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&« The 59(_'/'91' Of Gett/ng Ahead /5 Gezl-lf-/ng SZ‘afZ"EO')) The present report summarizes, in some representative numbers,

the SCENTIFIC ACTIVITY OF BCMATERIALS DURING 2018. Numbers

Mark Twain, 1835-1910 associated to specific parameters that identify BCMaterials as a
centre of excellence. In all our areas of activity, from published

i ¢ papers to outreach, from contributions to the formation of the

. g i new generation of researchers to obtaining external funding to

«Be a voice not an eChO» ' - ‘ ; support our activity, those numbers reveal A CENTRE THAT
Anonymous : i : o ACCOMPLISH WITH ITS ROLE as a driving force.for thg gengration of
5 knowledge and technology transfer, committed with science and

innovation, as a true motor of social and economic development.

But numbers are.... numbers.... easy to set as goals... more or less
difficult to achieve... The annual report you are reading represents
much more than that. As it was quoted:

«NUMBERS HAVE LIFE,
THEY 'RE NOT JUST SYMBOLS ON PAPER»

The year 2018 began with THE IMPORTANT DUTY TO TRANSFORM

\ ’ BCMATERIALS in order to reach higher levels of excellence.

s 3 Important decision with respect to the present and the future of

‘.‘P - the centre, its structure and dynamic have been taken and are

Parke being implemented to consolidate BCMaterials as global player

CUSKADIKO BIZKNA : . v and a reference centre in the area of multifunctional materials.
EESTOARKE -

{OGIKOAK L .

- Thus, the present report summarizes much more that numbers: IT

REPRESENTS THE ILLUSION AND THE EFFORT, THE SOLIDARITY AND
COMPROMISE, THE DETERMINATION AND WwiLL of the BCMaterials
members, nearly half also ascribed to the UPV/EHU, to reach the

Eral'kina highest levels of excellence in a great working atmosphere. It
represents the compromise from lkerbasque and UPV/EHU to
ey EdlﬁClO support us to reach our goals. And it also represents the solidarity

nd trust from our national and international partners.
PLATAFORMA TEKNOLOGIKOA and trust from our national and international partners

PLATAFORMA TECNOLOGICA

Marting Casiano

THANKS YOU ALL for believing, inspiring and supporting BCM!
Senentxu Lanceros-Mendez

|lkerbasque Professor
Scientific Director
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People

Stoff
Researchers

The true soul of research are researchers.
Their commitment and dedication to
excellence science allowed BCMaterials to
achieve its goals. They allowed, with the
generation of new ideas, strateqgy and hard
work, to become true the generation of
knowledge and technology, the

development of “materials for a better life”.

33
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The mission of BCMaterials is to contribute to the Basque System for

Science and Technology to generate excellence science in the area of
e 0 p e advanced and multifunctional materials. This could not be achieved

without our associated partners from the UPV/EHU that kindly share

" their expertise, infrastructures and continuously support for high level
ASSOC' atEd research. Associated researchers and the partnership with the UPV/EHU
are at the core and one of the most important driving forces of
Researchers BCMaterials.

O
Ikerbasque
2 9 -
UPV/EHU
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People

Visitors

Everybody can feel at home at BCMaterials!
Our facilities are open to support our national
and international colleagues to achieve their
goals... and are also welcome to come and
contribute to achieve ours! Colleagues will be
always welcome to work with us in our great
facilities. BCMaterials has no walls and no
boundaries for great science!

Senior

Research
Fellows

Research
Students
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Research

Lines & Areas

Advanced
Manufacturing

& «‘ _
Technologies ; Within the Research Areas,

o one or more of these Research
y Lines work together in order
el Ve to give answer to specific
technological and society
challenges.

Biomedicine

The Research Lines are
focused on the in-depth
investigation and development
of specific Advanced and
Multifunctional Materials.

4””3:7
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Nanostructured materials

R e S e a r c h Nanostructures are being developed in order to

take advantage on their specific tailored
Li n es & Areas properties and to make use of them in the
, development of multiresponsive composites.

A Magnetic nanoparticles produced by bacteria are
being investigated, together with novel
magnetic, plasmonic and photocatalytic
nanoparticles, among others. Further, novel
porous materials, basically MOFS and Zeolites
are being investigated based on their tuneability
and outstanding intrinsic properties.

Active and smart materials

They are at the core of the on-
going rapid technological
development. Shape memory,
magnetocaloric and elastocaloric
materials, piezoelectric,
magnetoelectric, and self-healing
materials as well as multifunctional
hydrogels are being developed. A
deep understating on the structural
and molecular modifications
behind the active responses allows
tailoring materials responses.

Advanced functional materials

This research line concerns mainly the
implementation through deep fundamental
understanding of functional materials for
advanced technological needs. Functional
materials are of critical importance in
materials for energy such as electro- and
magnetocaloric materials, for energy storage
and for solar harvesting functions. In this
regard, BCMaterials covers the synthesis,
development and scale-up of a wide range
of materials for fuel cells and batteries,
photovoltaic materials, permanent magnets,
sensors and biosensors.

BCMaterials 2018 Annual Report 9



Functional surfaces and

Resea rCh coatings

Li n es & AreaS To provide surfaces with additional
functionalities beyond the

: traditional decorative or protective

ones is @ key issue in science and

technology. In particular, surface

properties present relevant and
specific scientific challenges that
must be understood in depth prior
to their implementation in devices.
Paving the way towards a
systematic functionalization of
surfaces of active materials, via
patterning and/or chemical
modification techniques, will lead
to obtaining specific and tailored
magnetic, optical and mechanical
responses in these materials upon
the application of the pertinent
stimulus. In this context,
BCMaterials is working on the
investigation of patterned surfaces
and films and well as on the
functional surface modification
following a wide variety of
methods, including chemical and
physical deposition and printing
techniques, among others.

Micro and nano-devices

The multifunctional materials,
nanostructures and surfaces being
developed, allow the implementation in
functional prototypes demonstrating the
suitability of the materials for advanced
applications. Thus, radiofrequency
instrumentation is being implemented
for MRI, hyperthermia, and wideband
ferromagnetic resonance applications.
Force, deformation, magnetic,
magnetostrictive and chemical sensors
are being fabricated, among others. In
addition, the study and implementation
of printed and flexible electronic devices
is being used for applications in areas
such as wearables, point of care devices,
interactive surfaces and structural health
monitoring.

10
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Research

One of the grand challenges
Lines & Areas

facing humankind is related to
energy, its generation and storage
being among the key issues of
modern society, which is highly
dependent on mobility. Therefore,
next generation of energy
production and storage systems
are being developed based on
. B advanced, environmental friendly
Mate”al_s for Advanced ' Manufacturing : e and multifunctional materials.
ManUfaCtU”ng and Advanced - & BCMaterials specifically focus on
Technologies S LieRics

Technological advances often rely on

the conversion between solar
O energy, and chemical energy in
% applications such as perovskite
both new materials and S and kesterite based solar cells.
processing/manufacturing technologies. g .‘; Other research activities include
Additive manufacturing is undergoing S = the development of energy
strong development allowing customized g & harvesting systems, mainly based
production. BCMaterials is working on %_ S on mechanoelectric (piezoelectric
_the d(.eveloprnent. of snjart. and % and triboelectric) and thermo-
multifunctional materials with improved % gt electric systems for self-power
integra.tion through advanced _ bé .obm and wearable sensors. Finally,
manufacturing processes. Self-sensing, L’o & new active materials are being
self- cleaning and self-repairing & Q\}Q developed for Li and Na-
materials are being developed and batteries, as well as new
integrated into functional prototypes, approaches for solid electrolytes
among others. Ao, ‘e{\a\r’ and printable batteries.
Nced functional M°
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Research

Lines & Areas

Materials for

Materials for Biomedicine environment
The strong technological
advances of recent years are
leaving important footprints in
our environment. In this
scope, three main issues must
be solved in the near future:
environmental friendlier
technologies, sensors for
environmental monitoring and
remediation of contaminated
scenarios. In these areas,
BCMaterials has strongly
focussing on the development
of sensors and remediation
strategies for water and air.

Related with the aging of population and
the strong needs on early detection of
illnesses, advanced biomedical
approaches are definitely needed.
Nanoscience and nanotechnology are
providing new tools in order to tackle
those important challenges. In this
context, BCMaterials is focussing, among
others, on the development of materials
and new approaches for nanoparticle
based biomedicine, from hyperthermia to
point of care microdevices, as well as on
the incorporation of active scaffolds and
microenvironments for tissue
engineering.

Biomedicine

e"‘a\s
Va""ed functional ™2
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Research

Projects

The generation of new ideas focusing on
advancing in the generation of knowledge on
new materials or in their applicability for the
well-being of society is structured in the form of
projects that allow, with the necessary partners
and funding, the timely implementation of
those new ideas.
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‘ ‘ International
National ‘ ‘
‘ e Basque
Country
Private ‘

Proposals

1 1 Accepted

3 Not Funded

2 Pending
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Research

Partners

"From BCMaterials to the world”. Science has
no borders... and no limits within the natural
world. Important achievements can only be
achieved with our colleagues and partners.
This year we are particularly proud for having
partnerships and visits from colleagues from
the five continents! Internationalization at its
best!
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International

National
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Private
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Research

Funders

Great ideas can only come true with the proper
conditions to pursue their exploration and
implementation. A true and sincere thanks to all
the funding bodies, public and private, that
deposited their confidence in our ideas and
supported us and/or demonstrated confidence in
our know-how to support their activity and
innovation strategies.

8

Public

2

Private
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International

National

eman ta zabal zazu

Universidad Euskal Herriko
del Pais Vasco Unibertsitatea

iIKerbasque

Basque Foundation for Science

IONS

SE

MARIE CURIE

i

MINISTERIO
DE ECONOMIA
Y COMPETITIVIDAD

—

N
4

-CSd

European Space Agency
Agence spatiale européenne

EUSKO JAURLARITZA

GOBIERNO VASCO

! . Juan
la Cierva

= Programa

European Research Council

Established by the European Commission
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® Co-authoring RVCTI

® Co-authoring 3rd. Parties only

® Co-authoring
with Spanish
institutes only

Research

H . 85%
PUb|IcatI0nS = Co-authoring
with
International
Institutes
2 Book chapters
h-index

Books

109

Articles (source: scopus)

1.395

Citations

m Open Access m Other
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Research 7 "ll

Large Facilities Usage NEUTRONS

Institute Laue-Langevin, ILL (Grenoble, France)  FOR SOCIETY

2 & HFVL ™

High Field Magnetic Lab. (Nijmegen, Holland) [EkEUERREERLE LI

1 VAN

VACUMMSHMELZE GmbH& Co. KG (Hanau, Germany) VACUUMSCHMELZE

1

Australian Centre for Neutron Scattering, ANSTO (Melbourne, Australia) /

A\ ANSTO

S
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Research

Collaboration with Academic Degrees

m Co-directed with RVCT]I
®m Co-directed with 3rd. Parties

~

6

PhD Thesis
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5

MSc
UPV/EHU's Interuniversity Master's Degree
in New Materials

eman ta zabal zazu

UPVvV EHU
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Facilities

2018 was the year for the transfer of
BCMaterials to its definitive facilities, in the
Martina Casiano Building, located in the
UPV / EHU Science Park, in Leioa. Building
up @ new home takes time... but it
represents a rewarding effort setting the
new structure for a great present and a
better future.

New research lab (Optoelectronics)

BCMaterials 2018 Annual Report

34

New instruments

PI ATAFORMA THRNOLOGHOA | o
PLATAFORMATE‘W -
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Outreach
@ BCMaterials

BXMATERIALS =

Workshops & Organized Events
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12

Invited Talks

BmﬂTEQinls > Charla Invitada

— | - -
BASQUE CENTER FOR MATERIALS, APPLICATIONS & NANOSTRUCTURES ehu E H’tzald’a

Dr. Josep Puigmarti-Luis:

f} Engineering reaction-diffusion
;3 environments for materials synthesis

l
W

Institute for Chemical and Bioengineering
Department of Chemistry and Applied Biosciences
ETH Ziirich

11/09/2018 Auditorio Plataforma Tecnolégica — “Martina Casiano”, UPV/EHU, Leioa.

10:30 Flataforma Teknologikoaren Auditofioan — “Martina Casiano”, UPV/EHU, Leioan.

Asistencia libre Sarrera dohain

ZTF-FCT

M fusko jaurariza
[ GOBIERNO VASCO

Universi
del Pois Vaseo  Unibestsitaies

Seminars
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Outreach
BCMaterials @ Scientific Meetings

-

58

Invited Talks Oral Presentations
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Outreach -

BC Materials:
new materials
for a better lifet

General Outreach Events

—

General .
Outreach Events N \>U K \.S

BILBO. 2018K0 IRAILAREN 13AN
EUSKALDUNA JAUREGIA (Barra Aretoa),

BILBAO 13 cec SEPTIEMBRE G2 2018 -
PALACIO EUSKALDUNA (Sala Barria)
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Outreach

Presence in social media

A
-
BCMaterials
Home

Posts

Reviews

Videos

Photos
Locations

About
Community

Info and Ads

Create a Page

il Like A Share Send Message

} BCMaterials
— December 3,2018 - Q

We have attended to the multidisciplinary Basque Industry 4.0 Conference.

Basque Industry 4.0 is a move towards the incorporation of intelligent
systems into production plants. the integration of advanced materials into
higher added-value solutions and improved processes, and the efficiency
and sustainability of resources and integration of high added-value
services.

Grupo SPRI Taldea Eusko Jaurlaritza - Gobierno Vasco UPV/EHU
#revolution
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(® send Message

ﬁ Page Transparency See More
Facebook is showing information to help you better
understand the purpose of a Page. See actions taken by

the people who manage and post content.

{9 Page created - July 13, 2018

People >

Related Pages

m- Electroactive Smart Materials G...

® Professional Service

Back to the Light
Musician/Band

\\ ,T}\ Eeszva'h'gm nology &

D'Art Side
—
4 Aist

—

' Rubén Miranda G

“== BCMaterials

@BCMaterials

Tweets Following Followers Likes Lists

467 368 498 72 2

BCMaterials @BCMaterials - 19 Sep 2018 v
So proud! Irati Rodrigo, one of our researchers has won the IEEE Summer School
prize ,organized by @IEEEMagSoc, to develop a project based on magnetic
hyperthermia and magneto mechanical destruction against cancer. The results will
be presented at Joint MMM-Intermag. Congrats!

()

QO g} v

4. BCMaterials @BCMaterials - 19 Sep 2018 v
1&@ Txema Porro one of our excellent Marie Curie granted researchers has given an
amazing talk full of motivation to the students of @lrlandesasleioa about why to
be a Physicist is a good choice for their future. #Motivation #welovePhysics




Funding
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Private
m BERC
W Basque Country
m National

Hm [nternational
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Fundacion BCMaterials
Basque Center on Materials, Applications and Nanostructures

@ +34 946128811
>< info@bcmaterials.net

Bld. Martina Casiano, 3rd. Floor
UPV/EHU Science Park

Barrio Sarriena s/n

48940 Leioa, Spain

IKerbasque T X

. . = Universidad ~ Euskal Herriko
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