por 117 profesionales y
diez grupos de iwestigacién, una
cantidad que ha sido buscada por
&l propio centro, « Nuestro obyje-
tive ha sido slempre contar con
un centenar de persenas, que es
un tamaio manejables, explica
Pitarke.

El flujo ¢ constante. «Siempre
anda entrando y sabiendo gentes,
afirma el director de Nanogune,

José Maria Pitarke
Director chie M o L
«Exportamos gente a todo
el mundo, pero mas que
e50, también importamos.
Y muchos se quieren
quedar aguis

«Se ha generado

versidades o on empresas, <Ex-
portamcs gente o odo ol munda,
pero mas que eso, lambién im-
portarmos. Traemos a muchos in-
vestigadores y muchos se quie-
ren quedar en el Pals Vasco, pa-
rece que les gusta estos, dice el
director de Nanogune,

Este e5 ¢l caldo de cultive que
le ha permitide al centro de in-
vestigacion donostiara tener vi-
sibilidad internacional y haber
aseendido un peldafio mds en una
evolucidn gue resume Pltarke,
=Lz primeros afios de andadu-
ra estuvimos contrados en la
puesta en marcha de un centro
de investigacion de excelencia,
En la medida en la que hemos lo-
grado consolidar esa masa criti-
ca, hemos podido reforzar la
transferencia de tecnologla, Es
algo que ya haciamos, pero los
ltimos dos afos, con la incorpo-
raciin de la responsable de trans-
ferencia de tecnologia Ainara Gar-
cia, hemes dado un salto cualita-
v Mo soly somos buenos en ge-
neraclén de conccimiento sino
también en transferancine.,

En dos afics, Manogune ha do-
blado el nimeno de clientes, en-
tre los que se hallan empresas
como [ntel, Thermo Ficher, Atto-
cube, BASF, Regineering, Fagor.

Business Connection
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Jorudk Maria Pitake, director de Nanogune, ame su sede en Donostia,

sudama. Este ejercicio ha alcan-
zado un volumen de [eiurackin
privada préximo al millldn de eu-
ros. «Bupone mas de un 10% de
nuesiros I.ngnm,ln que para
nosotros es un bogros, subraya.
Parece ser que la investigaciin
o qpue e5 un buen pegocio. «Lo es
en muchos sentidoss, ratifica el
responsable do Nanogune. Bs ne-
gocio la transferencia a empre-
sas de base tecnoldgica y =l
atraccion de fondos de conveca-
torias compelitivas que generan
aqui actividad y emplecs. Tam-

In the Media

«la investigaciin es parte de una
sociedad svanzada y sin ella no
hay futuros. Ademis, afiade, «se
EEnEra un ecokistema atractivo
que nos da visibilidad interna-
cional y atrae a proyecios inno-
vadoress,

Atraccitn de talentos

Gracing @ eshe oCosishema, que 50
centra en San Sehastidn ¥ se ex-
tiende a atras localidades, Gi-
puzkoa se esti convirtiendo en
un fooo de atracein de talentos.
Es un méritoen el que teme mu-



yectos de centros ¥ empresas.
quie hay en el territorio, Y, sohre
todo, la <atmdsfera colaborativa
en Euskadie. «sLa aportacion de
un s0do centro puede Ser peque-
i, pero S £ odos remamos
en la misma direccidns, opina P
tarke, Una muestra de ello son
los recientes [ichajes en la
UPV/EHU de los premios Nobel
Albert Fert ¥ George Smdadl. =51
o hubiera habido esta armdsie
1 o estarian aguis, asegura.
Lm ejemnplo dee b atraceiin gue
genera Donostia es la visita que

Manogurse cuenta en la actualidad con una veintena de patentes.

nogune. =Yinieron unos ameri-
canos de Berkeley que buscan
abrir una linea de negocio en Eu-
ropa ¥ una de las posibles ubica-
ciones es esta, 5e lueron encan-
tados=, Quizd no se decidan por
San Sebastian, pero el hecho de
que s¢ hayan interesado por la
ciudad ya indica que no es una
desconocida en ¢l campo de Ia
iovestigacion.

Un ejempla de ella es 1a eola-
borackin de Nanogune con Intel.
aNos ha contralado para que lle-
vermnos una determinada linea de

no fisico de la mecinica coanti-
ca, Hlos necesitaban grupos de
investigacion que fuesen capa-
ces de explorar la ulilidad de cier-
tos materiales para hacer dispo-
sitivos de memoria ¥ vinieron a
buscarnos porgque [eNemos per-
sonas que estin en la frontera del
conecimiento ¢n esta drea. Que-
rian estar con los mejores del
Eundo &0 esle campo ¥ conacta-
rom can Félix Casanova, uno de
nuestros investigadores loerbas-
ques,

Manogune cuenta en la actoa-

El centro S esLi comvirtienda en un foco de atraccidn de talentos.

CIFRAS

n7

de 26 paises compo-
nen la plantilla de CIC Nano-
gune.

1

milldn de euros de facluracion
privada ha alcanzado este afio
el ceniro,

Business Connection
In the Media

campo de la medicing ¥y salud,
dplica, maleriales avanzados,
magnetismo ¥ electranica. Once
de ellas las tiene licenciadas a
empresas regionales @ interna-
clonales. coma Neaspec y Blu-
sense. gue vende equipos para
deteceidn de anticuerpos Covid
cuya tecnologia ha sido creada
por el centro donostiarra. «Tam-
béén hemos desarrollado tecno-
logia mo invasiva para ver el ni-
wel de oxigeno en los reclén na-
cidos y prevenir asi la hipoxia de
los neonatoes. Es una colabora-
cidn con Hiodonostia ¥ estamos
negociands la patente para que
alpaien la explote. Se trta de una
recnologia muy competitivis, ex-
plica Pitarke.

Durante sus primeros aftos de
existencia, Manogune se volod on
la creacion de nuevas empresas
comn las que compartia edificio.
La primera fue Graphenea. que
nachd en D010 para producir gra-
feno, Esta compania, que ya ha
cortado AMAFTas con s4 mentor,
tiene su sede en Miramon y ha
alcanzado una cucta mundial de
mercado del 30%. Despuds, le-
garon Simune, que ¥a ha comen-
zadlo & dar beneficios, Ciech-nano,
Evolgens, Prospero Blosciences
v Biotech Foods, en la que tam-

El Diario Vasco
27/12/2020
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CIC Nanogunek urteak daramatza electrospinning edo
elektroirute bidez nanohariak eta ehun zatiak egiten,
biomedikuntzan erabiltzeko, batez ere. Orain, AEGrekin bat
egin du, modarako ehun berriak sortzeko, material
birziklatuak eta biodegradagarriak erabiliz.

Ehungintza
mikroskopikoa

Ide  batetik,

polimera di

solbatu  edo

urtu beat, bilte-

i xiki batetik

arratz baten
muturreraing. Beste akde batetik,
materiaka biltzeko gerura bat eco
i bat. Eta bataren cta bestea-
renartean, entsio garaiko ko
rromten. Onclorioo: eremuebekir
koak indar elekirocstatiko hat
sortzen du, indar horrek: tira cgi
ten chu orratzaren mturmekoms
terkal lkddotik, ikidoa hnzatu egl-
ten da eta zuntz fin-fina bihuriu,
Armiarmek sarcaeraikitzekocra
biltzen duten hariaren modukoa.
Mikroetananohariak dira, eta.el
karren gainean ¢ta ondoan meta
o, chiun it urako genoea bat osa-
tzen dute. Electrospinning tekni
ka da, Elektroiruten edo elekiro
haritzea. Gorpetan cta txabilan
egin ohi zen prozesuaren =G+ B
bertsion, lnborategikos.

Aspalditik czagutzen ctacrabil-
ten da clectrespinminga, Genoeta
erabilera gehiago ditw, ordea, CIC
Nanogune Ikerketa zentroan ur-
teak daramatzate clektroimtea
erabiltzen, Zuntzak sortzeko ma
kina propioagaratu dute cta saldu
cgiiten dute: Novaspider,

Orain CIC Nanogunek eta Do
nostiako ARG Berrikuntza Profe-
sionalen Eskolak bat egin dute,
elektroiratiz et hin dimentsio
ko inprimatzea baliatue, chunbe-
rriak sortzcko, material birzikla-
Tuekin eta biodegracagarrickin,

ABEGH batez ere hinadimenisio
ko inprimatzea erabiltzen zuten
ehun berriak sortzeko, Material
birziklatuckin cta biodegradaga-
mrickinchunak sortzeko metodo
ak hilateen aritudira, eta hirudi
mentskoko inprimatzean ofnare-
tutakesteknika bat lortu dute.

Manchariz osatutalkoo egitura, - 1200 ra

« Ehun testurako materialak
lortzcko. oihal itxura izateko,
mugaraeramaten suten inprima
gadluekin jarritako material ger-
za=, zehaziudo Javier Latasak.
Ingeniari elekirikoa, prodekiu ho
neneta Novaspiderren arduradu
nada Nanogunen,

wGuk, ondea, hiradimentsioko
inprimatzea elekiroirutearekin
konbinatzen dugue, azaldo da
Latasak Nanogunerenckarpena,
« Horrekin inun gabekomanoehu-
nen eta mikrochunen geruzak
lortzen ditugus,

wHasualitateas

= Rasualitatez= sortu zen elka
rrekin bin egiteko aukera. Nano
guncko Transferentzia Teknolo-
gikorako Departamentua AEGre
kin harremanetan jarri 2en, ¢la
AEGEko ordezkarick azaldu meten
zer-nolako lana egiten ar ziren
moda mndurako-chun berriak
sonzeko, hine dimentsioko inpri-
maggaihuen bidies.

Manogunekoe inditu sEzaien
ikerketa lldo horrek harremana
fzan pezakeela Nanogunen elec
respinningarekin eta nanoharie
Kinegiten ard ziren lananckin. Do-
nistiako Sustapenaren bonu ek

nologikoak Baliatu zineren elka-
rrekin lan egiteko. Donostiako
Uidalaren garapen ekonomikor

ko sozictatea da Donostiako Sus-
tapena. Bonu teknologiko deitu-
takoen bidez hiriko enprese din
lagunizak ematen dizkiee
probekin ieknologikoak garatu
ahal izateko - produkinak edo
zerbitzuak -, zentro leknologiko
ckin elkarlancan, zentroen cza-
gutza eta eskanmenitua baliane,

Nanogunen eskarmeniua dute
clectrospinningaren edoclekirol
rutcaren crabileran, Ex dute
chungintzarako erabili tan, bes
te scktore batzuctarako balzik:
bioteknologiarako eta encrgiara
ko batez ere, Orain ehungintzan
hurhilzen ar dira.

ABEGen terellatato polictileno:
ko (PET) botilen hondakinekin
lan egiten dute. Xchagadlu batean
ixikitu cgiten dituete, plastikoeko
i ixikiak, pelietak, bortuarte,
Material hori erabilizen dute gero
hirdimentsioko inprimagailuan
chunak sortzeko,

Nanogunen, ordea, elekinoln-
tea egiteko, plastikozati horick I
Kicho bihnertu bedar dir, bai disal
batzalle batean disolbatuta, hal
kartutxo batean urtuta (fusio

In the Media

Ehunsgailu tradizionad bat.

clektrodrutea, melt electrospin-
ning). Elektroirutearen bidez
plastikozke nanchariak lorzen
dira.

Giza fle batek 17-161 mikromse
tror arteko diametron Baten du,

JavierLatasa
CIC Narogunekn ngeniania

Elektroirutearen hidez lortmako-
harictan diametroa ezbendina da,
erabiltzen den teknikaren arabe
ra: plastiko disolbane erabilizen
baldin bada, harlen diametroa
2000500 nanometro ingur iz



tem da: plastiko urtua erablliz
gero, ordea, 10-20 mikrometro
ko, giza flerik finenen pareko,
Milimetro baten milarena da
mikrometroa: milioirena. berriz,
nancmetro. Fusio elekiroirte
erabiltzen ari dira projekiuan,
plastiko urtua baliatzen duen
tekmika.

Ehun zatiak, ez haria
Ehun zatiak lortzen dituezie, Ex
haria iruna. «Ez dugu haria -
tem eta hodictan jasotzen, gero
hari hechi horekin chunak egite
kove, argitu du Latasak, Proick-
tuaren hasicrako helburuetako
bat bazen harilak sortzea, baina
oraingozezdute bide horretansa-
kondu. «Oraingoz, cz gara gal
hari horiek manipuliatzekos,

Mintz haten moduko zatiak
lortzen dituzte. baina, aztertuz
gero. nandhariz edo mikrohariz
ceantutadandel ikustenda, «Hari
horick ausaz fartzen dira=, Lata-
saren arabera, « Hariak modu or
denatuan ere jar daitezke, patrod
Jakin batzuecl farraituta, hirnukiak
o laukituak. baina projickiu ho
netan modualeatorioanegiten ari
Eara=.

Lehen urratsa egiten ari dira
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oraindik: lortutako miniz zatien
tostura material naturalen antee-
ko izatea, Horretarako, harien
tracrarckin, diametroarckin eta
marfologiarekin jokatzen dute,
ela sortutako 2untzen egilurare:

kin, sendotasunarekin, arintasu

narckin, porositatearckin... Pen-
tsatuta dute bigarren urratsa:
«fati horiei propictate magneti

koak cta elekirikoak gehitzen
safatmeas,

Laborategiko lana egiten ari
dira. Gauza bat da laborategian
chun edo aihal itxura izan deza
keten mintzak edo geruzak lor
tzca, cta beste bat, horlen ckokz-
pena handitzes eta jJantziak sortu
ahal izatea. Hala ere, Latasaren
csanctan, laborategiko craltzak
gehitzea eta ckolzpen procesoae
ara erarmatea posible da, eta gaar
egun egiten da zenbalt makine-
Kkin.

Elektroirutea ¢z baita berria,
eta haren bidez lortzen diren
muntz zatien erabilgarritasuna cre
osozabalka baita, Irngasteko gaita
sun handia duten materialak sor-
toeko, csaterako: =Partikula oso
ixikiak harrapatzeko gad dira, mi
kra bat baino txikiagoak, binsak,
adibidez. Horregatik, nanozun-

tzak erahilizen dituzte gehien m-
gazten duten maskaretan, cta
normabzan elekiroirutearen bi
dez kortzen dira nanoeuntzak:.

Elektroirutean erabiltzen di
ren materialen arabera, mintzek
propietate batzuk edo beste ba
tzuk izatea lortzen da. «<Gaine-
ra=, gehitudu Latasak, =azken
emaiiza aldatu nahi dencan, az
ken materialaren propéetatcak al-
datu nahi direnean, funtzionali
mtuegindaitezke, osagarriak edo
nanopartikulak gehituz: . Horme-
la. eroankortasuna alda dakioke,
ura erakartzen duena bihurtu,
ura hartzen ez ducna, biodegra-
dgrarritasuna kontrolatu,.. «<MMa
terialari funtzicak eman dakiz
Kioki.

Elektrolrteanckin lomota, Novas-
pider probekitua dute Nanogunen,
duela hiru urtetik. Elektroirutea
eta hina dimentsioko iInprimatze-
ak konbinatzen dituzten maki

nik ckoirten eta saltzen dituzte,
Hiru dimentsioko inprimagai-
Tuak dira, baina fusio cta disoluzio
biderkoelektroirnstenegiten dute,
Teknologia bakoltzaren bidez
ezaugar ceberdinetako caiturak

lortzen dira. Fusioelektroirutean,
plastiko urtwarekin, csaterako,
ordenagailu batean egiturak di
sefnatu eta inprimagadluaren bi-
dez nanchariz osatutako hino di-
menisioko cgiturak egin ditzake
1€, BETUEZ SETUE.

Aurten bost makina saldu di-
tuzte eta hurrengo urtean hama
wepl saltzea espero dute, Biome
dikuntzan crabilizeko salizen di-
tuzte batez ere: «Zuntzen
ingeniaricearako akkamioak crai
kitzeko. Zuntz biologikoen bir-
sorkuntza ¢ta hazkuntza custen
duten egiuarak egitekos, Egitura
horick biobateragarriak cta bio-
xurgagarriak izan daitezke, ¢ta
hezurren, giharren edo neurona
zuntzen hazkuniza lagundu cta
bultzatu dezakete.

Aplikazio errealen eta balizko
aplikazinen zerrenda oso zabala
dla: biosentsoreak egitelo, gorpu
trean botiken dosiak modu kon
trolatuan askatzeko, energlan
(baterictako katalizatzaile gisa),
chungintzan, janariak biltzeko
{mikrohloc] aurre cgiteko cta ofl-
kagaien iraupena huateekol, ira
gazkiak egiteko,.. Bide batzuk
urratzen arl dira, beste batzuk
urrataeko daude oraindik.

Business Connection
In the Media

Berria
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The role of science and technology in society has never been
so important as it is today. Science and technology are direct-
ly related to social and economic development. This is why it
is so important for individuals to be able to understand and
value the key role that scientific development plays in our
society.

Nanotechnology is not the future. It is the present already.
Nevertheless, a large majority of our society does not really
understand yet what it is. NanoGUNE aims at spreading a
scientific culture, in order to inspire a critical society capable
of building a future in a sustainable and intelligent manner.

At nanoGUNE, we are convinced that achieving great scien-
tific and technological advances is not enough: we are com-
mitted to disseminating truthful information in a responsible
and understandable way. To achieve this goal, we organize
visits for educational centers and offer young people the pos-
sibility to see more closely our nanoscience research; we also
offer summer internships to undergraduates and the supervi-
sion of bachelor and master theses.

The dissemination of scientific culture contributes to building
a more educated and critical society; indeed, a society that is
scientifically cultured is always a richer society. This is the
reason why we are particularly active in the promotion of the
dissemination of a scientific culture.
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We have been actively participating in a Science Fair (Zientzia
Azoka) organized by Elhuyar. The purpose of this fair is to
awaken scientific and technological vocations among young
people in order to disseminate science and promote the
scientific culture of our society. A collaboration agreement
with Elhuyar has been signed.

NanoGUNE, together with the Donostia International Physics
Center and the Materials Physics Center, has been collabo-
rating in the Science VWeek organized every November by the
University of the Basque Country through a nanoscience and
materials-science exhibition.

NanoGUNE participates in the VWeek of Innovation, Donostia
weekINN, organized by Fomento of San Sebastian. This event
offers a complete program of activities around the innovation
strategy that takes place in the city.




In order to achieve full and equal access and participation of
women in science, the United Nations General Assembly
decided in 2016 to proclaim February 11 as the International
Day of Women and Girls in Science.

In the period 2019-2020, we have been celebrating this day
together with other centers in San Sebastian, with the aim of
bringing visibility to the activity of women that are doing
scientific research, thereby breaking the archetypical mascu-
line roles usually attributed to science and technology and
encouraging scientific career choices among girls and
teenagers.

In an unprecedented collaboration, in 2020 nine centers
(nanoGUNIE, the Materials Physics Center, biomaGUNE, the
Donostia International Physics Center, Biodonostia, Tecnum,
Ceit, Polymat, and Elhuyar) joined forces to present a full-week
program aimed at teenagers, school kids, elder women (above
55), the scientific community, and citizens in general.

Our initiative "Emakumeak Zientzian" was recognized with
the STEAM Euskadi Seal of the Basque Government for the
promotion of STEAM education in the Basque Country. The
Committee was composed of representatives from the
Department of Education of the Basque Government, the
Research Center for Scientific and Mathematical Education
(CRECIM) of the Autonomous University of Barcelona, and
the Basque Innovation Agency Innobasque.
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In the period 2019-2020, 30 undergraduate students have
joined nanoGUNE'’s summer-internship program and/or have
done their bachelor thesis under the supervision of our
researchers.

In the period 2019-2020, 59 undergraduate and master stu-
dents have joined nanoGUNE’s Winter School. The event is
primarily aimed at undergraduate and master students of
physics, chemistry, biology, and engineering. The School in-
cludes a combination of academic lectures, soft-skills training
sessions, and hands-on lab practices.




Following our open-doors policy, we run a program for high-
school and university students to visit our facilities, thus
offering them the opportunity to have a closer look at nano-
science research. More than 90 students have visited nano-
GUNE during the 2019-2020 period.

NanoGUNE collaborates with the Master in Nanoscience
and the Master in New Materials of the University of the
Basque Country (UPV/EHU), and we give master students
the opportunity to join our research groups in order to do
their master thesis under the supervision of one of our prin-
cipal investigators.

PhD-thesis projects are offered to physics, chemistry, biology,
engineering, and materials-science graduates. We closely col-
laborate, in particular, with the PhD program “Physics of
Nanosctructures and Advanced Materials (PNAM)” offered
by the UPV/EHU. Currently, we have 36 ongoing PhD theses
at nanoGUNE and we are cosupervising the thesis of another
5 PhD students that are enrolled at other research centers or
universities in the Basque Country.
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Organization

NanoGUNE is a non-profit making Association promoted by the
Basque Government in 2006 and officially inaugurated in 2009.

The Governing Board, currently composed by all partners, is
the final responsible for the overall management of the Center.

An International Advisory Committee, composed of interna-
tionally renowned researchers and professionals, advises on
the orientation that should be given to the Center.

Regarding the management of the Center, the period 2019-
2020 has been particularly fruitful. Thanks to the effort of the
administration&services team, the following achievements
have been reached:

u The Innovation Management System, which had been cer-
tified in 2017 according to the standard UNE 166002:2014,
was externally audited successfully in 2019 and 2020. This
standard aims to guide organizations in the development,
implementation, and maintenance of a framework for
systematic innovation management practices, integrating
them within a R&D and innovation management system.
The person responsible for the Innovation Management
System is the Finance Director.

mIn 2019, nanoGUNE was granted by the European
Commission the ‘HR Excellence in Research’ award, which
gives public recognition to research institutions that have
made progress in aligning their human-resources policies
with the principles of the so-called European Charter&Code
for Researchers. A team composed of various representa-
tives of the Center is responsible for the follow-up and mon-
itoring of the implementation, until November 2021, of an
action plan to be reviewed by the European Commission.

mIn 2019, nanoGUNE's Governing Board approved a
Criminal Risk Prevention Program. The main objective
of this Program is to promote a corporate culture of
compliance (Corporate Compliance), aiming to achieve
a responsible management of the activities that are being
undertaken at nanoGUNE and promoting a culture of
integrity, honesty, transparency, and respect for ethical
standards and rules. NanoGUNE declares an absolute

Organization and Funding

rejection of any irregular behavior in the development of
its activities, mainly those conducts that by their nature
may constitute a potential crime, whose prevention is the
Program's primary objective. The Finance Director is the
Compliance Officer and the compliance program is super-
vised by a team composed of various representatives of
the Center.

m A Gender Equality Plan was approved in 2019. The Plan
is structured around five main key areas and 10 strategic
objectives, and it includes an action plan with a total of
39 actions to be developed in the period 2019-2022. The
implementation of the Plan is led by the Outreach Manager
and the Director, in close collaboration with the Gender
Equality Committee.

On 11 March 2020, the World Health Organization declared
the emergency situation caused by the epidemic outbreak of
COVID-19 as a pandemic. For the management of the health
crisis caused by this pandemic, on 14 March 2020 the Spanish
Government declared a state of alarm that would be extend-
ed until 20 June 2020. At nanoGUNE, a contingency plan
was adopted in order to provide advice and support in the
actions to be carried out to eliminate, reduce, and control
the risk of exposure to COVID-19. The following measures
were adopted during the state of alarm and the subsequent
phases of deconfinement:

u Preventive hygiene measures such as the use of face masks,
hydroalcoholic gel dispensers, and body-temperature
screening terminals were put in place.

m Organizational measures related to physical distancing and
the gathering of people were announced. Social-distancing
screens were installed between contiguous desks.

m Telework was recommended.

m Seminars and language classes have been held online.

m Limitations in the capacity of laboratories were established.

Experimental onsite research work was only interrupted
from March 30th to April 9th, as all non-essential activity
was ordered to be shut down in Spain during that period of
time. Most research projects have been executed as originally
planned.



In the period 2019-2020, we have been able to attract a con-
siderably large amount of public funding from the Regional
Government of Gipuzkoa, the Basque Government, the
Spanish Government, and the European Commission, and
our private funding has increased considerably. We have
also benefited from the support we have received from the
Basque Science Foundation (lkerbasque) through its program
to attract talented researchers from all over the world. The
overall funding (both public and private) that we have re-
ceived has allowed us to comply with our mission to carry
out world-class nanoscience research for the competitive
growth of the Basque Country.
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Organization and Funding

Personnel (on 31 December)
Full-Time Equivalent (FTE)

R&D exploitation income
(in thousand EUR)

% of non-competitive public funding
from the Basque Government

% of competitive public funding from
the Regional Government of Gipuzkoa

% of competitive public funding from
the Basque Government

% of competitive public funding from
the Spanish Government

% of competitive public funding from
the European Commission

% of private funding

_l’/l

_,rl——

\ 2019 \ 2020
\ 109 \ 118
\ 106 \ 106
7389 | 7292
38 | 29
2 | 2
19 | 2
15 | 16
15 | 19
\ 1 \ 3
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Chair Construcciones y Auxiliar de Ferrocarriles, S.A. (CAF)
Javier Martinez-Ojinaga (since 13/02/2019) w

Vice-chair Gipuzkoa Regional Council Gipurkoako

. ~ . Foru Aldundia

Jabier Larrafiaga (since 01/12/2020)

Secretary-Treasurer Donostia International Physics Center (DIPC) )' )(
Ricardo Diez-Muifio (since 13/02/2019) I

Board members University of the Basque Country (UPV/EHU) 3
Fernando Tapia (Since 03/09/2019) Universidad  Euskal Herriko
Ikor Sistemas Electrénicos, S.L. (Ikor) - o
Aitor Larruskain (since 03/06/2020) IKO B China°
Petroéleos del Norte, S.A. (Petronor) m
Elias Unzueta Petronor

Guest members, Department of Economic Development,

on behalf of the Sustainability, and Environment

Basque Alberto Fernandez (since 02/10/2019) TEY

Government o
Department of Education
Adolfo Morais

Former members Pedro Miguel Echenique (until 12/02/2019), Chair, DIPC

in the period
2019-2020

Josu Imaz (until 12/02/2019), Board member, CAF

Arturo Muga (until 02/09/2019), Board member, UPV/EHU

Ainhoa Aizpuru (until 10/09/2019), Board member, Gipuzkoa Regional Council

Jon Sierra (until 29/11/2019), Board member, lkor

Jose Miguel Erdozain (until 31/12/2019), Secretary-Treasurer, IK4 Research Alliance

Mikel Alava (from 30/11/2019 until 06/04/2020), Board member, lkor

Carmen Urizar (from o7/04/2020 until 02/06/2020), Board member, lkor

Joseba Ifaki San Sebastian (until 16/07/2020), Vice-chair;, Tecnalia Technology Corporation
Imanol Lasa (from 11/09/2019 until 30/11/2020), Board member, Gipuzkoa Regional Council
losu Madariaga (until 01/10/2019), Guest member, on behalf of the Basque Government,
Department of Economic Development and Infrastructure
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Graphene Flagship ‘ 2 SlEliES ‘ G

H2020 Coordination and Support Actions ‘ 3 SIS ‘ &

H2020 FET Open ‘ 3 Ikerbasque Fellows ‘ 2

H2020 Research and Innovation Actions ‘ 1 IS GEH ‘ L

Marie Sklodowska-Curie Actions Pre-doctoral Grants ‘ “

(CIG, ITN, European and Global Fellowships) | 14

M-ERA.NET ‘ 1
Gipuzkoa Fellows ‘ 5
Infrastructure ‘ 2
Research Projects ‘ 2

Europa Excellence ‘ 1

Excelencia ‘ 1

Explora ‘ 1

FPI Pre-doctoral Grants ‘ 14

FPU Pre-doctoral Grants ‘ 1

Infrastructure ‘ 1

Juan de la Cierva Incorporation ‘ 3

Maria de Maeztu ‘ 1

Research Networks ‘ 1

Retos ‘ 17

Retos Collaboration ‘ 1
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International

Adyvisory
Committee

The International Advisory Committee gives
advice on the orientation to be given to the Center

Prof. Sir John Pendry
Chair
Imperial College, London (UK)

Prof. Anne Dell

Imperial College, London (UK)

Prof. Marileen Dogterom
Delft University of Technology, Delft (Netherlands)

Prof. Jean-Marie Lehn
Chemistry Nobel Laureate, 1987
Strasbourg University, Strasbourg (France)

Dr. José A. Maiz
Intel Fellow, Oregon (USA)

Prof. Emilio Méndez
Brookhaven National Laboratory, New York (USA)

Prof. Sir John Pethica
CRANN, Dublin (Ireland)
University of Oxford (UK)

Organization and Funding
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