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1. Introduction to the TRAIN
2
 project and list of partners. 

 
TRAIN2 proposes the establishment of an interdisciplinary collaborative action in 
nanoscience and nanotechnology to unify efforts in the SUDOE area through transnational 
cooperation. The project focus on the optimization of scientific and technical infrastructures 
already existing, but not currently coordinated, to make the SUDOE region a consolidated 
area for research, innovation and education in nanoscience and nanotechnology. It benefits 
from interaction and synergies between professionals, researchers and entrepreneurs of the 
SUDOE area involved in the fields of nanoscience and nanotechnology 
 
The objectives are as follows: 
 - To build networks of scientific and technical infrastructures to improve the shared use of 
the skills and the resources, and that can offer specialized services in nanotechnology to 
industrials.  
-To address concrete research projects and fundamental challenges in nanoscience through 
the creation of a task force composed by transnational groups. 
-To establish scientific and technical training programs for Master and PhD in 
nanotechnology. 
-To consolidate the consortium to create a scientific network of reference that becomes the 
catalyst for synergies in nanoscience and nanotechnology in the SUDOE area, embracing the 
private sector and innovative SMEs. 
 
For the development of the project, several groups of tasks are conducted: 

-Organization and planning of all TRAIN
2
 activities.  

-Establishment of a network of infrastructure in micro-nanofabrication and nano 
characterization.  
-Implementation of scientific collaboration in nanoscience in the following areas:  

 Nano magnetism and spintronics,  

 Molecular and low dimensional systems,  

 Nano biosciences,  

 Nano-catalysis,  

 Micro- and Nano-devices.  
-Transnational cooperation for the implementation of Master and PhD programs.  
-Promotion of the development of nanotechnology in the industrial world with sustainable 
and specific programs (such as the promotion and support of the technology industries).  
-Monitoring and evaluation of the project. 
 
These actions will allow first strengthening the relations between the partners and the 
scientific and technological environment in nanoscience and nanotechnology of the SUDOE 
area, then root the establishment of an expertise platform open to external actors of the 
regional technological and economic developments 
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The expected benefits are: 
-A significant increase in the scientific and technological transnational cooperation. This will 
lead to a high impact and scientific excellence in the field of nanoscience regarding other 
European regions. 
- A greater involvement of industrials in nanotechnology-related technologies, to improve 
their competitiveness, transferring state-of-the-art knowledge and techniques, providing 
expertise and guidance for innovation and networking regional strengths towards common 
Ǝƻŀƭǎ ŀƴŘ ǿƛǘƘƛƴ ǘƘŜ ŦǊŀƳŜ ƻŦ 9¦ ǎǘǊŀǘŜƎȅ όIнлнлΣΧύ 
- The establishment of structures of shared scientific resources, which will be extended to 
centers and institutions of the SUDOE area not belonging to the consortium. 
- The establishment of a mode of operation of the project which can incorporate emerging 
centers as the Iberian Nanotechnology Laboratory (INL, Braga), the Institute of 
Nanotechnology IMDEA (Madrid), developments in nanotechnology of the University of 
Cantabria and others under development in the SUDOE area. 
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Project leader: 

 Universidad de Zaragoza (ES-Aragón)   www.unizar.es 
o INA (Aragón)    

 www.unizar.es/ina/index.php 
 
Partners: 

 CIC NanoGUNE (ES-País Vasco)   www.nanogune.eu/en 
 

 Institut Catala de Nanotecnología (ICN) (ES-Cataluña) www.icn.cat/ 
 

 UniversidadPolitécnica de Valencia (ES-ComunidadValenciana)www.upv.es/ 
 

 AgenciaEstatalConsejo Superior de InvestigacionesCientíficas (ES-Comunidad de 
Madrid):  

o ICMA (Aragón)    www.icma.unizar-csic.es/WebICMA/ 
o CNM (Cataluña)   www.cnm.es/ 
 

 Instituto de Engenharia de sistemas e Computadores-Microsistemas e 
Nanotecnologias (PT-Lisboa)  www.inesc-mn.pt 

 

 Centre National de la Recherche Scientifique CNRS-Bordeaux (FR-Aquitaine): 
o CBMN    www.cbmn.u-bordeaux.fr/ 
o CRPP    www.crpp-bordeaux.cnrs.fr/ 
 

 Centre National de la Recherche Scientifique CNRS-Toulouse (FR-Midi-Pyrénées):  
o CEMES    www.cemes.fr/ 
o LAAS    www.laas.fr/ 
o LCC    www.lcc-toulouse.fr 
o LPCNO    lpcno.insa-toulouse.fr/ 
 

 Université Montpellier 2 (FR-Languedoc-Rousillon):  
o IES     mitea.univ-montp2.fr/ 
o LCVN    www.lcvn.univ-montp2.fr/ 

 
Associated partners: 

 International Iberian Nanotechnology Laboratory (PT-Norte) inl.int/  
 

 Universidad de Cantabria (ES-Cantabria)      
      www.unican.es/index.html 

 

 Instituto de Física dos Materiais da Universidade do Porto (IFIMUP)(PT-Norte)  
      http://faraday.fc.up.pt/ifimup-in 

 

http://www.unizar.es/
http://www.unizar.es/ina/index.php
http://www.nanogune.eu/en
http://www.icn.cat/
http://www.upv.es/
http://www.icma.unizar-csic.es/WebICMA/
http://www.cnm.es/
http://www.inesc-mn.pt/
http://www.cnrs.fr/
http://www.cbmn.u-bordeaux.fr/
http://www.crpp-bordeaux.cnrs.fr/
http://www.cemes.fr/
http://www.laas.fr/
http://www.lcc-toulouse.fr/
http://lpcno.insa-toulouse.fr/
http://mitea.univ-montp2.fr/
http://www.lcvn.univ-montp2.fr/
http://inl.int/
http://www.unican.es/index.html
http://faraday.fc.up.pt/ifimup-in
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2. Description of the activities in Nanosciences within the TRAIN2 project  

This workpackage was coordinated by J.M. De Teresa (ICMA-CSIC) and all the TRAIN2 

partners contributed to it. The workpackage first aimed at the identification of 

opportunities for collaborative projects amongst the TRAIN
2
 partners, facilitated by a 

program for short stays to boost scientific exchanges and encourage regional 

collaborations and the organization of one workshop per thematic area. The identified 

five thematic areas, where the SUDOE region is strong, are: 

-Nanomagnetism and Spintronics 

-Molecular and other low-dimensional nano-systems 

-Nanobiosciences 

-Nanocatalysis 

-Micro- and nano-devices 

Five workshops were organized corresponding to these five thematic areas: 

-Nanomagnetism and Spintronics: organized by A. Berger in San Sebastián during 22-24 

February 2012  

-Molecular and other low-dimensional nano-systems: organized by X. Bouju and R. 

Vallée in Toulouse during 19-20 June 2012  

-Nanobiosciences: organized by J.P. Aimé in Bordeaux during 14-17 November 2011  

-Nanocatalysis: organized by B. Chaudret in Toulouse during 20-21 December 2011  

-Micro- and nano-devices: organized by S. Cardoso in Lisboa during 12-13 January 2012  

Many short stays were developed amongst the different partners in order to establish 

links and explore opportunities for future collaborations. Many of those links have 

already produced a better understanding of research and technological activities, 

facilitating the joint contributions of partners to large EU-initiatives (Graphene Flagship 

as an example, but also several other projects under review (Marie-Curie networks, 

{¢w9t ǇǊƻƧŜŎǘǎΣΧύ 

Another important action within this workpackage concerned the establishment of a 

table with the research capabilities of the different partners. This allows the 

identification of the strengths of the SUDOE region in Nanosciences. 
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The partners provided data to fill in databases on the nano-objects which are 

synthesized in the different centers. Such databases have been uploaded in the project 

webpage. They have been made available to all partners of the consortium and 

beyond. 

All the partners contributed to write a SWOT report describing the Strengths, 

Weaknesses, Opportunities and Threats for Nanoscience in the SUDOE region. This is 

an essential document for further development of BEYOND TRAIN
2
 activities, enforcing 

sustainability of the consortium and opening new horizons and priorities. 
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3 Opportunities for research collaborations 

As shown in the following sketch, the opportunities amongst the different partners 

around the five thematic areas have been established. 

-Nanomagnetism and Spintronics: 

+ ICMA-INA-IFIMUP

+ ICMA-INA-CEMES

+ IFIMUP-INESC

+ INL-INESC

+ INA-NANOGUNE

+ ICMA-NANOGUNE

+ ICN-NANOGUNE

-Molecular and other low-

dimensional nano-systems: 

+ INA-CEMES

+ INA-CNM

+ UM2_LCVN-INA

-Nano-biosciences: 

+ INA-CRPP

+ CBMN-CEMES

+ INA-LPCNO

+ CEMES-NANOGUNE

-Nano-catalysis: 

+ ITQ-LPCNO

+ LPCNO-INA

+ ITQ-INA

-Micro- and Nano-devices: 

+ ICMA-INA-INESC

+ ICMA-INA-CNM

+ CNM-ITQ-ABENGOA

+ LASS-CNM

+ LAAS-ITQ

+ INESC-INL

+ CNM-NANOGUNE

+ CRPP-NANOGUNE

+ CEMES-CBMN

+ CEMES-INA

 

Figure 1.Opportunities for collaboration in the TRAIN
2
 SUDOE project. 

 

From this, it can be noticed that a significant part of these opportunities orbit around 

ǘƘŜ ǘƻǇƛŎǎ άbŀƴƻƳŀƎƴŜǘƛǎƳ ŀƴŘ {ǇƛƴǘǊƻƴƛŎǎέ ŀƴŘ άaƛŎǊƻ- and Nano-ŘŜǾƛŎŜǎέΦ CƻǊ ǘƘŜ 

present report, we have selected a few of these opportunities in order to give the 

flavor of the type of collaborations arising from the interaction amongst the partners. 

 

Example 1: ICMA-INA-CEMES. The collaboration is focused on the imaging by Lorentz 

Microscopy and Electron Holography techniques of cobalt magnetic nanowires grown 

on silicon nitride membranes. ICMA/INA take charge of the sample growth and 

CEMES/INA take charge of the electron microscopy experiments. One PhD student (L. 

A. Rodriguez Domingez) is working on that topic under the co-direction of E. Snoeck 

(CEMES) and C. Magen (INA). Another collaboration concerns the structural STEM-

HAADF studies of complex oxides in thin films and multilayers at the nanometer scale. 

This collaboration involves STEM experiments on the Cs corrected Titan low base 

microscope and STEM image simulations. 
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Figure 2.Domain wall configurations in cobalt nanostructures probed by Lorentz 

microscopy and Electron holography, studied by ICMA-INA-CEMES. 

 

Example 2: INESC-INL-IFIMUP-INA-ICMA. Several collaborationsexistthat arefocused 

on the fabrication and investigation of magnetoresistivedevices for basic studies of 

spin-dependenttunnellingphenomena and spin-transferoscillators. 
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Figure 3.Magnetoresistive sensors based on low-resistance magnetic tunnel junctions 

with nanometric dimensions for spin transfer nano-oscillators. 

Example 3: CNM-NANOGUNE. The collaboration isfocused on the use of advanced 

nanolithography techniques to fabricate INTERDIGITATED ELECTRODES (IDEs). These 

devices will be combined with microfluidic system to measure biomolecules. A PhD 

student from CNM is visiting nanoGUNE to fabricate optimized IDEs, combining 

knowledge from both parties. 

 

Figure 4.Interdigitatednanoelectrodes for application in label-free biosensing. 

 

Example 4:CEMES-INA. The collaboration isfocused on a hybridorganicmonolayer-

metalelectrodenanodevice. The molecules have been contacted by stencil lithography 

in order to prevent the short circuit and studied by conductive AFM. 

 

Figure 5.Interdigitatednanoelectrodes for application in label-free biosensing. 
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Example 5:CEMES-NANOGUNE.The collaboration isfocused on Nanofluidics in 

biological self-assemblednanochannels.An original method is proposed to measure the 

liquid flow in an individual Tobbaco Mosaic Virus (inner diameter = 4 nm). It is based 

on an AFM-based nanodispensing technique developed in CEMES, which provides a 

new efficient way to connect a single tube incorporated in nanodevices fabricated in 

NANOGUNE. 

TMV

 

Figure 6.Left: TEM image of the Tobbaco Mosaic Virus (TVM). Right: AFM image of the 

virus and droplets nanodispensed for studies of nanofluidic connectivity through the 

central free channel of the TVM. 

 

Example 6:INESC-INA-ICMA.The collaboration isfocused on 

magnetoresistivesensordevelopment for particledetection in biological applications. 

Several architectures are developedat INESC-MN, within the several collaborations 

witheuropean groups and sensingplatforms are builtat INA-ICMA and at INESC-MN. 
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Figure 7. Left: Magneotoresistive sensor with optimized linear response for biological 

applications and biochips. Right: Integrated microfluidic and biochip sensor for 

magnetic nanoparticle dynamic counting. 

 

 

4. Tables with research capabilities 

In the following, five tables have been completed with the information on the existing 

capabilities in each research center within the field of Nanosciences. The numbers 0 to 

4 indicate the expertise of each center in the corresponding topic, with the meaning: 

0=no experience; 1=little expertise; 2=medium expertise; 3=high expertise; 4=very high 

expertise. The total number, obtained adding the numbers of all the partners, gives an 

idea of the potentiality of the overall capacity of the TRAIN2partners in the topic. 
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5 SWOT report 

In the following, we include a SWOT (Strenghs-Weaknesses-Opportunities-Threats) 

report analyzing the current state in the field of Nanosciencesinside the SUDOE region. 

This report aims to provide valuable information on how the SUDOE researchers 

perceive the present situation of Nanosciences inside the SUDOE region. This can be a 

useful perspective for other researchers, for companies in this field and for politicians 

needing to take decisions affecting Nanosciences. 

We first describe the global conclusions drawn from the individual SWOT analysis of 

the five main thematic areas of the TRAIN2 project. Afterwards, we include the 

individual analysis of each of the five topics. 
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SUMMARY OF THE SWOT REPORT: 

 

STRENGTHS: 

-In the SUDOE region good and modern scientific infrastructure for Nanosciences is 

available. Over the recent  years, significant investment efforts have been developed in 

Spain, France and Portugal, leaving the SUDOE region in a very strategic position to be 

competitive at the international level in certain topics of Nanoscience and in the 

development of nanotechnologies (characterization, risk evaluation, manufacturing) 

-The research groups have developed valuable international collaborations, these 

connections being very important for the internationalization of the activity in 

Nanosciences.  

-It is also remarkable that good multi- and inter-disciplinary research of real depth has 

been developed in the last years, which is important as scientific breakthroughs occur 

frequently in such an environment. 

-Recently, several spin-off companies in the field of Nanosciences have been set up 

from the consortium, evidencing its close relation to the private sector, and enhancing 

the opportunities for transfer of knowledge to industry.  

-Last, but not least, researchers in the SUDOE region have similar visions of Science 

and Technology, with many common cultural backgrounds and similar world views, 

facilitating efficient team work. 

 

WEAKNESSES: 

-A general problem in the South of Europe is that the transfer of knowledge to industry is 

lower than desired; this holds true for Nanosciences as well. 

-One additional weakness is that the maintenance and renewal of advanced infrastructure in 

Nanoscience is expensive and needs continuous financial support.  

-All the partners also stressed the fact that the increase of the bureaucratic work is forcing 

researchers to spend time on urgent bureaucratic affaires, impeding the maximum use of time 

for research and transfer of knowledge. 




