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I have the pleasure to present the 2017 annual 
activity report of BCMaterials, the last one during 
my scientific direction. It is, therefore, my farewell, 
as my time in starting the centre has already come 
to an end. 

I want to thank the continuous effort and efficient 
work of our researchers and staff, in these years, 
which have achieved a steady value of the quantity 
and quality of the scientific production, in the 
upper rank of productivity among local and 
European centres. Next year the new scientific 
director of the centre will be Ikerbasque professor, 
Senentxu Lanceros, selected by our International 
Scientific Advisory Committee from a list of over 
20 international candidates of the highest quality.

During this year we finally moved to the Scientific 
Park, located in the University of the Basque 
Country Campus of Leioa, and more research 

We  h a v e  a  d r e a m . . . m a k e  s u c h  a  m a t e r i a l

a s  d r e a m s  a r e  m a d e  o n !

M a n u  B a r a n d i a r a n 

S c i e n t i f i c  D i r e c t o r 

D e r i o ,  F e b r u a r y  2 7 t h ,  2 0 1 7

projects, including two European ones, have started. 
Our activity is now well recognized all around the 
world and new researchers are approaching us to 
establish new collaborations and to incorporate in 
our team. 

During 2017 we welcome a new Ikerbasque 
professor and ERC winner, Dr Shahzada Ahmad, 
and a new Marie Curie fellow, Dr Txema Porro, 
as well as other qualified pre and postdoctoral 
researchers.

At the same time, the alignment of BCMaterials 
with the productive priorities of the Basque 
Country fulfils one of the objectives of the creation 
of BCMaterials and we are certainly contributing 
to the society, as stated in our motto: "New 
Materials for a Better Life".

I hope you will enjoy this report, as we did when 
working in the projects and activities described.

P R E S E N T A T I O N  L E T T E R



I E E E  S u m m e r  S c h o o l .  O u t i n g  t o 
G u g g e n h e i m  B i l b a o  M u s e u m

B C M a t e r i a l s  i s 
c o m m i t t e d  t o  b e 
a n  i n t e r n a t i o n a l 
r e f e r e n c e  c e n t e r  f o r 
r e s e a r c h  i n  t h e  a r e a 
o f  f u n c t i o n a l  & 
a c t i v e  m a t e r i a l s  a n d 
n a n o m a t e r i a l s . 



O R G A N I Z A T I O N  A N D  M A N A G E M E N T
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F u n d a c i ó n  B C M a t e r i a l s  -  B a s q u e  C e n t e r  f o r 
M a t e r i a l s ,  A p p l i c a t i o n s  a n d  N a n o s t r u c t u r e s 
-  i s  a  s t r a t e g i c  i n i t i a t i v e  o f  t h e  B a s q u e  s c i e n c e 
s y s t e m ,  w h o s e  k e y  d r i v e r s  a r e  I k e r b a s q u e , 
t h e  B a s q u e  Fo u n d a t i o n  f o r  S c i e n c e ,  a n d  t h e 
U n i v e r s i t y  o f  t h e  B a s q u e  C o u n t r y ,  UP  V / E H U .

B C M a t e r i a l s  w a s  c r e a t e d  w i t h  t h e  o b j e c t i v e  o f 
e s t a b l i s h i n g  a  c e n t e r  f o r  c u t t i n g - e d g e  r e s e a r c h 
u n d e r  i n t e r n a t i o n a l  q u a l i t y  s t a n d a r d s  i n  t h e 
a r e a  o f  m a t e r i a l s  s c i e n c e ,  w h i c h  i s  o n e  o f  t h e 
k e y  p r i o r i t i e s  o f  E u r o p e a n ,  S p a n i s h  a n d  B a s q u e 
s t r a t e g i c  r e s e a r c h  p r o g r a m s .

B C M a t e r i a l s  m a d e  s e n s e  b a s e d  o n  e x i s t i n g 
g r o u p s  o f  e x c e l l e n c e  i n  m a t e r i a l s  s c i e n c e  a t  t h e 
U n i v e r s i t y  o f  t h e  B a s q u e  C o u n t r y .  T h e  C e n t e r 
p r o v i d e s  a  n u m b e r  o f  a d v a n t a g e s  t h a t  i m p r o v e , 
t h e  v i s i b i l i t y ,  q u a l i t y  a n d  p r o d u c t i v i t y  o f  t h e s e 
g r o u p s  a n d  b o o s t e r s  t h e  s c i e n t i f i c  r e s e a r c h 
i n  m a t e r i a l s  s c i e n c e  i n  B i s c a y ,  p r o v i d i n g  a 
i n s t r u m e n t  f o r  k n o w l e d g e  t r a n s f e r  o f  m a t e r i a l s 
r e s e a r c h  t o  t h e  B a s q u e  s o c i e t y .
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O R G A N I Z A T I O N  A N D  M A N A G E M E N T

M i s s i o n ,  V i s i o n ,  Va l u e s

The key elements of the strategy of BCMaterials are 
defined in its mission, vision and values, below:

M i s s i o n

Our mission is to develop high-quality 
interdisciplinary research in functional and active 
Materials with advanced Mechanical, Thermal, 
Electric, Magnetic and Optical properties, from basic 
aspects to applications, in close collaboration with 
research groups in Materials Science at the University 
of the Basque Country (UPV/EHU) in Biscay, while  
high-level post-graduate training in new materials.

V i s i o n

BCMaterials is committed to be an international 
reference center for research in the area of functional 
& active materials and nanomaterials. 

Va l u e s

Reference values assumed by BCMaterials are:

»» Commitment to the Principles of Excellence.

»» Transparency, effectiveness and efficiency in 
resource management.

»» Compliance with the “European Charter for 
Researchers”.

»» Quest for maximum return to the society and 
contribution to sustainability.

B o a r d  o s  T r u s t e e s

The Board of BCMaterials Fundazioa is its 
highest representation, administration and governing 
authority. It is composed by six members, from the 
Basque Government, Ikerbasque and the University 
of the Basque Country (UPV/EHU). At present these 
members are:

P r e s i d e n t :

»» Vice-Chairman of Ikerbasque: Adolfo Morais 
Ezquerro, Vice-Minister for Universities and 
Research, Basque Government.

V i c e p r e s i d e n t :

»» Vice-Chancellor for Research at the UPV/
EHU: José Luis Martín González.

S e c r e t a r y :

»» General Secretary of the UPV/EHU: Pedro 
Maria Iriondo Bengoa.

C h a i r s :

»» Secretary of Ikerbasque: Amaia Esquisabel 
Alegría, Director of Research, Basque 
Government.

»» Vice-Chancellor for Outreach and Transfer 
at the UPV/EHU: Arturo Muga Villate.

»» Scientific Director of the Ikerbasque Executive 
Committee: Fernando Cossio.

The direction of BCMaterials meets at least twice 
a year wit the board of trustees to discuss scientific 
and administrative progress. Also, budget forecast, 
and actual expenses need approval from the board of 
trustees.
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s t r u c t u r e  o f  B C M a t e r i a l s



M a r t i n a  C a s i a n o  b u i l d i n g
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People in the present SEC are:

»» Luis Lezama (Professor of Inorganic Chemistry)

»» Mª Luisa Fdez-Gubieda (Professor of Applied 
Physics)

»» Senen Lanceros (Ikerbasque Research Professor)

»» Scientific Director: Manu Barandiaran

The SEC examines all proposals according to the 
strategic objectives and commitment of excellence of 
BCMaterials.

Other bodies in the organization are: 

»» The Research Integrity Committee has been put 
forward in February 2015 and is composed by a 
representative of the PhD researchers, another 
of the post doctoral, one of the experienced and 
chaired by the Scientific Director. Its role is to act 
as a constative body for the implementation and 
surveillance of the code of good scientific practice, 
as well as to mediate and resolve all conflicts that 
can arise from the inobservance of such code.

»» A trade union representative has been elected and 
the negotiation for a workers' statute is in course.

Quality program EURAXES documentation has been 
presented in 2017, and we expect to obtain the "logo" 
in 2018. 

From an operative perspective, researchers are 
grouped around a research line, with a research line 
head, and teams are formed to develop a specific 
project, so the composition of each team is variable.
The lead researchers belonging to each research line 
and involved in the projects, currently supervise 
posdosctoral and PhD researchers.

M a n a g e m e n t

The organization of the Center is showed in the figure 
on the previous page (Figure nº1).

The Steering Committee is the main executive body 
of the center presided by the Scientific director and 
assessed by the International Scientific Advisory 
Committee (ISAC) and the industrial advisor, already 
described in section 2.2.3. Internationalization plan 
and 2.2.6

Composition and role of the Steering Committee: this 
Committee is composed for the Principal Investigators 
of the different lines of the center and the responsible 
of each of the transversal competences. It meets 
every two months and whenever a decision has to 
be taken and supervised the quality of the research 
and the personal hiring.  All proposals for projects, 
equipment and hiring positions in BCMaterials 
must be approved by the Steering Committee before 
the effective application or hiring takes place.

The Steering Committee appoints a commission for 
selecting and report about all presented proposals to 
the Steering Committee, before making the final 
decision.

The Selection and Evaluation Commission (SEC) is 
composed by a senior researcher of each of the main 
lines of BCMaterials, plus the Scientific Director or 
the person he (she) commissions. 

At present the research lines represented are:

1.	Smart Materials

2.	Nanostructured Materials

3.	Advanced Functional Materials.
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P E O P L E

Scientific Director: 
José Manuel Barandiaran

General Manager: 
Naiara Elejalde 

Administrative Staff: 
Iñaki Serna (Administration and 

Accounting Manager)
David Serrano (Managemenet 

Assistant)
Technical Staff: 

Juan Ignacio Tel (IT Manager)

Academic Members (26) 
Prof. Maribel Arriortua

Prof. María Luisa Fernández-
Gubieda 

Prof. José Ángel García 
Prof. Juan Manuel Gutiérrez 

Prof. Luis Manuel León 
Prof. Fernando López-Arbeloa 

Prof. Luis Lezama 
Dr. Alicia Muela 

Dr. Begoña Bazán
Dr. Alfredo García Arribas 

Dr. Ana García Prieto 
Dr. Izakun Gil del Muro 

Dr. Aintzane Goñi 
Dr. Jon Gutiérrez 

Dr. José S. Garitaonandia
Dr. José Luis Vilas
Dr. Maite Insausti 

Dr. Galina Kurlyandskaya
Dr. Leyre Perez 
Dr. Alazne Peña

Dr. Esperanza Diaz 

Dr. Gotzone Barandika
Dr. Verónica Palomares

Dr. Patricia Lazpita
Dr. Erlantz Lizundia 
Dr. Leire Ruiz Rubio

Ikerbasque Professors (4)
Prof. Volodimir Chernenko 

Prof. Rafael Morales 
Pro. Senentxu Lanceros 
Prof. Shahzada Ahmad

Senior Researcher (1)
Dr. Samrana Kazim 

MSCA – Individual Fellows (2)
Dr. Catarina Lopes

Dr. Jose Maria Porro 

Post docs from BCMaterials (15)
Dr. Javier Alonso

Dr. Roberto Fernández
Dr. Eduardo Fernández

Dr. Daniel Salazar
Dr. Cristina Echevarria 

Dr. Rajasekhar Madugundo
Dr. Ikerne Etxebarria
Dr. Alberto Maceiras

Dr. Oihane Kistiñe Arriortua
Dr. Arkaitz Fidalgo Marijuan
Dr. Imanol Landa Medrano

Dr. Paula Sanchez Fontecoba
Dr. Clara Maria Garcia Astrain
Dr. Andoni Lasheras Aransay
Dr. Manuel Salado Manzorro

Other post docs (4)
Dr. Ana Abad

Dr. Pablo Alonso
Dr. Jorge Feuchwanger
Dr. José Manuel Laza

Pre docs from BCMaterials (19)
MSc. Nuria Garcia

MSc. Maite Goiriena
MSc. Xabier Lasheras
MSc. Jagoba Martin
MSc. Ariane Sagasti
MSc. Maite Goiriena

MSc. Anabel Pérez-Checa
MSc. Andrés Martín-Cid

MSc. Irati Rodrigo 
MSc. Ana Maria Schönhöbel

MSc. Nelson Castro Fernandes
MSc. Sofia Dominguez Gil

MSc. Ander Reizabal Lopez-Para
MSc. David Gandia Aguado
MSc. Paula Gonzalez Saiz

MSc. Jesus Cristian Mendes Felipe
MSc. Irene Aizpitarte Moran
MSc. Liliana Sofia Correia 

Fernandes
MSc. Virginia Vadillo Lacasa

Other pre docs (5)
MSc. Iraultza Unzueta

MSc. Laura Bravo
MSc. Nastasia Soriano

MSc. Beatriz Mora
MSc.David  Muñoz 



Magnetoelasticity and 
Magnetotransport; Gigant 

Magnetoimpedance; Magnetic 
Sensors y actuators; Amorphous 
and nanocrystalline Magnetic 
Materials; Nanogranular and 

Oxide Magnetorresistant Materials; 
Ferromagnetic Shape Memory 

Alloys.

J o s é  M a n u e l 
B a r a n d i a r a n

Director

Magnetic characterization; X-ray 
absorption spectroscopies; Magnetic 

nanoparticles; Magnetotactic 
bacteria; Biomedical application of 

magnetosomes.

M a r í a  L u i s a 
Fe r n á n d e z - G u b i e d a

Senior Research Associate

Inorganic synthesis; Single crystal 
X-ray diffaction.

J u a n  M a n u e l 
G u t i é r r e z

Senior Research Associate

Hyperthermia magnetic 
applicators; Positron annihilation 

spectroscopy; PAS.

J o s é  Á n g e l  G a r c í a

Senior Research Associate

Crystal engineering; X-ray and 
neutron scattering; Structure study; 
Materials for fuel cells and batteries; 

Crystal structure and properties 
relationship; Project management.

M a r í a  I s a b e l 
A r r i o r t u a

Senior Research Associate

IT specialist; systems & network 
administration and security; 

purchasing of equipment & supplies; 
software licensing; technical 

support.

J u a n  I g n a c i o  Te l

IT Manager

Purchasing of scientific supplies & 
contact with related vendors

D a v i d  S e r r a n o

Management Assistant

PhD in Science and Technology 
by the University of the Basque 
Country (UPV/EHU). Master in 
Business Administration (MBA) 
by the University of the Basque 
Country (UPV/EHU). General 
manager in plastics processing 

companies and automotive

I ñ a k i  S e r n a

Financial and administrative 
manager

PhD in Applied Physics; R&D 
in the industry especially related 
the development of new sensors; 

Managing and coordinating 
multidisciplinary teams; Interface 
between industry and academia. 

N a i a r a  E l e j a l d e

General Manager

Synthesis and characterization of 
new polymeric materials.

L u i s  M a n u e l  L e ó n

Senior Research Associate

Survival strategies of enteric 
bacteria in the aquatic systems; 

Magnetotactic bacteria; Synthesis of 
magnetic nanoparticles in bacteria 

and their applications.

A l i c i a  M u e l a

Senior Research Associate

Solid coordination frameworks 
(SCF), hydrothermal synthesis; 

X-ray diffracion; Crystal structures; 
Structural analysis.

B e go ñ a  B a z a n

Senior Research Associate

Thin film technologies; Micro- and 
nano-patterning; Integration of 

materials for applications.

A l f r e d o  G a r c í a 
A r r i b a s

Senior Research Associate

Magnetic nanostructures; Magnetic 
characterization of materials; 
Structural determination by 

synchrotron radiation techniques.

A n a  G a r c í a  P r i e t o

Senior Research Associate

Transmission Electronic 
Microscopy.

I z a s k u n  G i l  d e l 
M u r o

Senior Research Associate

EPR spectroscopy; Magnetic 
characterization; Materials 

Chemistry.

L u i s  L e z a m a

Senior Research Associate

UV/Vis absorption spectroscopy; 
Fluorescence (steady-state and 
time-correlated) spectroscopy; 

Linear-polarized light spectroscopy.

Fe r n a n d o 
L ó p e z - A r b e l o a

Senior Research Associate

Synthesis of nanostructured 
inorganic materials such as 

transition metal oxides, phosphates 
and composites; Spectroscopic 
and magnetic characterization; 

Electrochemical study of lithium 
ion batteries.

A i n t z a n e  G o ñ i

Senior Research Associate

Magnetic materials characterization 
at the macro- and micro-scale; 

Applications of magnetic materials.

J o n  G u t i é r r e z

Senior Research Associate

Synthesis and characterization of 
polymeric materials, focusing in 

polymeric materials and composites 
with smart properties; Synthesis of 
biocompatible polymers; Polymers 

from renewable sources.

J o s e  L u i s  V i l a s

Senior Research Associate

Soft chemistry routes for 
preparation of inorganic materials; 

Thermogravimetry. X ray 
diffraction. Electronic Microscopy.

M a i t e  I n s a u s t i

Senior Research Associate

Magnetism and magnetic 
nanomaterials.

 Study of the magnetic 
nanostructures and magnetic 

mesoscopic systems using 
element selective techniques 

such as Mössbauer spectroscopy 
and synchrotron and neutron 

techniques.

G a l i n a  V. 
K u r l y a n d s k a y a

J o s é .  S . 
G a r i t a o n a n d i a

Senior Research AssociateSenior Research Associate

Polymeric multilayers; Polymers 
modification; Stimuli responsive 

polymers; Coordinating work teams 
and research.

L e y r e  P é r e z

Senior Research Associate



Polymer synthesis and processing 
technologies; Thermal 

characterization (DSC, TGA); 
Mechanical characterization, 

Optical characterization; Structural 
determination: X-ray diffraction, 
FTIR, XPS, SEM, TEM, AFM.

E r l a n t z  L i z u n d i a

Senior Research Associate

Electro-optical characterization of 
organic semiconductors, perovskite 

and nanocomposites; Thin film 
deposition by vaccum thermal 

evaporation and by wet chemistry; 
Synthesis of plasmonic metal 

nanoparticles,conducting polymers.

S a m r a n a  K a z i m

Senior Research Associate

Electroactive polymer composites; 
Dielectric Spectroscopy.

C a t a r i n a  L o p e z

Individual Fellows

Electron Beam Lithography; Electron 
Beam Evaporation/Sputtering 
Deposition; Scanning Electron 

Microscopy; Atomic/Magnetic Force 
Microscopy; Magneto-Optic Kerr Effect 

Microscopy/Magnetometry; SQUID 
magnetometry; Python programming; 
X-Ray Magnetic Circular Dichroism.

J o s é  M a r í a  Po r r o

Individual Fellows

Nanomagnetism; Thin film 
deposition (sputtering and PLD); 
Structural characterization (XAS, 

XRD, TEM-SEM, AFM); Magnetic 
hyperthermia; Data analysis, fitting, 

and simulations; Synchrotron 
experiments.

J a v i e r  A l o n s o

Research Fellow

Single crystal and powder X-ray 
diffraction; Crystal structure 

solution and refinement. 
Crystallographic databases; 

Hydrothermal synthesis; IR and 
Raman spectroscopies; Thermal 

properties of materials.

R o b e r t o  Fe r n á n d e z 

Research Associate

Micro and Nano patterning; 
Magnetic characterization; High 

frequency measurements; Magnetic 
sensors; Finite elements magnetic 

simulations.

E d u a r d o  Fe r n á n d e z

Research Fellow

Synthesis and characterization 
of polymeric materials; Thermal 

properties and degradation 
(DSC, TGA, DMTA..); Surface 

modification and characterization 
( XPS, SEM, AC, TEM..).

L e i r e  R u i z  R u b i o

Senior Research Associate

Responsible for research line of 
BCMaterials: Magnetic Shape 

Memory Alloys as Active (smart) 
multifunctional materials; 

Preparation of national and EU 
projects; Supervising PhD students.

Vo l o d y m y r 
C h e r n e n k o

Ikerbasque Professor

Nanopatterning (electron beam and 
interference lithography); Thin film 
deposition; Magnetic nanostructure 

characterization.

R a f a e l  M o r a l e s

Ikerbasque Professor

Smart and functional materials and 
devices for sensors and actuators; 

Energy and biomedical applications.

S e n e n t x u  L a n c e r o s

Ikerbasque Professor

Advanced materials development 
for energy conversion; 

Conservation storage materials 
application.

S h a h z a d a  A h m a d

Ikerbasque Professor

Single-crystal growth by 
floating zone method; Magnetic 

properties and electrical transport;  
Instrumentation design and 

engineering.

D a n i e l  S a l a z a r

Research Associate

Synthesis of sodium vanadium 
fluorophosphates; X-ray diffraction 

analysis (patternmatching 
and Rietveld); Morphological 

characterization; Electrochemical 
study of electrodic materials.

A l a z n e  P e ñ a 

Senior Research Associate

Thermal Analysis; Scanning 
Electron Microscopy; Mechanical 

Property.

E s p e r a n z a  D í a z

Senior Research Associate

Coordination chemistry; X-ray 
diffraction; Crystal structure, 

microstructure; Electronic microscopy 
(SEM and TEM); Magnetic properties; 
DFT calculations; Topology; Synthesis 

methods; Pulvimetallurgy, catalysis, 
mechanical properties; Management 

models; Innovation in education.

G o t z o n e  B a r a n d i k a

Senior Research Associate

Synthesis of new materials; 
Solid state chemistry; X-ray 

diffraction; Electrode preparation; 
Electrochemistry; Battery testing.

Ve r ó n i c a  P a l o m a r e s

Senior Research Associate

Ferromagnetic shape memory 
alloys; Neutron and x-ray 

scattering; Magnetic properties and 
electrical transport. 

P a t r i c i a  L á z p i t a

Senior Research Associate

Synthesis by arc melting or melt 
spinning, thermal annealing 

(for crystallization); Structural 
characterization; Magnetic 

characterization; Mössbauer, 
neutron diffraction; Diffusion 
of results in conferences and 

publications in peer-reviewed 
journals.

C r i s t i n a  E c h e v a r r i a

Senior Research Associate

Hard and soft magnetic materials; 
Preparation of materials by arc-melting, 

induction-melting, melt-spinning, 
mechanical-milling, mechanical 

alloying...;  Processing of materials 
under high magnetic fields; High field 
superconducting magnets; Materials 

characterization: structure and 
microstructure characterization.

R a j a s e k h a r 
M a d u g u n d o

Research Associate

Organic electronics –Organic 
photovoltaics & Organic light 

emitting diodes; Thin Film 
deposition: Inkjet printing, Spray 

coating, Spin coating, Dr. Blading, 
Sputtering, PVD; Photolithography; 

3D printing.

I k e r n e  E t x e b a r r i a

Research Associate

Technics: DSC, TGA, FTIR, GPC, 
RMN, Poling, Electrospinning, 

Battery testing; Simulation: 
Molecular dynamics using 

Materials Studio software; Polymer 
synthesis; Piezoelectric Polymers; 
Magnetoelectric nanocomposites; 

Battery Separators.

A l b e r t o  M a c e i r a s

Research Associate

Technics: DSC, TGA, FTIR, 
DLS; Nanoparticles synthesis; 

Magnetic nanoparticles; Peptide 
functionalization; Citotoxicity.

O i h a n e  K i s t i ñ e 
A r r i o r t u a

Research Associate

Single crystal and powder X-ray 
diffraction; Crystal structure 

solution and refinement; IR and 
Raman spectroscopies; Thermal 
properties of materials; Catalytic 

activity measurements; DFT 
calculations.

A r k a i t z  F i d a l go -
M a r i j u a n

Research Associate
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Thermal characterization;  
Shape memory properties

Nu r i a  G a r c i a

Research Student

Experience in both classical 
and hydrothermal synthesis; 
Single cristal and Powder 

X-Ray Diffraction; FT-IR, 
EPR, Thermogravimetric (TG/
DTA/DTG); Photoluminiscent 

measurements; Spin coating.

J a b o b a  M a r t i n

Research Student

DSC, TGA, FTIR, UV-Vis; Spin-
coating, RMN; Polymer synthesis; 

Mechanical polymer properties: 
pH and temperature responsive 

behaviour of hydrogels

A r i a n e  S a g a s t i

Research Student

Ferromagnetic shape memory 
alloys; Characterizing 

thermomechanical and magnetic 
properties; Single-crystal growth by 
floating zone method; Techniques: 

DSC, DMA, SEM

A n a b e l  
P é r e z - C h e c a

Research Student

Powder X-ray diffraction; DSC, 
TG/DTA, SEM, TEM, VSM.

A n d r é s  M a r t í n - C i d

Research Student

Synthesis of magnetic nanoparticles; 
Polymer coating; Surface 

modification of NPs, cell cultures; 
EMR, DLS, XRD, VSM, SQUID, 

TG, SEM, TEM; Magnetic 
hyperthermia

X a b i e r  L a s h e r a s

Research Student

Nanopatterning by Self-
assembling; Reactive Ion 

Etching; Micropatterning by 
Photolitography; Characterizing 
magnetic structures by MOKE, 

VSM, AFM/MFM and SEM

M a i t e  G o i r i e n a

Research Student

Characterization of the magnetic 
properties of nanoparticles by AC 
magnetometer, VSM and SQUID; 
In vivo studies of the application of 
magnetic hyperthermia in animal 
models in order to test the efficacy 

of the treatment.

I r a t i  R o d r i g o

Research Student

XRD, VSM, SEM; Mössbauer 
Spectroscopy; Data analysis, fitting 

and MC simulation.

A n a  M a r i a 
S c h ö n h ö b e l

Research Student

FTIR, UV-Vis, BET, DLS; Solid 
NMR & NMR; Electrochemical 

techniques; Sol-gel synthesis. 

S o f i a  D o m i n g u e z 
G i l

Research Student

Molecular Dynamics simulations 
of mechanical and thermal 

properties for polymeric systems; 
Thermical characterization techics 
(DSC and TGA) and mechanical 

charactyerization technics (DMTA).

A n d e r  R e i z a b a l 
L o p e z - P a r a

Research Student

Structural, Magnetic and 
Biological techniques, including 
Cell Manipulation; Scanning and 

Transmission Electron Microscopies 
(SEM and TEM); Vibrating Sample 

and SQUID Magnetometry 
(VSM and SQUID); Magnetic 

Hyperthermia.

D a v i d  G a n d i a 
A g u a d o

Research Student

Techniques: SEM, DRX, SQUID, 
TGA

P a u l a  G o n z a l e z 
S a i z

Research Student

Electrochemical impedance 
spectroscopy; Cyclic voltammetry; 

Chronoamperometry; 
Chronovoltammetry; X-ray 

diffraction; Raman spectroscopy; 
Redox mediators.

I m a n o l  L a n d a 
M e d r a n o

Research Associate

Synthesis of organic and 
carbonaceous materials; 

Chacterization techniques: 
FTIR, XRD, SEM, BET; Raman 

spectroscopy; TGA-DSC 
and electrochemical testing 

(galvanostatic cycling and cyclic 
voltammetry).

P a u l a  S á n c h e z 
Fo n t e c o b a

Research Associate

Biomaterials; Materials for 
biomedical applications; (nano)

composite materials; (bio)
polymer funcionalization, click 

chemistry; Techniques; Rheology, 
Nuclear Magnetic Resonance, 

Scanning Electron Microscopy, 
Thermogravimetric Analysis...

C l a r a  M a r í a  G a r c i a 
A s t r a i n

Research Associate

Magnetic Materials; 
Magnetoelectric laminated 

composites and their 
applications;  Magnetic and 

magnetoelastic characterization; 
Piezoelectric materials; Dielectric 

characterization.

A n d o n i o  L a s h e r a s 
A r a n s a y

Research Associate

Atomic force microscopy (AFM); 
X-Ray difractogram (XRD); 
Optical measurements (J-V 

curves); Quantum efficiency (QE); 
Impedance Spectroscopy (IS); 

Differential scanning calorimetry 
(DSC); Scanning electron 

microscopy (SEM); Fabrication of 
solar cell devices (pervoskite based).

M a n u e l  S a l a d o 
M a n z o r r o

Research Associate

Developing the 3D model 
and interface electronics of an 
electromechanical bioreactor 

and magnetic bioreactor for cell 
stimulation; Instrumentation and 
data communication and analysis 

for printed sensor arrays; 3D 
printing of smart materials and 

electronics; and electroactive inks 
printing optimization.

N e l s o n  C a s t r o 
Fe r n a n d e z

Research Student

Stereolithography of UV curable 
resins, thermal and mechanical 

characterization: DSC, TGA-FTIR, 
DMTA.

J e s u s  C r i s t i a n 
M e n d e s  Fe l i p e 

Research Student

DLS, FTIR, UV-Vis; Raman, 
Cell culture, PCR; Cytometry; 

Electrophoresi; Chromatography; 
Western Blotting; Cells 

transfection.

I r e n e  A i z p i t a r t e 
M o r a n

Research Student

Theoretical simulation of smart 
materials properties and response; 

Multifunctional materials 
synthesis and characterization 

(morphological, thermal, electrical 
and magnetic); Device fabrication 
and characterization based on the 

developed smart and multifunctional 
materials.

L i l i a n a  S o f i a 
C o r r e i a  Fe r n a n d e s

Research Student

Magnetic nanoparticles synthesis 
by chemical and physical methods; 

Nanoparticules characterization 
(SEM, TEM, XRD, DLS, VSM); 
Design and characterization of 

magnetorheological fluids.

V i r g i n i a  Va d i l l o 
L a c a s a

Research Student
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 R E S E A R C H 

N e w  E q u i p m e n t

General view of the melt spinner.

Detail of the vacuum chamber, crucible and spinning wheel  

Scheme of the new LAUE diffractometer (Left).  
View of the goniometer  (Right)

M e l t  s p i n n e r

A new complete system consisting of small 
vacuum chamber, rack system, high vacuum 

pumping system, and 6 kW RF generator 
has been purchased for production of rapidly 

solidified amorphous or nano- crystalline 
ribbons by ejection of the melt onto a solid 
copper spinning wheel. Cooling rates 105 
to 106 K/sec. and typical thickness of the 

ribbons between 20 and 60 μm can be 
achieved. 

The apparatus will be used in current 
projects as NOVAMAG, (EU H2020) related 

to nanostructured permanent magnets; 
FUNSAFE (MAT2014, MINECO), 

dealing with Magnetic Shape Memory 
Alloys for actuation, magnetocalorics and 

other applications; BIDMAG (MSCA 
Individual Fellowship) which develops 

magnetoelastic resonance sensors for 
bacteria, and ACTIMAT and SIMAM 

(Elkartek and Hazitek programs from the 
Basque Government) intending to develop 

new magnetoelastic materials and sensors for 
Structural Health Monitoring.

L A U E  D i f f r a c t o m e t e r

A complete system consisting of goniometer X-Y-Z 
displacement system, CCD camera and software has 

been installed in a former X-Ray generator with 
Mo anode, in collaboration with the Department of 

Solid State Physics (UPV/EHU). The new system 
will allow determination of the quality, extension 

and orientation of metallic single crystals, and will 
be used for single crystal developed in the projects 

NOVAMAG, (EU H2020) dealing with novel phases 
for permanent magnets and FUNSAFE (MAT2014, 

MINECO) with Magnetic Shape Memory Alloys.



2 2

Thermal evaporator

Tilting furnace 

3D Printer

T i l t i n g  A n n e a l i n g  f u r n a c e

For annealing and tempering by 
quenching in air or some liquid. 

The complete system include 
the furnace, heating regulation, 

vacuum and controlled atmosphere 
system, etc. It will be used for single 

crystal and bulk alloys treatments, 
in the projects NOVAMAG, (EU 

H2020) and FUNSAFE (MAT2014, 
MINECO).

3 D  p r i n t e r 
Independent dual extruder 

system allowing to print two 
different materials in a single 

structure. The application 
ranges from the development 

of multifunctional smart 
templates for scaffolds to 

the development of smart 
functional materials and 

structures.

T h e r m a l  e v a p o r a t o r 
It is one of the simplest forms of 

PVD and typically uses a resistive 
heat source to evaporate a solid 

material in a vacuum environment 
to form a thin film. The material is 
heated in a high vacuum chamber 

until vapor pressure is produced. 
The evaporated material, traverses 
the vacuum chamber with thermal 

energy and coats the substrate. 
Thermal evaporation will be applied 
to deposit metallic contact layers for 

thin film devices.
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Solar simulator

S o l a r  s i m u l a t o r 
The purpose of the solar simulator is to provide a 

controllable indoor test facility under laboratory conditions, 
used for the testing of solar cells.

Oriel Solar Simulators provide the closest spectral match 
to the sun available from any light source. The Class AAA 
Sol3A Series meets all industry standards for testing of PV 

materials. 

Potenciostat

P o t e n c i o s t a t 
Electronic equipment is to able doing the 

measurements of electrical potential and 
the current intensity in the electrolytic 

cells. The equipment has a direct 
application in the electrochemistry 

impedance spectroscopy field “EIS” and 
to study possible charge recombinations 

on the solar devices. 
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R e s e a r c h  L i n e s

Shape memory alloys and 
polymers, active surfaces, 
multiferroics, piezoelectric, 
magnetostrictive and 
magnetoresistant, magneto- and 
elasto- caloric materials, as 
well as others that appear 
as interesting for industrial 
applications.

A
Active 

or Smart 
Materials

Magnetic Shape Memory Alloys.  
Prof. Volodymyr Chernenko

Shape Memory Polymers (SMPs).  
Dr. José Luis Vilas

Electroactive Polymers.  
Ikerbasque Prof. Senentxu Lanceros

Advanced 
functional 
materials for 
sensors, energy 
and other specific 
applications.

C
Advanced 
functional 
materials 

Advanced Materials for batteries and fuel cells. 
Prof. Luis Lezama

Materials for permanent magnets.  
Prof. Jose Manuel Barandiaran

Functional membranes. 
Prof. Senentxu Lanceros

Magnetoelectric Materials 
Prof. Jon Gutiérrez

Materials for Magnetoimpedance sensors

Nanostructured thin films and multilayers.  
Prof. Rafael Morales

Nanostructured discs for biomedical applications. 
Prof Alfredo García-Arribas

Nanoporous materials.  
Prof. Maribel Arriortua

Mainly in the form of 
particles synthesized 
by chemical and 
biological routes and 
patterned thin films.

B
Nano-

structured 
Materials

Magnetic nanoparticles for Biomedical applications.  
Prof. Maite Insausti

Magnetic nanoparticles biosynthesized by 
magnetotactic bacteria.  
Prof. Mª Luisa Fdez-Gubieda

Other lines 
Magnetic nanoparticles and instrumentation 
for Hyperthermia



Magnetic nanoparticles for Biomedical applications.  
Prof. Maite Insausti
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To p i c :  M a g n e t i c  S h a p e  M e m o r y 
A l l o y s 

( I k e r b a s q u e  P r o f .  Vo l o d y m y r 
C h e r n e n k o )

Description: Heusler-type magnetic SMAs have been 
under intense development during the last decade 
as novel multifunctional materials. Ferromagnetic 
FSMAs (Ni-Mn-Ga(Al), Ni-Fe-Ga(Al), Co-Ni-
Ga(Al), Fe-Pt, Fe-Pd) could be used as replacement 
of multi-component actuators by a single element 
working as a machine under application of external 
magnetic field (e.g., linear motor). In addition, 
metamagnetic memory alloys, MetaSMAs (Mn-rich 
Ni-Mn-(In,Sn,Sb) and derivatives), could be used 
as refrigeration in solid state cooling machines. A 
key property of MSMAs is that due to a very high 
power density, they keep their advanced functionality 
down to micro-(nano) scale, opening up unknown 
applications to date. An indicator of their industrial 
growing interest is the number of companies dealing 
with applications of bulk FSMAs: ETO MAGNETIC 
GmbH, Stockach, Germany. FSMA-based motionless 
micropumps are produced by a spin-off company at 
Boise State University, Idaho, USA. 

M a i n  s c i e n t i f i c  r e s u l t s :

»» In thin films of FMSMAs and MetaMSMAs 
nanotwins are interacting ferromagnetically for 
the former and antiferromagnetically for the latter.

»» Magnetomechanical behavior of MetaMSMAs 
is governed by the volume magnetoelastic 
interactions. 

»» Experimental and theoretical evidences are 
obtained in NiFe(Co)Ga FSMA that the hysteresis 
of MT is controlled by closeness to the critical 
point, the defects play minor role.

»» Thermal actuation of NiMnGa/Si bimorphs 
depends on geometrical factors of constituents. 

»» Magnetocaloric effect in NiMnSn(Fe) 
MetaMSMAs can be tuned by Fe doping.

R e p r e s e n t a t i v e  p u b l i c a t i o n s :

Phys. Rev. B 95, 024422 (2017), Phys Rev. Letters 
119, 155701 (2017)

Spin density maps in the (001) and (−110) planes of a Ni52Mn26Ga22 single 
crystal (PRL 119, 2017)

Smart 
Materials
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To p i c :  S h a p e  M e m o r y  P o l y m e r s 
( S M P s ) 

( D r .  J o s é  L u i s  V i l a s )

Description: Are polymeric materials that return 
from a deformed state to their original (permanent) 
shape induced by an external stimulus (trigger), such 
as a temperature change. This versatility makes SMP 
ideal for applications as dynamic configurable parts, 
deployable components, and inexpensive, reusable 
custom molds. 

M a i n  s c i e n t i f i c  r e s u l t s :

»» Shape memory effect has been demonstrated 
in PCO cross-linked with dicumyl peroxide 
and gamma radiation. The later results in non-
cytotoxic materials.

»» Shape memory behavior has been correlated 
with changes in the free volume by positron 
annihilation spectroscopy.

»» Hydrophobicity (wettability) of a micropatterned 
polymeric surface has been controlled by means of 
the thermally induced shape memory effect.

R e p r e s e n t a t i v e  p u b l i c a t i o n :

Polymer 2017, 109, 66-70.

To p i c :  E l e c t r o a c t i v e  P o l y m e r s 

( I k e r b a s q u e  P r o f .  S e n e n t x u  L a n c e r o s )

Description: Are polymers that exhibit a change 
in size or shape under an electric field, while 
sustaining large forces. In several areas, including 
magnetoelectric, piezoelectric and piezoresistive 
materials, contributions have been achieved from the 
basic development and understanding of materials to 
practical application demonstrations: Demonstration 
of the use of piezoelectric natural polymers for 
the development of magnetoelectric materials and 
applications. In this area, it has been demonstrated 
the suitability of magnetoelectric composites for 
applications, by developing magnetic field and current 
sensors. Further, piezoresisive ink formulations have 
been developed and sensors have been printed. Finally, 
piezoelectric and magnetoelectric effects have been 
demonstrated to be suitable for tissue engineering 
strategies. 

R e p r e s e n t a t i v e  p u b l i c a t i o n s :

Nature Comm. 18, 38 (2017) (IF: 12.124); IEEE Trans 
on Industrial Electronics (2017), 64(6), 4928 - 4934, 
(IF: 7.168); Composites Part B: Engineering (2017), 
112, pp. 344-352. (IF: 4.727).

Smart 
Materials

Cellulose-based magnetoelectric composites
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To p i c :  M a g n e t i c  n a n o p a r t i c l e s  f o r 
B i o m e d i c a l  a p p l i c a t i o n s . 

( P r o f .  M a i t e  I n s a u s t i )

Description: The applications of Magnetic 
Nanoparticles (MNP) in the area of biomedicine are 
mainly related to diagnosis as MRI contrast agents 
and therapy as drug delivery systems or materials for 
magnetic hyperthermia. Such applications require the 
production of monodisperse nanoparticles with well-
controlled size and composition, biocompatibility 
and adequate functionalization in order to obtain the 
desired properties. In this sense, the most promising 
materials are Iron oxides which morphology 
and magnetic behavior can be controlled by the 
optimization of the synthesis parameters. So, we 
have prepared magnetic nanoparticles with sizes in 
the 5 – 25 nm range which have been functionalized 
with different ligands (PMAO, PEG, DMSO, RGD, 
...) showing biocompatibility and the absence of 
cytotoxicity. An exhaustive magnetic study has been 
performed by different techniques, presenting some 
of the superparamagnetic materials SAR values around 
800 W/g.

Through collaboration with the University of South 
Florida, new multifunctional Fe/γ-Fe2O3 core/shell 
and hollow nanoparticles have been synthetized and 
studied. Also, tuning the shape, size and aspect ratio 
of Fe3O4 nanoparticles an improvement of their 
heating efficiency for magnetic hyperthermia has 
been obtained.

Moreover, novel functional nanostructures have been 
developed for applications, including zinc-decorated 
magnetic silica spheres for protein purification and 
bio-sensor development.

R e p r e s e n t a t i v e  p u b l i c a t i o n :

Colloids and Surfaces B: Biointerfaces, (2017) 157, pp. 
48-55.  (IF: 4.152)

.

Nanostructured 
Materials
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2 - c  To p i c :  M a g n e t i c  n a n o p a r t i c l e s 
b i o s y n t h e s i z e d  b y  m a g n e t o t a c t i c 
b a c t e r i a 

( P r o f .  M ª  L u i s a  F d e z - G u b i e d a )

Description: Magnetotactic bacteria are 
microorganisms able to mineralize under precise 
biological control high quality magnetic nanocrystals 
in terms of chemical purity, morphology, and 
size. Most of the species of magnetotactic bacteria 
synthesize magnetite, Fe3O4, and some of them 
greigite, Fe3S4. A lipid bilayer membrane, around 
3 - 4 nm thick, with embedded proteins, surrounds 
the magnetic nanoparticle. The nanoparticle and its 
enveloping membrane comprise a magnetosome. 
Magnetosomes present characteristics high porosity. 
Magnetosomes present characteristics of interest for 
biomedical applications that define a new type of 
theranostic agent.

M a i n  s c i e n t i f i c  r e s u l t s :

»» We have studied the evolution of the magnetic 
properties of magnetotactic bacteria during the 
biomineralization process, specially focus on the 
Verwey transition.

»» We have studied the magnetic configuration of 
the magnetosome chain 

»» We have doped magnetosomes with other 
transition elements like Co, Mn, Zn among others

R e p r e s e n t a t i v e  p u b l i c a t i o n :

Biochimica et Biophysica Acta, (2017) 1861, 6, 1507-
1514 (IF: 5,373)

To p i c :  N a n o s t r u c t u r e d  d i s c s  f o r 
b i o m e d i c a l  a p p l i c a t i o n s 

( P r o f  A l f r e d o  G a r c í a - A r r i b a s )

Description: Sub-100 nm discs with a magnetic vortex 
state present extraordinary opportunities for new 
information storage systems, high performance spin-
torque nano-oscillators and, most of all, as magneto-
mechanical actuators for cancer cell-destruction. We 
aimed to develop a low-cost and high-yield fabrication 
technique to prepare sub-100 nm Permalloy discs in 
vortex state, uncover the detailed magnetic behavior 
of such nanostructures and analyzed the magneto-
mechanical actuation capabilities of the nanostructures 
in solution, detached form the substrate, for upcoming 
application in the assessment of cancer cell destruction.

M a i n  s c i e n t i f i c  r e s u l t s :

»» The development of the Hole Mask Colloidal 
Lithography (HCL) technique.

»» Determination of the vortex magnetic phase 
diagram of the nanodiscs. 

»» The discovery of the extra-large vortex state in 
small size nanodiscs.

R e p r e s e n t a t i v e  p u b l i c a t i o n s :

Nanoscale, 9 11269 (2017).
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To p i c :  N a n o s t r u c t u r e d  t h i n  f i l m s 
a n d  m u l t i l a y e r s 

( I k e r b a s q u e  P r o f .  R a f a e l  M o r a l e s )

Description: The exchange bias phenomenon, 
currently used in electronic devices, is intimately 
related to the exchange interaction between 
ferromagnetic (FM) and antiferromagnetic (AFM) 
materials. However, it has also been observed in AFM/
NM/FM trilayers, in which both magnetic materials 
are separated by a non-magnetic metal (NM). This 
multilayer configuration provides a new approach to 
design novel interacting heterostructures. We have 
investigated the magnetic coupling in heterostructures 
of FeF2/Au/Ni. The exchange bias dependence 
with the cooling field and the Au-thickness was 
successfully modeled, proving a new dipolar-based 
bias phenomenon.   

M a i n  s c i e n t i f i c  r e s u l t s :

- Positive and negative exchange bias was obtained in 
AFM/NM/FM systems.

- Transitions from negative to positive exchange bias 
were observed in the Au-thickness dependence.

- A new dipolar model accounts for the bias 
phenomenon with NM spacers.

R e p r e s e n t a t i v e  p u b l i c a t i o n s :

Nanoscale, 9 17074 (2017)

To p i c :  N a n o p o r o u s  m a t e r i a l s 

( P r o f .  M a r i b e l  A r r i o r t u a )

Description: MOF materials (Metal-Organic 
Frameworks) are a family of crystalline nanoporous 
materials built up from metal nodes or clusters 
and organic linkers. MOFs present incomparable 
properties due to their crystalline nature, high thermal 
stability, tunable chemical functionality, and ultra-
high porosity. In addition, their inorganic–organic 
hybrid nature gives them physical and chemical 
properties of both components (optical, photonic, 
magnetic properties, among others). Moreover, due to 
their host–guest properties, MOFs have been widely 
studied for their application for gas and volatile organic 
compound (VOC) capture, storage, and separation, 
selective sensing, and heterogeneous catalysis, among 
others.

M a i n  s c i e n t i f i c  r e s u l t s : 

Contributions have been achieved in several areas, 
including magnetism, catalysis and adsorption. Many 
adsorbent materials were developed for the effective 
capture of water, pollutants, such as dyes, or for iodide 
removal. The development of new heterogeneous 
catalysts has been accomplished, improving the 
efficiency for many organic reactions. Additionally, 
the study of the magnetic properties of MOFs and 
composite materials led to interesting results in this 
field.

R e p r e s e n t a t i v e  p u b l i c a t i o n :

CrystEngComm, 2017, 20, 301-311

Crystal structure of [Ni5ĲH2TCPP)2OĲH2O)4]·nS MOF.
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A d v a n c e d  M a t e r i a l s  f o r  b a t t e r i e s 
a n d  f u e l  c e l l s 

( P r o f  L u i s  L e z a m a )

Description: The preparation of new materials for 
energy generation and storage constitutes a research 
topic of the greatest significance due to its great 
economic potential and social impact. There will not 
be an extended use in society of either renewable 
energy sources or the electric vehicle unless cheap 
and efficient energy storage and conversion devices 
are readily available. With this aim, this research 
line has been focused on finding and design new 
materials capable of improving the performance of 
electrochemical devices as fuel cells (SOFC, IT-SOFC) 
and chemical batteries (Li-ion, Na-ion, M-air). In 
particular, we seek to develop advance materials by 
means of a nano- approach, given that the use of 
nanostructured components is known to significantly 
increase the rate of electrochemical reactions.

M a i n  s c i e n t i f i c  r e s u l t s :

»» New cathodes for Li- and Na-ion batteries based 
on hybrid organic-inorganic compounds and 
nanostructured composites have been prepared 
by using low cost and eco-efficient synthesis 
processes.

»» New materials have been developed for both 
cathodes and interconnectors to be used on Solid 
Oxide Fuel Cells (SOFCs).

»» The processes governing the discharge and 
charge of the sodium-oxygen batteries have been 
revealed.

R e p r e s e n t a t i v e  p u b l i c a t i o n : 

Nano Energy 37, 224-231 (2017).

Advanced 
Functional 
Materials
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Advanced 
Functional 
Materials

M a t e r i a l s  f o r  p e r m a n e n t  m a g n e t s 

( P r o f .  J o s e  M a n u e l  B a r a n d i a r a n )

High performance permanent magnets (PM) are key 
components in energy production and conversion, 
with growing demand from wind generators and 
efficient motors for electric vehicles... All PM with 
high energy product value, (HB)max, are based 
in Rare Earth (RE) metals, like (Nd-Dy)2Fe14B 
(2:14 compounds). However, REs are becoming 
increasingly important in different strategic areas for 
the future transition to a green, low carbon footprint 
society envisioned within the European policy. RE 
elements are classified in the landmark report Critical 
Raw Materials for the European Union, as the most 
critical raw materials group, with the highest supply 
risk. This fact has provoked a unified (Japan, USA, & 
EU) objective: Reduction of the RE content in PM.

M a i n  s c i e n t i f i c  r e s u l t s :

»» The development of grain boundary infiltration 
techniques of the eutectic PrCuCo alloy in 2:14 
Nd defective alloys that leads to a x5 increase in 
coercivity. 

»» New pure intermetallic RE free magnetic 
phases, as (Fe-Mn)3(Sn-Sb) and MnAl-C, have 
been theoretically predicted, synthetized and 
characterized. 

»» The role of Ce in increasing the magnetic 
anisotropy of (Ce-Zr)(Fe)10Si2 has been 
determined by Mössbauer and neutron diffraction 
studies, as a starting point for developing 1:12 
compounds.

R e p r e s e n t a t i v e  p u b l i c a t i o n :

Effect of Nb and Cu on the crystallization behavior 
of under-stoichiometric Nd–Fe–B alloys, J. Phys. D: 
Appl. Phys. 50 (2017) 015305.

F u n c t i o n a l  m e m b r a n e s 

( I k e r b a s q u e  P r o f .  S e n e n t x u  L a n c e r o s )

In this area, novel membranes have been developed for 
water purification (both for filtration or photocatalytic 
processes); printable devices, such as TFT, passive 
electronic components and circuits; novel materials 
have been developed for printable batteries (in 
particular for both cathodes and separators) and, in a 
biomedical field, a new magnetically triggered drug 
release system has been proposed as well as novel 
structures for the development of electroactive tissue 
engineering microenvironments.   

R e p r e s e n t a t i v e  p u b l i c a t i o n :

Journal of Hazardous Materials (2017), 336, pp. 188-
194. (IF: 6.065) 
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M a t e r i a l s  f o r  M a g n e t o i m p e d a n c e 
s e n s o r s

The magneto-impedance (MI) effect in thin-films 
and amorphous ribbons has been investigated for 
diverse sensing applications. On the one hand, the 
optimum structure an material characteristics have been 
determined to maximize the performance, developing 
multilayered microsensors with an extraordinary 
sensitivity of 27 k/T). On the other hand, this 
outstanding performance is exploited in the detection 
of magnetic nanoparticles for biomedical applications 
and the development of new mechanical-deformation 
sensors.

M a i n  s c i e n t i f i c  r e s u l t s

»» Optimization of the structure to maximize the MI 
with sensitivities of 27 k/T 

»» Successful development of stress-sensitive (MI) 
materials deposited on flexible substrates.

R e p r e s e n t a t i v e  p u b l i c a t i o n :

IEEE Trans on Magn 53 (2017) 20000605.

M a g n e t o e l e c t r i c  M a t e r i a l s 

( P r o f .  J o n  G u t i é r r e z )

The combination of magnetostrictive with piezoelectric 
materials gives rise to magnetoelectric composites. 
When using magnetostrictive metallic glasses in the 
form of ribbons combined with piezoelectric PVDF 
film, magnetoelectric laminated composites can be easily 
fabricated. They lead to practical applications as energy 
harvesters or magnetic field sensors.

The same magnetostrictive metallic glasses can be used 
as magnetoelastic resonant platforms that show an 
extreme sensitivity to system mass changes 

M a i n  s c i e n t i f i c  r e s u l t s 

»» The influence of the length of the magnetoelectric 
laminates (through demagnetizing factor of the 
magnetostrictive constituent) when working in such 
applications has been demonstrated. 

»» We have proposed a new definition for an intrinsic 
magnetoelectric effect value that accounts for the 
maximum magnetoelectric value that can be achieved 
for such a laminate in the best working conditions (no 
demagnetizing effects at all). 

»» The current linear theory that correlated relative mass 
change vs relative resonance frequency change needs of 
a strong revision; 

»» Polystyrene is a good candidate to functionalize 
metallic glasses ribbons surfaces,

R e p r e s e n t a t i v e  p u b l i c a t i o n ( s ) :

"Metallic glass/PVDF magnetoelectric laminates for 
resonant sensors and actuators: a review”, J. Gutiérrez, 
A. lasheras, P. martins, N. Pereira, J.M. Barandiarán and 
S. Lanceros-Mendez Sensors, Volumen: 17 Pag: 1251 
(18 pp), 2017 DOI: 10.3390/s17061251 

Advanced 
Functional 
Materials
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Other 
lines

O t h e r  l i n e s

Beside, activity on Radiofrequency (RF) 
instrumentation for hyperthermia has started recently 
(PhD thesis of Eneko Garaio and Irati Rodrigo). Other 
efforts in developing RF instrumentation, as a wide 
band Ferromagnetic Resonance (FMR) apparatus 
for magnetic thin films study and development, 
have been undertaken with the collaboration of 
the RF researchers in the Department of Electricity 
and Electronics, at the Faculty of Science and 
Technology. Finally a joint project between people 
from hyperthermia and RF has succeed in obtaining a 
Marie Curie Individual fellowship (Javier Alonso) for 
developing a MRI compact system. This project has 
recently started this year 2017 and extends at least over 
two years.

Representative activity in this field during 2017 has 
been:

To p i c :   M a g n e t i c  n a n o p a r t i c l e s  a n d 
i n s t r u m e n t a t i o n  f o r  H y p e r t h e r m i a

The therapy against cancer by hyperthermia mediated 
by magnetic nanoparticles is a growing interest 
topic. Colorectal cancer, is one of the most frequent 
neoplastic processes in the western world, and it is 
complicated by metastases in the liver. Functionalized 
MNP-mediated magnetic hyperthermia is one of the 
few methods that has the theoretical possibility of 
producing a much localized damage in the tumor, 
without damaging the adjacent healthy tissues, and 
with the added value that its economic cost will be 
much lower than the current ones. Hyperthermia 
cancer therapy would have a great economic impact 
for the Basque Health System.

M a i n  s c i e n t i f i c  r e s u l t s : 

- "State of the art" RF electromagnetic applicators, 
based on the calorimetric method and in magnetometry 
respectively, have been built to determine the SAR of 
magnetic nanoparticles. 

- A magnetic hyperthermia equipment for laboratory 
animals has been built, and many experiments have 
been performed in WAG rats with colorectal tumors.

R e p r e s e n t a t i v e  p u b l i c a t i o n ( s ) :

»»  “Tuning sizes, morphologies, and magnetic 
properties of mono- vs. multi-core iron oxide 
nanoparticles through the controlled addition of 
water in the polyol synthesis” Gauvin Hemery, 
Anthony C. Keyes Jr., Eneko Garaio, Irati Rodrigo, 
Jose Angel García, Fernando Plazaola, Elisabeth 
Garanger, Olivier Sandre. Inorganic Chemistry, 56 
(14), 8232-8243, 2017

2D printing of functional materials and flexible 
electronics has started with the incorporation of 
Ikerbasque professor Senen Lanceros and deserves a 
clear space in materials development and also in device 
oriented activity.



Agreements with Spanish and  
Foreign Research Institutions

National Technical University of Athens, Greece   

(Erasmus agreement for graduate students and faculty in the 

field of materials and devices).

University of Pittsburgh, Dept. Materials Science and 

Engineering, Pittsburgh, PA, USA  

(collaboration in additive manufacturing of magnetocaloric 

materials).

Tokyo Institute of Technology, Tokyo, Japan  

(collaboration in composites of magnetic  shape memory alloys/ 

polymers).
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MOLEMAT: 	

Molecularly Engineered Materials and Processes 
for Perovskite Solar Cell Technology 

Call: ERC – Consolidator 2016	

IP: Shahzada Ahmad. 

SASPAT: 

Call: H2020-MSCA-IF-2016

Type of action: Marie Curie Individual Fellowship

Beneficiary: José María Porro

LIMOFilM: 

Encapsulación de líquidos iónicos en redes metal-
orgánicas porosas: Filtros avanzados para la 
eliminación de metales pesados de fuentes de agua 
contaminadas.

Call: Gobierno Vasco (Education) Type of action: 
PIBA-2017.

IP: Roberto Fernández de Luis. 

FLUMAN: 

Fluidos magnéticos estables en base a 
nanopartículas magnéticas de alta imanación. 

Call: Gobierno Vasco (Education) Type of action: 
PIBA-2017.

Partners: BCM, Universidad de Mondragón (MU)

MELTER: 

Aparato de enfriamiento ultrarrápido por "melt 
spinning"

Call: Gobierno Vasco (Education) Type of action: 
EQUIPAMIENTO CIENTIFICO 2017

IP: Jose Manuel Barandiaran

µ4f:

Microtecnologías como motor de desarrollo de 
microsistemas avanzados integrados en la fábrica 
inteligente. Monitorización estructural y detección 
de sustancias bio-químicas en medios productivos

Call: Gobierno Vasco (Industria) Type of 
action:ELKARTEK, Coordinator: TEKNIKER – 
IK4

Partners: Universidad del País Vasco (UPV/EHU), 
BCMaterials, IKERLAN-IK4. TECNALIA, 
Mondragon Goi Eskola Politeknikoa, CEIT-IK4, 
DIPC, AZTI Fundazioa, GAIKER, IKOR 
technology center SL, Universidad de Navarra.

CICE2017: 

Desarrollo de actividades de investigación 
fundamental estratégica en almacenamiento de 
energía electroquímica y térmica.

Call: Gobierno Vasco (Industria) Type of 
action:ELKARTEK, Coordinator: CIC 
ENERGIGUNE

Partners: Universidad del País Vasco (UPV/
EHU), BCMaterials, CIDETEC. TECNALIA, 
Mondragon Goi Eskola Politeknikoa, 

TEKNIKER-IK4, IKERLAN-IK4,

New Projects started during 2017



D I S S E M I N A T I O N  O F  R E S U LT S
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D I S S E M I N A T I O N  O F  R E S U L T S

O r g a n i z a t i o n  o f  C o n f e r e n c e s 

X Reunión Científica de Bioinorgánica: Biobilbao 
2017, Bilbao, 9-12 July 2017
Participation: Organizing Committee. 

Presidente: Gotzone Barandika

Secretario: Oscar Castillo

Tesorera: Begoña Bazán

Asesora científica: Maribel Arriortua, Eder Amayuelas, Arkaitz Fidalgo, Luis 

Lezama, Roberto Fernández de Luis

6TH Workshop New materials for a better life: 
"A new neutron source for a new generation of 
advanced materials” (27 October)
Organized by BCMaterials and ESSBilbao

Interantional symposium MATERIAL for tissue 
engineering (9 November)

Organized by Eneko Axpe and BCMaterials

COST-RADIOMAG2017: Annual Action 
Conference and MC meeting

“Renaissance of thin film photovoltaics: Perovskites a game changing light 
harvesting material”. Organised by by BCMaterials, University of Basque 
Country (UPV-EHU) and OSI Barrualde-Galdakao de Osakidetza on April 27-

28 in Bilbao.

I n v i t e d  Ta l k s  a n d  S e m i n a r s

Invi ted  speakers :

»» Vladimir Golub, Institute of Magnetism, 
National Academy of Sciences of Ukraine: 
”Ferromagnetic Resonance: Application to 
Magnetic Shape Memory Alloys” 

»» Gleb Kakazei, Departamento de Fisica e 
Astronomia, Universidade do Porto (Portugal): 
"Complete spin wave excitation spectra of vortex 
state magnetic dots"

»» Shahzada Ahmad, Ikerbasque professor &  
Abengoa researcher, Sevilla: ”Renaissance 
of thin film photovoltaics: Perovskites a game 
changing light harvesting material”

»» Ron Goldfarb, National Institute of 
Standards and Technology (NIST), Colorado 
(USA) & IEEE Magnetic Letters (Chief 
Editor): ”Mistakes to avoid in writing for 
publication”

»» Imre Gyuk, US Department of Energy: "Grid 
scale energy storage poised for success: Finding 
new value propositions"

O t h e r  d i s s e m i n a t i o n  a c t i v i t i e s

»» XVII Semana de la Ciencia, la Tecnología y la 
Innovación, Bilbao 08-12 November 2017. Stand 
“BCMaterials – New materials for a better life! ”.

»» 2º Concurso de Cristalización en la Escuela del 
País Vasco, Leioa, 05-05-2017. Organization and 
member of the jury

»» Interview to Gotzone Barandika in Euskadi Irratia 
“Norteko Ferrocarrila” 10 November 2017.
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D a t a S p e a k e r T i t l e

1 18/01/2017 Oihane Arriotua Magnetic nanoparticle approaches for magnetic hyperthermia

2 01/02/2017 Jagoba Martín
Superficial Characterization of Pollyoxometalate/Polymer Hybrid Composites using Low Energy Ion 
Scattering (LEIS) and Time-of-Flight Secondary Ion Mass Spectrometry (ToF-SIMS) advanced surface 
analysis techniques

3 Alberto Maceiras Polymer hybrid electrolytes based on Poly (ethylene) Oxide (PEO)

4 15/02/2017 Irati Rodrigo The design of a new AC magnetometer

5 Vasileios Alexandrakis “Hard/Soft” magnetic composites for magnetic recording applications

6 01/03/2017 Konstantin Guslienko Magnetic Soliton Dynamics in Patterned Nanostructures: from Vortices to Skyrmions

7 08/03/2017 Anabel Pérez
Influence of selective Ag addition on the transformation temperatures, magnetic properties and lattice 
parameters of a multicomponent Ni43Co7Mn20Fe2Ga21Cu7 alloy

8 Xabier Lasheras
Developing ferrite based nanocompounds for multiple biomedical applications: The road from the base 
material to its application

9 15/03/2017 Ikerne Etxebarria Printing smart materials and devices

10 Lourdes Marcano Following the incorporation of cobalt into the magnetosome structure

11 29/03/2017 Catarina Lopes Fabrication of pure β-PVDF film in a 3D shape

12 Eduardo Fernández Block Copolymers Hierarchical Templating of BiFeO3/CoFe2O4 Multiferroic Nanocomposite

13 05/04/2017 Irati Rodrigo The design of a new AC magnetometer

14 Imanol Landa Electrochemical processes and discharge product characterization in non-aqueous Na-O2 batteries

15 12/04/2017 Roberto Fernández Encapsulation of Ionic Liquids within Metal Organic Frameworks: towards new protonic conductors

16 Rajasekhar 
Madugundo

“TBA”

17 20/04/2017 Ana María Schönhöbel Study of Sm1-xCexFe9Co2Ti by magnetization and Mössbauer measurements

18 Maite Goiriena Magnetization reversal in circular vortex dots of small radius

19 03/05/2017 Jon Ostolaza
Synthesis of metal organic frameworks (MOFs) for the removal of heavy metals such as Arsenic and 
Chromium from water and as an active high temperature proton conductors in PEM Fuel Cells.

20 Ander Pilar TiO2 immobilized in P(VDF-TrFE) electrospun membranes for water purification

21 Antton Ibarbia Development of nanoparticle-functionalized inks for the printing of pressure and strain microsensors

22 18/05/2017 Javier Alonso Superparamagnetic iron oxide nanodiscs for hyperthermia therapy: Does size matter?

23 Ariane Sagasti Corrosion resistant metallic glasses for biosensing applications

24 31/05/2017 Andrés Martín Nitrogenation of (ZrNd)Fe10Si2 alloys with ThMn12 structure

25 Cristina Echevarría Synthesis of Fe-Sn metastable phases by non-standard techniques, for permanent magnets applications

B C M a t e r i a l s  F o r t n i g h t l y  S e m i n a r s
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D a t a S p e a k e r T i t l e

26 14/06/2017 Iván Rodríguez Shape Memory and Superelastic Effect at the Nanoscale

27 Arkaitz Fidalgo Zn-MOF74 / Ionic Liquid composite: towards an enhance CO2 storage capacity

28 28/06/2017 Daniel Salazar Tuning hysteresis in metamagnetic shape memory alloys for refrigeration applications

29 12/07/2017 Laura Gracia Preparation of Au/TiO2 nanostructures for incorporation in photoanodes of high efficiency solar cells

30 David Gandía Respuesta magnética de bacterias magnetotácticas alineadas

31 Paula González Development of proton exchange membranes based in polymer@ionic liquid composites

32 26/07/2017 Leticia Fernández Synthesis and characterization of an ionic polyoxovanadate-based hybrid compound

33 Pablo Bendialauneta
ΔE EFFECT, MAGNETOSTRICTION AND HYSTERESIS STUDY OF VITROVAC 4040 AND X6 
FERROMAGNETIC MATERIALS

34 Asier Galícia Fabricación de una plataforma para el control remoto de bacterias magneto tácticas

35 Asier Rodriguez
Synthesis and characterization of a new functionalised Metal-Organic Framework (MOF) with potential 
biological applications

36 27/07/2017 Ainara Valverde Towards the development of UV curable magnetostrictive and piezoelectric inks for sensor applications

37 Sheila Maiz Development of electrospun nanofibers for tissue engineering applications

38 20/09/2017 Mónica Gómez Characterization and stabilization of the ThMn12 phase for NdFe11Ti compounds

39 Naroa Iglesias Generation and characterization of Fe3M materials (M =Sn, Ge, Ga) for use as permanent magnets

40 04/10/2017 Alberto Maceiras Magnetic cellulose nanocrystal nanocomposites for the development of green functional materials

41 Anabel Pérez
Correlation between structure and mechanical properties in multicomponent single crystals based Ni-Mn-
Ga alloys

42 18/10/2017 Eduardo Fernández GMI sensors in flexible substrates TBA

43 Roberto Fernández
Composite silver vanadium oxide hydrogels and nano-films for environmental remediation and 
antimicrobial coatings

44 02/11/2017 Irati Rodrigo Design and assembly of an electromagnetic applicator for magnetic hyperthermia experiments

45 Arkaitz Fidalgo Metalloporphyrin based Solid Coordination Frameworks: mimicking the natural properties

46 15/11/2107 Paula Sánchez Carbon-based anode materials for sodium ion batteries

47 Clara García Innovative materials; from hydrogels to piezoresistive sensors and actuators

48 29/11/2017 Javier Alonso Exosome Enrichment in Blood Biopsies via Nanowire Tags

49 Ana María Schönhöbel Magnetic properties of new series Sm1-xNdxFe11V (x=0, 0.2, 0.4) with ThMn12 type structure.

50 13/12/2017 Ariane Sagasti
Metglas/ZnO/Hemoglobin electrode to detect the oxidation of the haemoglobin simultaneously by CV 
and MR

51 Andrés Martín Role of Ce substitution in the magneto-crystalline anisotropy of tetragonal ZrFe10Si2

 

B C M a t e r i a l s  F o r t n i g h t l y  S e m i n a r s
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H I G H  L E V E L  E D U C A T I O N 

M a s t e r 

M a s t e r  t h e s e s :

»» "Development of proton exchange membranes 
based in polymer@ionic liquid composites", by 
Paula González Saiz; Máster de Nuevos Materiales 
(UPV/EHU). Supervisors: Ana Catarina Lopes / 
María Isabel Arriortua

»» “Nanodiscs by colloidal lithography for 
biomedical applications”, by Claudia Ezquerro 
Toral. Máster de Nuevos Materiales (UPV/EHU). 
Supervisor: Alfredo García Arribas

»» "Magnetic characterization of CexSm1-
xFe9Co2Ti alloys for permanent magnets" Ana 
Mª Schnobel, Máster de Nuevos Materiales (UPV/
EHU). Supervisor: José Manuel Barandiaran

»» "Self-Assemble and magnetic response of 
aligned magnetotactic bacteria", by David 
Gandia. Máster de Nuevos Materiales (UPV/
EHU). Supervisor: María Luisa Fernández-
Gubieda

»» "Preparation of Au/TiO2 nanostructures for 
incorporation in photoanodes of high efficiency 
solar cells". Máster de Nuevos Materiales (UPV/
EHU). Supervisor: Maite Intsausti

D o c t o r a t e

P h D  t h e s e s :

»» "Development and Applications of Semicrystalline 
Polymers: From Shape Memory to Self-Healing 
Materials" by Nuria García , UPV/EHU. 
Supervisors: Luis León Isidro, José Manuel Laza 
Torroba.  

»» "Developing ferrite based nanocompounds for 

biomedical applications" by Xabier Lasheras, UPV/
EHU. Supervisor: Maite Insausti.

»» "Hybrid polyoxometalates: synthesis, crystal 
structures, thermostructural behavior and anchoring 
to tailored polymeric surfaces" by Jagoba Martín, 
UPV/EHU. Supervisors: Juan Manuel Gutiérrez-
Zorrilla, José Luis Vilas.

»» "Magnetic vortex nanodiscs for cancer cell 
destruction" by Maite Goiriena, UPV/EHU. 
Supervisor: Alfredo García Arribas.

»» “Propiedades mecánicas y calóricas de cintas 
elaboradas por solidificación rápida de aleaciones 
ferromagnéticas con memoria de forma base Niquel” 
by Christian Omar Aguilar, Co-tuition among 
UPV/EHU and Instituto Potosino de Investigación 
Científica y Tecnológica, San Luis Potosí, México. 
Supervisors:  Volodymyr Chernenko, Horacio 
Flores-Zúñiga.

»» "Magnetic Scaffolds for biomedical applications", 
by Mª Blanca Valle, UPV/EHU. Supervisors:  
Esperanza Díaz, José Manuel Barandiaran.

S u m m e r  S c h o o l s

The 2017 IEEE Magnetics Society Summer School 
was organized BCMaterials a with the collaboration 
of the "Department of Science and Engineering of 
Materials" (CITIMAC), University of Cantabria, and 
the International University Menéndez Pelayo, UIMP. 
The support of the Spanish Club of Magnetism (sister 
Society to IEEE Magnetics Society) and the Chapters 
of the Magnetic Society of the IEEE in Spain, Italy 
and Romania was also decisive. 

The School took place in the Palace of "La Magdalena" 
Santander, from 19 to 23 June, and was attended by 
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90 PhD students from 22 countries. Eleven scientist 
of first International rank (see bellow) did the lectures. 
The chairs of the local Organizing Committee were 
José Manuel Barandiaran (Scientific Director of 
BCMaterials) and José Carlos Gómez Sal (University 
of Cantabria). Manuel Vázquez, President of the IEEE 
Magnetics Society and Atsufumi Hirohata, Chair of 
the Education Committee were present during the 
School.

A new and special initiative of the Education 
Committee of the IEEE Magnetics Society was 
introduced in this school to support students-led 
projects for the first time. Students who shared 
common interests on their PhD studies formed groups 
of about 5 people to discuss a project in the designated 
group project time during the School and over 
e-mails/Skype before that. The winners will be invited 
to submit and present a poster at the Intermag 2018 in 
Singapore. 16 groups (including a total of 82 students) 
were formed and they presented their research 
and financial plans in 5 min talks on Thursday, 22 
June. Each student had one vote at the end of the 
presentation. By adding votes by the Summer School 
lectures and organizing committee members, the 

2017 IEEE SS Lecturers. From top to bottom, left to right: Oliver Gutfleisch, 
Puerto Morales, Robert Stamps, J Thomas Schrefl, Xiaofeng Jin, Bernard Dieny, 
Eiji Saitoh, Hendrik Ohldag, Jeff McCord, Michael Farle, Mike Coey

During a lecture

2017 MSSS Chair, Manu Barandiarán, EdCom Chair, Atsufumi Hirohata, and 
MagSoc President, Manuel Vazquez at the venue.

Homage to Blas Cabrera: Presentation of the exhibit
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following project, which includes a PhD student from 
BCMaterials (Ana Maria Schönhöbel),was funded: 

"Novel design for a magnetic encoder system"

»» Christian Huber, University of Vienna, Austria

»» Yaoying Zhong, Nanyang Technological University, 
Singapore 

»» Ana Maria Schönhöbel, BCMaterials, University of 
the Basque Country, Spain

»» Daniel Simon, Robert Bosch GmbH, Germany

»» Chia Chang, National Tsing Hua University, 
Taiwan

As a part of the School activities, the homage to Blas 
Cabrera Felipe also took place. He was a distinguished 
Spanish scientist in magnetism and Chancellor of 
the Summer International University of Santander, 
the precursor of the present International University 
Menéndez Pelayo, in the 30´s of the last century. 
He was the only Spanish participant in the Solvay 
conferences on the new quantum science: 1930 
(Magnetism) and 1933 (Nuclear structure) as invited 
by Marie Curie and Albert Einstein.

W i n t e r  c o u r s e : 

Magnetism in Biomedicine, an introduction

– A course for Master and PhD students –

February 2 and 3, 2017

The 2017 Magnetism in Biomedicine winter course 
was organized by BCMaterials  with the collaboration 
of the Instituto de Ciencia de Materiales, CSIC, 
Zaragoza and the University of Zaragoz.

The Course took place in the Paraninfo of the Faculty 
of Science and Technology FCT/ZTF, Leioa on 2nd 
and 3rd of February, and was attended by 40. 

Five scientist of first International rank (see bellow) 
did the lectures. The chairs of the local Organizing 
Committee were Dr. Maria Luisa Fernandez-Gubieda 
and Dr. Maite Intsausti. 

»» Dr. Laura Asin, Instituto de Ciencia de Materiales, 
CSIC, Zaragoza

»» Dr. Valeria Grazu, Universidad de Zaragoza, 
Zaragoza

»» Dr. Ana Garcia Prieto, Departamento Física 
Aplicada I, UPV/EHU

»» Dr. Maite Insausti, Departamento de Quíamica 
Inorgánica, UPV/EHI

»» Dr. Mª Luisa Fernandez-Gubieda, Departmento de 
Electricidad y Electrónica, UPV/EHU

S u m m e r  I n t e r n s h i p s

»» Ainara Valverde – “Development of conductive and 
piezoresistive inks for sensor applications”

»» Asier Galicia – “Development of Homemade 
magnetotaxis platform

»» Leticia Fernandez – “Thermally Triggered crystal-
to –crystal transformations in ployoxometalate 
based compounds

»» Pablo Bedialauneta – “ ΔE Effect and Applications 
in devices”

»» Sheila Maiz – “Development of electrospun 
nanofilbers for tissue engineering applictaions”

»» Asier Rodriguez – “Metal Organic Frameworks 
(MOFs) Nona-carriers dor controlled antimicrobial 
agents release

»» Naroa Iglesias – “Production of new Fe-Rich based 
permanent magnets by non-equilibrium methods

»» Mónica Iglesias – “Development of infiltrated 
permanent magnets from a nano-approach” 



O T H E R  A C T I V I T I E S
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O T H E R  A C T I V I T I E S 

L a r g e  F a c i l i t i e s  e x p e r i m e n t s

»» "Spin correlation in clusters of magnetic 
nanoparticles" (5-53-267); P. Bender,  L. 
Fernández-Barquín, M.L. Fernández-Gubieda, D. 
Gonzalez Alonso, L. Marcano, W. Szczerba. ILL 
(Grenoble); D33 (SANS), 29 January-02 February 
2017

»» "Magnetic anisotropy of magnetite nanoparticles 
biosynthesized by magnetotactic bacteria" 
(17104775-ST); A. García Prieto,  M.L. 
Fernández-Gubieda, L. Marcano,  A. Muela, S. 
Valencia. BESSY (Berlin); UE49_PGM SPEEM, 
27 February-05 Mars 2017

»» "XANES spectroscopy on biologically synthesized 
magnetite nanoparticles doped with metallic elements 
(Ni, Zn, Cu)"; A. García Prieto, D. Muñoz 
Rodríguez, A. Muela, J. Alonso, M.L. Fernández-
Gubieda, L. Marcano. ESRF (Grenoble); SpLine-
BM25A, 27 April-02 May 2017

»» "Magnetic field suppression of the Martensitic 
transition in a Ni—Mn—In alloy: H-T phase 
diagram"; A. Pérez-Checa; P. Lázpita, V. 
Chernenko, J.M. Barandiaran.  HFML (Nijmegen) 
8-12 June 2017

»» "Single crystal  X-ray  diffraction  studies  on  
porphyrin  based  MOF  and  vanadate based MOF 
microcrystals:  Structural Resolution and Thermal 
Behaviour". Data reduction and treatment; A. 
Fidalgo-Marijuan, E. Serrano Larrea, R. Fernández, 
M. I. Arriortua, B. Bazan, L. Bravo, F. Llano, 
J. L. Pizarro, K. Urtiaga, G. Barandika. ESRF 
(Grenoble) BM25B	 26-31 June 2017

»» "Magnetic properties of transition metal doped 
magnetosomes biosynthesized by magnetotactic 
bacteria"; A.García Prieto,  M.L. Fernández-
Gubieda, L. Marcano,  A. Muela, S. Valencia, 
D.Muñoz, D. Gandía. Bessy II (Berlin-Germany), 
P:PM3, 16-22 October 2017 

»» “New layered vanadium oxides with different 
intercalated species as electrode”; J. Orive, R. 
Fernández, E. Serrano, M. Arriortua; ESRF 
(Grenoble) SpLine-BM25A. October 2017

O t h e r :  V i s i t s  o f  B C M a t e r i a l s 
r e s e a r c h e r  t o  o t h e r  i n s t i t u t i o n s

»» V.A. Chernenko: Research visit in Tokyo Institute of 
Technology, Tokyo, Japan, July 20  - September 17.

»» Anabel Perez-Checa: research visit to Lappeenranta 
University of Technology, Material Physics 
Laboratory,  Savonlinna, Finland. 1 month, July

»» P. Lazpita and A. Perez-Checa. High Field Magnet 
Laboratory HFML-EMFL, NIJMEGEN, 
Netherlands. June, 1 week

»» G.V. Kurlyandskaya, Physics Department, 
University of Maryland, USA. January, 2 weeks

»» G.V. Kurlyandskaya, Biomedical Physics and 
Engineering Department Ural State Medical 
University, Ekaterinburg, Russian Federation 
September-October, 5 weeks

»» J. Alonso, University of Minnesota - Dept. of 
Electrical and Computer Engineering July-
September, 6weeks.

»» A. Martin, research visit to National Center for 
Scientific Research, “DEMOCRITOS, Athens, 3 
months

»» C. Echevarria, research visit to University of 
Delaware, USA, 1 month

»» A.M. Schönhöbel, research visit to University of 
Delaware, USA, 2 months
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M A I N  R E S E A R C H  P R O D U C T I O N 

S e l e c t e d  C o n f e r e n c e  C o n t r i b u t i o n s 

Workshop H2BioCatO2 2017,  Castellón, Spain, 22-
24 November 2017

Participation: María Isabel Arriortúa Chairing session 3. 

International workshop on "Hysteresis in 
magnetocaloric, electrocaloric and elastocaloric 
refrigeration". Dresden Technical University, 
February 7-9, 2017, Dresden, Germany. 

Participation: VA Chernenko

Invited talk: “Anhysteretic change of physical properties 
above critical point at stress-temperature phase diagram 
of martensitic transformation in shape memory alloys”. 

"XXVI International Materials Research Congress", 
Cancún (México) August 2017 

Participation: J. Gutiérrez, A. Lasheras, P. Martins, J.M. 
Barandiarán and S. Lanceros-Méndez: “Magnetoelastic 
metallic glass/PVDF laminated composites: from 
fabrication to applications”  (Invited).

Reunión anual del Club Español de Magnetismo. 15 
de septiembre de 2017. Sevilla (España).

Participation: A García-Arribas, Invited talk: "Magnetic 
vortex nanodiscs for cancer cell destruction".

Jornada: New materials for sensors and actuators. 
InaMat (Institute for Advanced Materials) 28 
Septiembre 2017. Pamplona (España).

Participation: A García-Arribas, Invited talk: "Soft 
magnetic materials: from microsensors to cancer 
therapy"

“Energy Materials Nanotechnology, Soft Materials 
2017”, Vienna (Austria) June 2017 

Participation: D. Salazar: “Tuning hysteresis in 
metamagnetic shape memory alloys for refrigeration 
applications” (Invited)

Smart and functional polymer-nanoparticle based 
materials for environmental, biomedical and energy 
applications. 

Participation: Francesko A, Cardoso VF, 
Lanceros-Méndez S. Talk given at the Instituto de 
Microelectrónica de Barcelona, IMB-CNM (CSIC), 
15th – 16th February, 2017

Electroactive microenvironments for tissue 
engineering applications.  International Symposium 
on Materials for Tissue Engineering; November 9th 
2017 Bilbao, Spain.

Participation: C. Ribeiro, S. Ribeiro, D.M. Correia, 
I. Etxebarria, N. Castro, V. Correia and S. Lanceros-
Méndez.

 “Ink jet printing: Basics, technique, inks and 
electronic devices" Eloi Ramon (ICAS CNM, 
Barcelona, Spain) & Senentxu Lanceros-Mendez 
(BCMaterials, Spain and Univ. Minho, Braga, 
Portugal). 

Invited course at the MNE-2017 43er International 
Meeting on Micro and Nanoengineering meeting, 
September 2017, Braga, Portugal

 “Printing smart and functional polymers for sensor 
and actuator applications”, Techconnect, May 13/5-
17/5/2017, Washington, USA. S. Lancero-Mendez
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C o n t r i b u t i o n s 

“Advanced technologies based on smart-
polymer nanocomposites” 

Participation: P. Martins, S. Lanceros-Mendez, 
27/3-29/3/, European Hengstberger Symposium 
New Horizons in Smart Materials, Heidelberg, 
Germany.

“The key role of smart and functional 
materials in the development of modern 
technology” 

Participation: S. Lanceros-Mendez; The 
Vanguard Lecture, 20th February 2017; IIT 
Jodhpur, India

“Advanced polymer based materials: from 
fundamentals to applications…. and back to 
fundamentals” 

Participation: S. Lanceros-Mendez, Invited 
seminar, University of Jadavpur, 02/2017

“Multifunctional polymer composites: 
expanding their applicability by tuning shape 
and response”

 Participation: D. M. Correia, C. Ribeiro, V. 
F. Cardoso, P. Martins, S. Lanceros-Méndez, 
6th International Conference on Functional 
Electroceramics and Polymers, 20th-22th 
February, 2017, IIT Kharagpur, India 

“Optimization and integration of 
multifuctional polymer based materials: 
challenges and trends” 

Participation: S. Lanceros-Mendez, XIII 
Meeting of the Institute of Materials of Alicante 
(IUMA) 19-20/1/2017, Alicante, Spain
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J o u r n a l  a r t i c l e s

1.	 Highly thermally stable heterogeneous catalysts: study 
of 0D and 3D porphyrinic MOFs. Eder Amayuelas; 
Arkaitz Fidalgo-Marijuan; Begoña Bazán; Miren-
Karmele Urtiaga; Gotzone Barandika; María Isabel 
Arriortua. CrystEngComm, Volume 20, 301-311.

2.	 In vivo demonstration of the suitability of piezoelectric 
stimuli for bone reparation. Clarisse Ribeiro; Daniela 
María Correia; I. Rodrigues; L. Guardão; S. Guimarães; 
R. Soares; S. Lanceros-Méndez. Materials Letters, 
Volume 209, 118-121.

3.	 Scalable synthetic method for SOFC compounds. 
Aritza Wain-Martin; Aroa Morán-Ruiz; Karmele 
Vidal; Aitor Larrañaga; M.A Laguna-Bercero; María 
Isabel Arriortua. Volume 313, 52-57.

4.	 Transformation behavior and magnetocaloric effect in 
Mn1-xCrxCoGe (x=0.04 and 0.11) melt-spun ribbons 
tailored by heat treatment. Gerardo Daniel-Pérez; 
J. L. Sánchez Llamazares; P. Álvarez-Alonso; C. F. 
Sánchez-Valdés; R. Varga; Volodymyr A. Chernenko; 
A. Quintana-Nedelcos. Journal of Magnetism and 
Magnetic Materials, Volume 444, 263-269.

5.	 Marked Object Recognition Multitouch Screen Printed 
Touchpad for Interactive Applications. Jivago Serrado 
Nunes; N. Castro; Sergio Gonçalves; Nélson Pereira; 
Victor Correia; S. Lanceros-Méndez. Sensors (MDPI), 
Volume 17, Issue 12, 2786.

6.	 Cu(II) and Zn(II) based Phthalocyanine as Hole 
selective layers for Perovskite Solar Cells. Laura Caliò; 
Jorge Follana-Berná; Samrana Kazim; Morten Madsen; 
Horst-Günter Rubahn; Ángela Sastre-Santos; Shahzada 
Ahmad. Sustainable Energy & Fuels, Issue 10.

7.	 High-performance graphene-based carbon nanofiller/
polymer composites for piezoresist ive sensor 
applications. Pedro Costa; Joao Nunes-Pereira; Juliana 
Oliveira; Jaime Silva; J. Agostinho Moreira; S. A. C. 
Carabineiro; J.G. Buijnsters; S. Lanceros-Méndez. 
Composites Science and Technology, Volume 153, 
241-252.

8.	 On the Relevance of the Polar ?-Phase of Poly(vinylidene 
fluoride) for High Performance Lithium-Ion Battery 
Separators. Manab Kundu; Carlos M. Costa; Juliana 
Dias; Alberto Maceiras; José L. Vilas; S. Lanceros-
Méndez. Journal of Physical Chemistry C, Volume 
121, 26216-26225.

9.	 Na2.5Fe1.75(SO4)3/Ketjen/rGO: An advanced 
cathode composite for sodium ion batteries. Aintzane 
Goñi; Amaia Iturrondobeitia; Izaskun Gil de Muro; 
Luis Lezama; Teófilo Rojo. Journal of Power Sources, 
Volume 369, 95-102.

10.	 Dipole-induced exchange bias. Felipe Torres; Rafael 
Morales; Ivan K. Schuller; Miguel Kiwi. Nanoscale, 
Volume 9, 17074.

11.	 Magnetic phases in thin films of Ni–Fe(Co)–Ga 
ferromagnetic shape memory alloy. Volodymyr A. 
Chernenko; Iván Rodríguez Aseguinolaza; Golub, V.; 
Salyuk, O. Y.; José Manuel Barandiarán. Journal of 
Physics D: Applied Physics, Volume 50, 45.

12.	 Improving Na–O2 batteries with redox mediators. 
James T. Frith; Imanol Landa-Medrano; I. Ruiz de 
Larramendi; Teófilo Rojo; John  R.Ower; Nuria 
García-Araez. Chemical Communicatios, Volume 53, 
88, 12008-12011.

13.	 Microscopic reversal magnetization mechanisms 
in CoCrPt thin films with perpendicular magnetic 
anisotropy: Fractal structure versus labyrinth stripe 
domains. David Navas; Nastassia Soriano; F. Berón; C. 
T. Sousa; K. R. Pirota; J. Torrejon; Carolina Redondo; 
Rafael Morales; C. A. Ross. Physical Review B, Volume 
96, Issue 18.

14.	 Water-Based Suspensions of Iron Oxide Nanoparticles 
with Electrostatic or Steric Stabilization by Chitosan: 
Fabrication, Characterization and Biocompatibility. 
Galina V. Kurlyandskaya; L. S. Litvinova; A. P. 
Safronov; V. V. Schupletsova; Irina S. Tyukova; 
Olga G. Khaziakhmatova; Galina B. Slepchenko; K. 
A. Yurova; Elena G. Cherempey; N. A. Kulesh; R. 
Andrade; I. Beketov; I. A. Khlusov. Sensors (MDPI), 
Volume 17, 11.

15.	 Human Mesenchymal Stem Cells Growth and 
Osteogenic Differentiation on Piezoelectric Poly( 
vinylidene fluoride) Microsphere Substrates. R. 
Sobreiro-Almeida; M. N. Tamaño-Machiavello; E. 
O. Carvalho; L. Cordón; S. Doria; L. Senent; Daniela 
María Correia; Clarisse Ribeiro; S. Lanceros-Méndez; 
R. Sabater i Serra; J. L. Gómez Ribelles; A. Sempere. 
International Journal of Molecular Sciences, Volume 
18, Issue 11, 2391.

16.	 Magnetoimpedance in Samples With Patterned Surfaces 
for the Detection of Magnetic Particles and Ferrofluids. 

S e l e c t e d  C o n f e r e n c e  C o n t r i b u t i o n s   /  J o u r n a l  A r t i c l e s
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H i g h l y  t h e r m a l l y  s t a b l e  h e t e r o g e n e u s  c a t a l y s t s

E v i d e n c e  o f  p r o m i s i n g  b i o l o g i c a l - p h a r m a c o l o g i c a l  
a c t i v i t i e s 

C u ( I I )  a n d  Z n ( I I )  b a s e d  p h t h a l o c y a n i n e s  a s  h o l e  
s e l e c t i v e  l a y e r s  f o r  p e r o v s k i t e  s o l a r  c e l l s

No t a b l e  r e s u l t s 

J o u r n a l  A r t i c l e s

Alfredo García-Arribas; Maite Goiriena-Goikoetxea; 
Eduardo Fernández; José Manuel Barandiarán. IEEE 
Transactions on Magnetics, Volume 53, 11.

17.	 Magnetoimpedance biosensor prototype for ferrogel 
detection. Galina V. Kurlyandskaya; Eduardo Fernández; 
A. P. Safronov; F. A. Blyakhman; Andrey Svalov; A. 
Burgoa Beitia; I. Beketov. Journal of Magnetism and 
Magnetic Materials, Volume 441, 650–655.

18.	 Electrochemical performance of CuNCN for sodium 
ion batteries and comparison with ZnNCN and lithium 
ion batteries. Eguia-Barrio; E. Castillo-Martínez; F. 
Klein; R. Pinedo; Luis Lezama; J. Janek; P. Adelhelm; 
Teófilo Rojo. Journal of Power Sources, Volume 367, 
130-137.

19.	 Magnetic cellulose nanocrystal nanocomposites for 
the development of green functional materials. Erlantz 
Lizundia; Alberto Maceiras; José L. Vilas; Pedro 
Martins; S. Lanceros-Méndez. Carbohydrate Polymers, 
Volume 175, 425-432.

20.	 Inf luence of  the sputter ing pressure on the 
morphological features and electrical resistivity 
anisotropy of nanostructured titanium films. Paulo 
Pedrosa; Armando Ferreira; Jean-Marc Cote; N. 
Martin; Mohammad Arab Pour Yazdi; Alain Billard; 
S. Lanceros-Méndez; F. Vaz. Applied Surface Science, 
Volume 420, 681-690.

21.	 Thermal ly-Triggered Crysta l  Dynamics and 
Permanent Porosity in the First Heptatungstate-
Metalorganic Three-Dimensional Hybrid Framework. 
Jagoba Martin; Beñat Artetxe; Santiago Reinoso; Leire 
San Felices; Oscar Castillo; Garikoitz Beobide; José 
L. Vilas; Juan M. Gutiérrez-Zorrilla. Chemistry - A 
European Journal, Volume 23, 59.

22.	 Transformation behavior and inverse caloric effects in 
magnetic shape memory Ni44-xCuxCo6Mn39Sn11 
ribbons. Wójcik; Wojciech Maziarz; M. J. Szczerba; M. 
Sikora; A. Zywczak; C. O. Aguilar-Ortiz; P. Álvarez-
Alonso; E. Villa; H. Flores-Zuñiga; Eduard Cesari; J. 
Dutkiewicz; Volodymyr A. Chernenko. Journal of 
Alloys and Compounds, Volume 721, 172-181.

23.	 Polarized Neutron Study of Ni-Mn-Ga Alloys: 
Site-Specific Spin Density Affected by Martensitic 
Transformation. Patricia Lázpita; José Manuel 
Barandiarán; Jon Gutiérrez; C. Mondelli; A. Sozinov; 
Volodymyr A. Chernenko. Physical Review Letters, 
Volume 119, Issue 15.
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24.	 Motor current signature analysis for gearbox condition 
monitoring under transient speeds using wavelet 
analysis and dual-level time synchronous averaging. 
Iñaki Bravo-Imaz; Hossein Davari Ardakani; 
Zongchang Liu; Alfredo García-Arribas; Aitor Arnaiz; 
Jay Lee. Mechanical Systems and Signal Processing, 94, 
73-84.

25.	 Free-volume effects on the thermomechanical 
performance of epoxy-SiO2 nanocomposites. Erlantz 
Lizundia; Iñaki Serna; Eneko Axpe; José L. Vilas. 
Journal of Applied Polymer Science, 134, 34.

26.	 Crystal Morphology Control of Synthetic Giniite by 
Alkaline Cations and pH Variations. Renato Gonçalves; 
Ricardo Martins; Carlos M. Costa; Stanislav Ferdov; S. 
Lanceros-Méndez. Crystal Growth & Design, Volume 
10, 8, 849.

27.	 Thermal stability increase in metallic nanoparticles-
loaded cellulose nanocrystal nanocomposites. U. 
Goikuria; Aitor Larrañaga; José L. Vilas; Erlantz 
Lizundia. Carbohydrate Polymers, Volume 171, 193-
201.

28.	 Evidence of promising biological-pharmacological 
activities of the sertraline-based copper complex: 
(SerH(2))(2)[CuCl4]. Nancy Martini; Juliana E. 
Parente; María Eugenia Toledo; Graciela E. Escudero; 
Carlos H. Laino; Juan J. Martínez Medina; Gustavo 
A. Echeverría; Oscar E. Piro; Luis Lezama; Patricia A. 
M. Williams; Evelina G. Ferrer. Journal of Inorganic 
Biochemistry, Volume 174, 76-89.

29.	 Capture and separation of l-histidine through optimized 
zinc-decorated magnetic silica spheres. Vanessa F. 
Cardoso; V. Sebastian; Carlos J.R. Silva; Gabriela 
Botelho; S. Lanceros-Méndez. Acta Biomateralia, 
Volume 157, 48-55.

30.	 Magnetization reversal in circular vortex dots of small 
radius. Maite Goiriena-Goikoetxea; K. Y. Guslienko; 
M. Rouco; Iñaki Orue; E. Berganza; M. Jaafar; A. 
Asenjo; María Luisa Fdez-Gubieda; L. Fernández 
Barquín; Alfredo García-Arribas. Nanoscale, Issue 31.

31.	 Membranes based on polymer miscibility for selective 
transport and separation of metallic ions. Djamila 
Zioui; Omar Arous; Nabil Mameri; H. Kerdjoudj; 
María San Sebastián; José L. Vilas; Joao Nunes-Pereira; 
S. Lanceros-Méndez. Journal of Hazardous Materials, 
336, 188-194.

32.	 Size effects in the equivalent magnetic noise of 
layered Fe64Co17Si7B12/PVDF/Fe64Co17Si7B12 
magnetoelectric sensors. Andoni Lasheras; Jon 
Gutiérrez; José Manuel Barandiarán. Sensors and 
Actuators A: Physical, Volume 263, 488-492.

33.	 Nanostructured ZnO in a Metglas/ZnO/Hemoglobin 
Modified Electrode to Detect the Oxidation of the 
Hemoglobin Simultaneously by Cyclic Voltammetry 
and Magnetoelastic Resonance. Ariane Sagasti; 
Nikolaos Bouropoulos; Dimitris Kouzoudis; Apostolos 
Panagiotopoulos; Emmanuel Topoglidis; Jon Gutiérrez. 
Materials, Volume 10, Issue 8.

34.	 Permalloy-Based Thin Film Structures: Magnetic 
Properties and the Giant Magnetoimpedance Effect 
in the Temperature Range Important for Biomedical 
Applications. A. Chlenova; Alexey A. Moiseev; Mikhail 
S. Derevyanko; Aleksandr V. Semirov; Vladimir N. 
Lepalovsky; Galina V. Kurlyandskaya. Sensors (MDPI), 
Volume 17, Issue 8.

35.	 Photoca t a ly t i c  degrada t ion  o f  r eca l c i t r an t 
micropollutants by reusable Fe3O4/SiO2/TiO2 
particles. Sara Teixeira; H. Mora; Lisa-Marie Blasse; 
P. M. Martins; S. A. C. Carabineiro; S. Lanceros-
Méndez; Klaus Kühn;  Gianaurelio Cuniberti. Journal 
of Photochemistry and Photobiology A: Chemistry, 
Volume 345, 27-35.

36.	 Tuning Sizes, Morphologies, and Magnetic Properties of 
Monocore Versus Multicore Iron Oxide Nanoparticles 
through the Controlled Addition of Water in the 
Polyol Synthesis. Gauvin Hemery; Anthony C. Keyes 
Jr; Eneko Garaio; Irati Rodrigo; José Ángel García; 
Fernando Plazaola; Elisabeth Garanger; Olivier Sandre. 
ACS Inorganic Chemistry, 56(14), pp 8232,8243.

37.	 Evaluation and optimization of the magnetoelectric 
response of CoFe2O4/poly(vinylidene fluoride) 
composite spheres by computer simulation. C. S. 
Lehmann; Nélson Pereira; S. Lanceros-Méndez; Pedro 
Martins. Composites Science and Technology, 146, 
119-130.

38.	 Preparation of Poly(vinylidene fluoride) Lithium-
Ion Battery Separators and Their Compatibilization 
with Ionic Liquid – A Green Solvent Approach. 
Carlos M. Costa; M. Henriques; Attila Gören; A. V. 
Machado; María Manuela Silva; S. Lanceros-Méndez. 
ChemistrySelect, Volume 2, Issue 19.

J o u r n a l  A r t i c l e s
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39.	 The Influence of Copolymer Composition on PLGA/
nHA Scaffolds’ Cytotoxicity and In Vitro Degradation. 
E. Díaz Tajada; Igor Puerto; Sylvie Ribeiro; S. Lanceros-
Méndez; José Manuel Barandiarán. Nanomaterials, 
Volume 7, Issue 7, 173.

40.	 Magnetoelectric response on Terfenol-D/P(VDF-
TrFE) two-phase composites. R. Brito-Pereira; 
Clarisse Ribeiro; S. Lanceros-Méndez; Pedro Martins. 
Composites Part B: Engineering, 120, 97-102.

41.	 Architecture of Na-O-2 battery deposits revealed 
by transmission X-ray microscopy. Imanol Landa-
Medrano; Andrea Sorrentino; Lorenzo Stievano; I. 
Ruiz de Larramendi; Eva Pereiro; Luis Lezama; Teófilo 
Rojo; Dino Tonti. Nano Energy, 37, 224-231.

42.	 Kinetic study of thermal degradation of chitosan as 
a function of deacetylation degree. M. A. Gámiz-
González; Daniela María Correia; S. Lanceros-Méndez; 
V. Sencadas; J. L. Gómez Ribelles; A. Vidaurre. 
Carbohydrate Polymers, 167, 52-58.

43.	 Surfactant-assisted production of TbCu2 nanoparticles. 
M. de la Fuente Rodríguez; J. I. Espeso; J. A. González; 
J. Rodríguez Fernández; D. P. Rojas; L Rodríguez 
Fernández; Alfredo García-Arribas; María Luisa 
Fdez-Gubieda; C. Echevarria-Bonet; É. A. Périgo; A. 
Michels; L. Fernández Barquín. Journal of Nanoparticle 
Research, Volume 19, 7, 231.

44.	 Cellulose-based magnetoelectric composites. Yan 
Zong; T. Zheng; Pedro Martins; S. Lanceros-Méndez; 
Zhilian Yue; M. J. Higgins. Nature Communications, 
Volume 8, 38.

45.	 Thermal, structural and degradation properties of 
an aromatic-aliphatic polyester built through ring-
opening polymerization. Erlantz Lizundia; Vishalkumar 
A. Makwana; Aitor Larrañaga; José L. Vilas; Michael P. 
Shaver. Polymer Chemistry, 8, 22, 3530-3538.

46.	 Nanostructured materials for magnetic biosensing. 
Galina V. Kurlyandskaya; Dmitriy S. Portnov; I. 
Beketov; Aitor Larrañaga; A. P. Safronov; Iñaki Orue; 
A. I. Medvedev; A. A. Chlenova; Maria B. Sanchez-
Ilarduya; Ana Martínez-Amesti; Andrey Svalov. BBA 
- Biochimica et Biophysica Acta, Volume 1861, Issue 
6, 1494-1506.

47.	 Influence of the bacterial growth phase on the 

magnetic properties of magnetosomes synthesized by 
Magnetospirillum gryphiswaldense. Lourdes Marcano; 
Ana García-Prieto; D. Muñoz; L. Fernández Barquín; 
Iñaki Orue; Javier Alonso; Alicia Muela; María Luisa 
Fdez-Gubieda. BBA - Biochimica et Biophysica Acta, 
In Press.

48.	 High temperature Ni45Co5Mn25 ? xFexGa20Cu5 
ferromagnetic shape memory alloys. Anabel Pérez 
Checa; J. Feuchtwanger; D. Musiienko; A. Sozinov; 
José Manuel Barandiarán; K. Ullakko; Volodymyr A. 
Chernenko. Scripta Materialia, 134, 119-122.

49.	 Metallic Glass/PVDF Magnetoelectric Laminates 
for Resonant Sensors and Actuators: A Review. Jon 
Gutiérrez; Andoni Lasheras; Pedro Martins; Nélson 
Pereira; José Manuel Barandiarán; S. Lanceros-Méndez. 
Sensors (MDPI), 17(6), 1251.

50.	 Fabrication and Characterization of High-Performance 
Polymer-Based Magnetoelectric DC Magnetic Field 
Sensors Devices. S. Reis; N. Castro; M. P. Silva; Victor 
Correia; J. G. Rocha; Pedro Martins; S. Lanceros-
Méndez. IEEE Transactions on Industrial Electronics, 
64, 6, 4928-4934.

51.	 Iron Oxide Nanospheres and Nanocubes for Magnetic 
Hyperthermia Therapy: A Comparative Study. Zohreh 
Nemati Porshokouh; Raja Das; Javier Alonso; E. 
Clements; Manh-Huong Phan; Hariharan Srikanth. 
Journal of Electronic Materials, 46, 6, 3764-3769. 

52.	 Martensitic transformation in NiMnGa/Si bimorph 
nanoactuators with ultra-low hysteresis. Franziska 
Lambrecht; N. Sagardiluz; M. Gueltig; Iván Rodríguez 
Aseguinolaza; Volodymyr A. Chernenko; Manfred 
Kohl. Applied Physics Letters, 110, 213104.

53.	 Magnetic and nonmagnetic contributions to the heat 
capacity of metamagnetic shape memory alloy. Anna 
Kosogor; José Manuel Barandiarán; Victor A L´vov; 
J. Rodríguez Fernández; Volodymyr A. Chernenko. 
Journal of Applied Physics, 121, 183901.

54.	 Polyurethane based organic macromolecular contrast 
agents (PU-ORCAs) for magnetic resonance imaging. 
Sofiem Garmendia; Daniele Mantione; Silvia Alonso-
de Castro; Coralie Jehanno; Luis Lezama; James L. 
Hedrick; David Mecerreyes; Luca Salassa; Haritz 
Sardon. Polymer Chemistry, Volumen 8, 17, 2693-
2701.
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S o f t  Fe r r o m a g n e t i c  M i c r o w i r e s  w i t h  E x c e l l e n t  I n d u c t i v e

No t a b l e  r e s u l t s 

55.	 Sn-119 Mossbauer spectroscopy for assessing the local 
stress and defect state towards the tuning of Ni-Mn-Sn 
alloys. Iraultza Unzueta; J. López-García; Sánchez-
Alarcos, V.; Recarte, V.; Perez-Landazabal, J. I.; Jose 
A. Rodríguez-Velamazán; José S. Garitaonandia; José 
Ángel García; Fernando Plazaola. Applied Physics 
Letters, Volume 110, Issue 18.

56.	 Relationship between nano-architectured Ti1?xCux 
thin film and electrical resistivity for resistance 
temperature detectors. Armando Ferreira; J. Borges; C. 
Lopes; M. S. Rodrigues; S. Lanceros-Méndez; F. Vaz. 
Journal of Materials Science, Volume 52, Issue 9, pp 
4878–4885.

57.	 Aluminum Alkali Metalate Derivatives: Factors Driving 
the Final Nuclearity in the Crystal Form. M. Teresa 
Muñoz; Gotzone Barandika; Begoña Bazán; Tomás 
Cuenca; Marta E.G. Mosquera. European Journal of 
Inorganic Chemistry, Volume 2017, Issue 13, 1994-
2001.

58.	 Thin-Film Magnetoimpedance Structures onto 
Flexible Substrates as Deformation Sensors. Alfredo 
García-Arribas; Lander Combarro; Maite Goiriena-
Goikoetxea; Galina V. Kurlyandskaya; Andrey Svalov; 
Eduardo Fernández; Iñaki Orue; J. Feuchtwanger. 
IEEE Transactions on Magnetics, PP, 99, 1-1.

59.	 Magnetoimpedance Sensitive Elements Based on CuBe/
FeCoNi Electroplated Wires in Single and Double 
Wire Configurations. Galina V. Kurlyandskaya; R. El 
Kammouni; S. O. Volchkov; S. V. Shcherbinin; Aitor 
Larrañaga. IEEE Transactions on Magnetics, Volume 
53, Issue 4.

60.	 Magnetoelastic Resonators for Highly Specific 
Chemical and Biological Detection: A Critical Study. 
Ariane Sagasti; Jon Gutiérrez; María San Sebastián; José 
Manuel Barandiarán. IEEE Transactions on Magnetics, 
Volume 53, Issue 4.

61.	 Piezoresistive Polymer-Based Materials for Real-Time 
Assessment of the Stump/Socket Interface Pressure 
in Lower Limb Amputees. Armando Ferreira; Victor 
Correia; Emilia Mendes; C. Lopes; F. Vaz; S. Lanceros-
Méndez. IEEE Sensors Journal, Volume 17, Issue 7.

62.	 62 Development of water-based printable piezoresistive 
sensors for large strain applications. B.F. Gonçalves; 
Juliana Oliveira; Pedro Costa; Victor Correia; Pedro 
Martins; Gabriela Botelho; S. Lanceros-Méndez. 
Composites Part B: Engineering, Volume 112, 
344–352.
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63.	 Cationic Mn2+/H+ exchange leading a slow solid-state 
transformation of a 2D porphyrinic network at ambient 
conditions. Eder Amayuelas; Arkaitz Fidalgo-Marijuan; 
Begoña Bazán; Miren-Karmele Urtiaga; Gotzone 
Barandika; Luis Lezama; María Isabel Arriortua. Journal 
of Solid State Chemistry, Volume 247, 161-167.

64.	 Nanodiamonds/poly(vinylidene fluoride) composites 
for tissue engineering applications. Joao Nunes-Pereira; 
A. R. Silva; Clarisse Ribeiro; S. A. C. Carabineiro; J.G. 
Buijnsters; S. Lanceros-Méndez. Composites Part B: 
Engineering, Volume 111, 37-44.

65.	 Local probing of magnetoelectric properties of PVDF/
Fe3O4 electrospun nanofibers by piezoresponse force 
microscopy. T. Zheng; Zhilian Yue; Gordon G. 
Wallace; Yi Du; Pedro Martins; S. Lanceros-Méndez; 
M. J. Higgins. Nanotechnology, Volume 28, Number 
6.

66.	 Comparative study of magnetic and magnetoimpedance 
properties of CoFeSiB-based amorphous ribbons of the 
same geometry with Mo or W additions. Z. Lotfollahi; 
Alfredo García-Arribas; A. Amirazabadizadeh; Iñaki 
Orue; Galina V. Kurlyandskaya. Journal of Alloys and 
Compounds, Volume 693, 767-776.

67.	 Synthesis and improved electrochemical performance 
of LiMn2- xGdxO4 based cathodes. Pura Ram; Attila 
Gören; Stanislav Ferdov; María Manuela Silva; Ganpat 
Choudhary; Rahul Singhal; Carlos M. Costa; Rakesh 
K. Sharma; S. Lanceros-Méndez. Solid State Ionics, 
Volume 300, 18-25.

68.	 Wide-Range Magnetoelectric Response on Hybrid 
Polymer Composites Based on Filler Type and Content. 
Pedro Martins; M. Silva; S. Reis; Nélson Pereira; Harvey 
Amorín; S. Lanceros-Méndez. Polymers, Volume 9, 
Issue 2.

69.	 Conventional and inverse elastocaloric effect in Ni-Fe-
Ga and Ni-Mn-Sn ribbons. P. Álvarez-Alonso; C. O. 
Aguilar-Ortiz; E. Villa; A. Nespoli; H. Flores-Zuñiga; 
Volodymyr A. Chernenko. Scripta Materialia, 128, 
36-40.

70.	 Effect of nanoparticles-induced hyperthermia over 
enzymatic serum activity and metabolites in liver 
parenchyma . Herrero de la Parte, Borja; Garcia-
Alonso, Ignacio; Irazola, Mireia; Etxebarria-Loizate, 
N;  Garaio, Eneko; Rodrigo Arrizabalaga, Irati; 
Chaoui-El-Kaid, T; J. Aguayo, F; Saiz-López, A; J. 
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Echevarría-Uraga, J.. Conference: Conference: 22nd 
Congress of the Spanish Society for Surgical Research 
(SEIQ), At Cáceres

71.	 In situ measurements of free volume during recovery 
process of a shape memory polymer. N. García-Huete; 
Eneko Axpe; J.M. Cuevas; David Mérida; J.M. Laza; 
José Ángel García; José L. Vilas; Fernando Plazaola; 
Luis M. León. Polymer, 109, 66-70.

72.	 Antiferromagnetic coupling between martensitic 
twin variants observed by magnetic resonance in Ni-
Mn-Sn-Co films. Golub, V.; Victor A. L’vov; Iván 
Rodríguez Aseguinolaza; Salyuk, O. Y.; D. Popadiuk; 
Y. Kharlan; G. N. Kakazei; J. P. Araujo; José Manuel 
Barandiarán; Volodymyr A. Chernenko. Physical 
Review B, 95, 024422.

73.	 Branched and ionic ?-Cyclodextrins multilayer 
assembling onto polyacrylonitrile membranes for 
removal and controlled release of triclosan. Leyre 
Pérez-Álvarez; Janire Matas. Janire Matas; F. Gómez-
Galván; Leire Ruiz-Rubio; Luis M. León; José L. Vilas. 
Carbohydrate Polymers, Volume 156, 143-151.

74.	 Nanostructuring as a procedure to control the field 
dependence of the magnetocaloric effect. D. Doblas; 
L. M. Moreno Ramírez; V. Franco; A. Conde; Andrey 
Svalov; Galina V. Kurlyandskaya. Materials & Design, 
114, 214-219.

75.	 Cyclic temperature dependence of electrical 
conductivity in polyanilines as a function of the dopant 
and synthesis method. Laura Horta-Romarís; María-
José Abad; M. Victoria González-Rodríguez; Aurora 
Lasagabáster; Pedro Costa; S. Lanceros-Méndez. 
Materials & Design, 114, 288-296.

76.	 Effect of Nb and Cu on the crystallization behavior of 
under-stoichiometric Nd–Fe–B alloys. Daniel Salazar-
Jaramillo; Andrés Martín Cid; Rajasekhar Madugundo; 
José S. Garitaonandia; José Manuel Barandiarán; 
George C. Hadjipanayis. Journal of Physics D: Applied 
Physics, 50, 015305.

77.	 Mild hydrothermal synthesis and crystal morphology 
control of LiFePO4 by lithium nitrate. Ricardo 
Martins; Renato Gonçalves; Carlos M. Costa; Stanislav 
Ferdov; S. Lanceros-Méndez. Nano-Structures & 
Nano-Objects, Volume 11, 82-87.

78.	 Synthe s i s ,  P roper t i e s ,  and  App l i ca t ions  o f 
Multifunctional Magnetic Nanostructures. Vidyadhar 
Singh; Rajasekhar Madugundo; Anil Annadi; Biswanath 
Bhoi; K. Devi Chandrasekhar; Murtaza Bohra. Journal 
of Nanomaterials, Volume 2017 Art. 2638715.

79.	 Thermal analysis of lithium-ion batteries with square 
frame geometries by theoretical simulations. D. 
Miranda; F. Miranda; Carlos M. Costa; A. M Almeida; 
S. Lanceros-Méndez. AIP Conference Proceedings, 
Volume 1863, 440005.

80.	 Chapter 3 – Metamorphic biomaterials. V. F. 
Cardoso Clarisse Ribeiro Senentxu Lanceros-Mendez. 
Bioinspired Materials for Medical Applications

81.	 Temperature and frequency dependence of the 
dielectric and piezoelectric response of P(VDF-TRFE)/
COFE2O4 magnetoelectric composites. Š. Svirskas, J. 
Belovickis, D. Šemeliovas, P. Martins, S. Lanceros-
Méndez, J. Banys. Lithuanian Journal Of Physics

82.	 Effects of coating spherical iron oxide nanoparticles. 
Irena Milosevic; Laurence Motte; Bachir Aoun; Tao Li; 
Ren, Y; Cheng-Jun Sun; Marie-Louise Saboungi. BBA 
- Biochimica et Biophysica Acta, 1861, 1, 3621-3626.

83.	 Disclosure of Double Exchange Bias Effect in 
Chromium (III) Oxide Nanoparticles . N. Rinaldi-
Montes P. Gorría A. B. Fuertes D. Martínez-Blanco 
Luca Olivi I Puente-Orench Javier Alonso M. H. Phan 
H. Srikanth Xavi Marti J. A. Blanco. IEEE Transactions 
on Magnetics, Volume: PP, Issue: 99, 1-1

84.	 Intra-particle chemical homogeneity determining the 
exchange coupling in palladium-iron nanoparticles. 
Idoia Castellanos-Rubio; Maite Insausti; Izaskun Gil 
de Muro; D. Carolina Arias-Duque; Juan Carlos 
Hernández-Garrido; Luis Lezama. Journal of Applied 
Physics, Volume 121, Issue 8.
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B o o k  C h a p t e r s

1.	 1 Chapter 6 on Magnetoelectric Polymer Based 
Composites,  Fundamentals  and Applications: 
High-Temperature Polymers for Magnetoelectric 
Applications. Alberto Maceiras Martínez José Luis Vilas 
Luis Manuel León. Wiley-VCH, 2017, 225-253. 

2.	 2 Soft Ferromagnetic Microwires with Excellent 
Inductive Heating Properties for Clinical Hyperthermia 
Applications. Rupin Singh Javier Alonso Jagannath 
Devkota Manh-Huong Phan. High Performance Soft 
Magnetic Materials, 2017, 252, 151-167

3.	 3 Printed Batteries: Materials, Technologies and 
Applications. Senentxu Lanceros-Mendez C. M. Costa. 
Wiley-VCH, 2017, 978-1-119-28742-1. 

4.	 4 Magnetoelectric Polymer Based Composites: 
Fundamentals and Applications. Senentxu Lanceros-
Mendez P. Martins (Editors) Wiley-VCH, 2017, 978-
3-527-34127-6. 

5.	 5 Chapter 3a; “Types of Polymer-Based Magentoelectric 
Materials: Laminates” Maro Silva, P. Martins and S. 
Lanceros-Mendez; in "Magnetoelectric Polymer-
Based Composites: Fundamentals and Applications" 
(ISBN 978-3-527-34127-6), Wiley, P. Martins and S. 
Lanceros-Mendez, Editor; published June 2017. 

6.	 6 Chapter 4; “Low-Dimensional Polymer-Based 
Magnetoelectric Structures” Renato Golçalves, P. 
Martins and S. Lanceros-Mendez; in "Magnetoelectric 
Polymer-Based Composites: Fundamentals and 
Applications" (ISBN 978-3-527-34127-6), Wiley, P. 
Martins and S. Lanceros-Mendez, Editor; published 
June 2017 

7.	 7 Chapter 6a; “Applications of Polymer-Based 
Magnetoelectric Materials: Sensors, Actuators, Antennas 
and Memories” Silvia reis, Marco Silva, P. Martins and 
S. Lanceros-Mendez; in " Magnetoelectric Polymer-
Based Composites: Fundamentals and Applications " 
(ISBN 978-3-527-34127-6), Wiley, P. Martins and S. 
Lanceros-Mendez, Editor; published June 2017

8.	 8 Chapter 7; “Open Questions, Challenges, and 
Perspectives” P. Martins and S. Lanceros-Mendez; 
in " Magnetoelectric Polymer-Based Composites: 
Fundamentals and Applications" (ISBN 978-3-527-
34127-6), Wiley, P. Martins and S. Lanceros-Mendez, 
Editor; published June 2017.

9.	 9 Thin-Film Magneto-Impedance Sensors, in 
Magnetic Sensors - Development Trends and 
Applications. A. García-Arribas, E. Fernández and D. 
de Cos. Dr. Aktham Asfour (Ed.) InTech (2017) , DOI: 
10.5772/intechopen.70084. Open Access:  https://
www.intechopen.com/books/magnetic-sensors-
development-trends-and-applications/thin-film-
magneto-impedance-sensors. 

10.	 10 Chapter 9,“Electrospun Polymeric Smart Materials 
for Tissue Engineering Applications” S. Ribeiro, D.M. 
Correia, C. Ribeiro, and S. Lanceros-Méndez, in J. 
Almodovar (ed.), Electrospun Biomaterials and Related 
Technologies, pp 251-282 Springer International 
Publishing AG 2017, DOI 10.1007/978-3-319-70049-
6_9. 

11.	 11 Chapter 8; “Electroactive polymers as actuators”; 
Y. Bar-Cohen, V. Cardoso, C. Ribeiro, S. Lanceros-
Méndez; in “Advanced Piezoelectric Materials, 
Science and Technology”, 2nd Edition; Ed. Kenji 
Uchino; Woodhead Publishing, Elsevier (ISBN: 
9780081021354); 2017.

12.	 12 Chapter 3; “Metamorphic biomaterials” V.F. Cardoso, 
C. Ribeiro, S. Lanceros-Mendez in “Bioinspired 
Materials for Medical Applications” (ISBN: 978-0-08-
100741-9) Ed. L. Rodrigues and M. Mota; Woodhead 
Publishing Series in Biomaterials, Elsevier; 2017

P a t e n t s

One patent has been registered in 2017 in the field of 
advanced functional materials:

Title: "Método de fabricación de una lámina de 
polifluoruro de vinilideno en fase beta y lámina 
tridimensional de polifluoruro de vinilideno en fase 
beta"; Application number: EP16382552.4
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BCMaterials  Activity Report 2017

eman ta zabal zazu

Euskal Herriko
Unibertsitatea

Universidad
del País Vasco




