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How to be involved with CCMX

With the ambitious goal of being a link between academia  
and industry in the world of Materials Science in Switzerland, 
CCMX offers several entry points to its various programmes.
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Learning with CCMX

CCMX Winter School

2009 was a fruitful year in terms of education. More than 200 persons participated 

in the different courses that were organized by CCMX. PhD students, engineers 

and scientists from academia and from industry mixed together in very different 

settings ranging from the Swiss Alps to the benches of EPFL.

Some comments from the students :
“ Teaching surface science to 
students with backgrounds as 
diverse as Materials Science, 
Physics, Chemistry and Biology, 
whom in addition work on topics 
that are fundamentally different, 
must have been a big challenge! 
However this was a very positive 
feature which showed us how 
important and sometimes uneasy 
communication is between 
colleagues. ” 

“ The high impact surface science week was well balanced between scientific 
information and free time for the participants to interact with each other. 
On the whole, it was an enriching week for all of us, both on the professional 
level and personal level. ” Prabitha Urwyler

“ If one must quickly sum up this experience I would 
say that it was a week one will not forget that brought 
a breath of fresh air with new insights and ideas for 
our research activities. ” Nikola Castillo

        Date    Course        Title

25-30 January 2009  CCMX Winter School  Surface Science : Fundamentals, Properties & Selected  
  Applications

01-02 April 2009   CCMX Continuing Education Course  Powder Charaterisation : from nanometers to millimeters  
  and from theory to practice

29 June-03 July 2009  CCMX Summer School  Nano-Bio-Sensing

26-28 August 2009  CCMX Summer School  Modelling in Materials Science

09 September 2009  CCMX Workshop at the ESB2009   Design of Interfaces for Directing Biological Response

2009 Programme of CCMX courses
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Outreach and Networking activities
Outreach and networking activities 

were numerous in 2009. Several 

“ Technology Aperitifs ” were organized 

along side the regular Annual Meeting, 

a CCMX stand at NanoEurope and  

a conference on “ the state of the art 

and future of coating technologies ”. 

All these events were attended by  

more than 200 researchers, scientists, 

engineers and students.

MaCH2

Technology Aperitifs
Materials
    Characterisation
in Switzerland (CH)

Materials
    Characterisation
in Switzerland (CH)

        Date    Activity

26 March 2009   Technology Aperitif “Optical Effects at Surfaces”

22 April 2009   CCMX Annual Meeting

25 August 2009   Technology Aperitif “Materials for the Life Sciences”

01 October 2009   Conference “Stand und Zukunft des Beschichtungstechnologien”

28 October 2009   Science Day “Surface, Coatings & Particles Engineering”

25 November 2009  Technology Aperitif “Nanocoatings and Ultrathin Films”

25-26 November 2009  Stand at NanoEurope 2009

2009 CCMX outreach and networking activities
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The research we focus on

Fostering public-private  
partnerships

What is pre-competitive research ?

Members from industry identify  
priority research topics with CCMX

Keeping materials characterisation  
in the loop 

Research expenditures by research area (%)
Neo-metallurgy

Modelling of metallic systems
Surface modification by coating and structuring

Functional foams
Functional particles in contact with biological fluids

Medical device technology and innovation
Biosensing and diagnostic strategies

Analytical platform

11 %

15 %

16 %

5 %

9 %

9 %

17 %

18 %

Thematic research areas in 2009
• Neo-metallurgy : new alloys, new processes and new investigation techniques
• Multi-scale, multi-phenomena modelling of metallic systems
• Surface modification by coating and structuring
• Functional foams
• Functional particles in contact with biological fluids
• Medical device technology and innovation
• Biosensing and diagnostic strategies

Why should industry participate ?
• Increased expertise in topics relevant to industry
• Access to hiring well-trained scientists
• Access to new knowledge, data and tools
• Access to multiple Swiss research institutions and equipment
• Directing research on industry’s medium and long term needs 
• Option to negotiate IP Rights
• Vote on allowing other companies to join

Companies involved in 2009 in projects (21) 
Alphabetic order

• ABB Turbo Systems
• Alstom
• Alcan
• Asulab
• Attolight
• AO Foundation
• Arrayon Biotechnology SA
• Ayanda Biosystems SA
• Biotronik AG
• ION-TOF Technologies
• Kugler Bimetal
• Lovalite
• Lyncee Tec
• Metalor
• Novelis
• OPEA
• Rolex
• Sanofi Pasteur
• SurfaceSolutionsS AG
• swissnuclear
• YXLON International X-Ray GmbH

Ph
ot

o 
: P

SI



Annual Activity Report 2009 Annual Activity Report 200910 11

The research we focus on

Fostering public-private  
partnerships

What is pre-competitive research ?

Members from industry identify  
priority research topics with CCMX

Keeping materials characterisation  
in the loop 

Research expenditures by research area (%)
Neo-metallurgy

Modelling of metallic systems
Surface modification by coating and structuring

Functional foams
Functional particles in contact with biological fluids

Medical device technology and innovation
Biosensing and diagnostic strategies

Analytical platform

11 %

15 %

16 %

5 %

9 %

9 %

17 %

18 %

Thematic research areas in 2009
• Neo-metallurgy : new alloys, new processes and new investigation techniques
• Multi-scale, multi-phenomena modelling of metallic systems
• Surface modification by coating and structuring
• Functional foams
• Functional particles in contact with biological fluids
• Medical device technology and innovation
• Biosensing and diagnostic strategies

Why should industry participate ?
• Increased expertise in topics relevant to industry
• Access to hiring well-trained scientists
• Access to new knowledge, data and tools
• Access to multiple Swiss research institutions and equipment
• Directing research on industry’s medium and long term needs 
• Option to negotiate IP Rights
• Vote on allowing other companies to join

Companies involved in 2009 in projects (21) 
Alphabetic order

• ABB Turbo Systems
• Alstom
• Alcan
• Asulab
• Attolight
• AO Foundation
• Arrayon Biotechnology SA
• Ayanda Biosystems SA
• Biotronik AG
• ION-TOF Technologies
• Kugler Bimetal
• Lovalite
• Lyncee Tec
• Metalor
• Novelis
• OPEA
• Rolex
• Sanofi Pasteur
• SurfaceSolutionsS AG
• swissnuclear
• YXLON International X-Ray GmbH

Ph
ot

o 
: P

SI



Annual Activity Report 2009 Annual Activity Report 200912 13

NanoXAS : a closer look into materials
The Paul Scherrer Institut (PSI) is not only the biggest research laboratory in Switzerland, but it has also been 

home to a world-wide unique experiment aimed at revealing some of the ultimate mysteries in materials 

science since November 2009. Up until recently, the Scanning Probe Microscopes (SPM) were available to 

assist in resolving surface topography, electronic and mechanical properties down to the atomic scale. 

Although these are powerful tools in areas as diverse as semiconductors, magnetic memory, polymers, and 

surface coating, they do not provide any chemical information. On the other hand, there were also Scanning 

Transmission X-ray Microscopes (STXM) measuring the x-rays transmitted through a thin sample and thus 

providing chemical information for such materials. Unfortunately, the spatial resolution of STXM analysis is 

limited to about 20 nm due to the difficulty of focussing x-rays to finer spots.

NMMC
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Time-resolved cathodoluminescence (TRCL) is the ideal tool to measure 

dynamics at the nanoscale. “With this spectroscopy technique you select an 

excitation point, send an electron pulse, collect the outgoing light and resolve 

it spectrally and temporally”, explains Dr. Samuel Sonderegger. 

A deep look into the nano cosmos : Time-Resolved Cathodoluminescence TRCL
NMMC
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Opening up new markets with ingenious  neo-metallurgy

Today, there is a high demand for new sophisticated metallic alloys to meet the evolving 

requirements of the power generation, petrochemical and aerospace industrial sectors.  

To tailor them for specific structural or functional applications, insight into the phenomena 

defining their thermo-mechanical behaviour needs to be gained.

0.5 µm 0.5 µm

MERU
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How to make use of modelling techniques for metallic systems

Computer simulation is a very helpful tool in metallurgy as  

it makes it possible to model, understand and optimize processes  

to obtain the best material properties with specific characteristics. 

Especially multi-scale modelling which allows different aspects of 

materials science and engineering to be linked from the atomistic 

to the process scale. Professor Michel Rappaz, who leads the 

Computational Materials Laboratory at 

EPFL and the CCMX Education & Research 

Unit on Metallurgy (MERU) agreed 

to answer a few questions.

1. Are numerical modelling techniques  
 the ideal tools for materials research  
 and development ?

2. Can you name some running projects  
 funded by CCMX in which such   
 techniques play a role ?

3. Where do you locate the challenge 
 in using modelling for materials in 
 an efficient way ?

4. Is that where the CCMX network   
 provides expert services ?

5. Can you give interested parties
 from industry any advice ?

MERU
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Flame Spray Deposition at low temperature
Surface treatment by coating and  structuring
They may revolutionise technological devices and open up multibillion dollar 

markets. “ They ” are the electroceramic thin films that show great potential  

for entirely new generations of advanced micro-devices as they offer huge 

functionalities which traditional semiconductor materials such as Silicon (Si)  

or Gallium Arsenide (GaAs) cannot provide.

SPERU
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From ice cream to foams 
and micro-capsules

What do whipped cream and ice cream have in common? 

They are so called Pickering emulsions, in the former case 

stabilized by fat particles, the latter one stabilized by ice 

crystals. 

20 µm 100 µm

1 cm

SPERU
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Our little helpers : Nanoparticles as a drug carrier
Functional particles in contact with biological fluids

Nanoparticles have the potential to create drugs of a new kind, as they enhance their bioavailability 

toward targeted diseased cells, and improve tissue penetration and distribution while minimizing 

side-effects. The work of Jeffrey Alan Hubbell, Professor at EPFL’s Merck Serono Chair in Drug 

Delivery, focuses on nanoparticles. In collaboration with EPFL Professor Melody Ann Swartz at the 

Laboratory for Lymphatic and Cancer Bioengineering, he has implemented a nanoparticle-based 

vaccine platform to produce novel immunotherapies based on materials with bio-functional  

and immunofunctional capabilities.

CCMX : Your novel polymer nanoparticle 
formulations specifically target the 
draining lymph nodes, the ‘filter stations’ 
for tissue fluid in the human body.  
What is your intention ?

CCMX : Did you succeed in solving the 
problem ?

CCMX : Nanoparticles as drug carriers fuel 
ambitious expectations, and researchers 
around the globe are working eagerly on 
the topic. What is so special about your 
research at the EPFL ?

CCMX : How did the international vaccine 
community and possible future industrial 
partners react towards your results ?

CCMX : Legend has it that there are fears 
over unknown consequences of nanotech-
nology. 

MatLife
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New healing opportunities foreseen with innovative cellsheet engineering
Medical device technology and innovation

The aim to repair or replace lost or damaged tissue and organs by 

creating living, functional substitutes from autologous cells stimulates 

researchers all over the world. A promising clinical methodology to 

reconstruct tissues for transplantation is cell sheet engineering. 

MatLife
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How to create the perfect environment  for single cells
Biosensing and diagnostic strategies

For basic biological questions as well as drug screening, single cells or cells in 3D scaffolds are 

currently a focal interest of scientists. Cell responses are influenced by cues such as pH, temperature, 

growth factors and nutrients, but also through the binding to matrix components, other cells or the 

mechanical properties of the environment. With artificial, engineered environments, these different 

parameters can be independently controlled, thereby enabling the investigation of the relationship 

between relevant stimuli and cell response.

MatLife
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Materials for micro- and nano systems
The Lab-on-a-chip – a reliable way to detect antibodies in a substance
“What a huge relief! The whole technical team is delighted that it works so well.” The ‘thing’ Norman Wainwright of the 

Charles River Laboratories was so happy about on this spring day of 2007 was a miniature biological laboratory tested 

for the first time onboard the International Space Station. The Lab-on-a-Chip detected the presence of bacteria or fungi 

on the surfaces of a spacecraft far more rapidly than standard methods of culturing. 

MMNS
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2009 Data

2009 Peer reviewed publications

Funding of projects  4’188

Education activities, conferences  183

Industrial liaison  180

Management & administration  449

Total  5’000

Use of funding in 2009 (KCHF)
Metrics for 2009

2009 Peer reviewed publications

SPERU

MatLife

MERU
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Projects funded in 20092009 Peer reviewed publications

MMNS

NMMC

Title of project
Principal 

Investigator (PI)

Philippe Renaud

Jennifer Rupp

Ludwig Gauckler

Alexander Stuck

Christian Hinderling 
& Matha Liley

Jeffrey Hubbell

Peter Seeberger

Samuele Tosatti

Janos Vörös

Horst Vogel

Viola Vogel

Martin Gijs

Yusuf Leblebici

Janos Vörös

Stuart Holdsworth

Helena Van Swygenhoven

Michel Rappaz 
& Alain Jacot

Ralph Spolenak

Nicholas Spencer

Christian Depeursinge

Davide Ferri

Jean-Daniel Ganière

Beat Keller

Iris Schmid

Claus Urban

Susan Meuwly

PI’s
Institution

EPFL

ETH Zurich

ETH Zurich

CSEM

CSEM

EPFL

ETH Zurich

ETH Zurich

ETH Zurich

EPFL

ETH Zurich

EPFL

EPFL

ETH Zurich

Empa

PSI

EPFL

ETH Zurich

ETH Zurich

EPFL

Empa

EPFL

Empa

Empa

CSEM

EPFL

Others
Institutions

EPFL (2), PSI

ETH Zurich, Empa, PSI (2)

EPFL, ETH Zurich (2)

EPFL

ETH Zurich (2)

EPFL, ETH Zurich

ETH Zurich

ETH Zurich (4), Empa

EPFL, Unispital Zurich

ETH Zurich (2), CSEM

ETH Zurich, Empa

EPFL (6), CSEM

EPFL (4), CSEM, ETH Zurich

ETH Zurich, PSI

ETH Zurich, PSI

Empa (2)

Empa, PSI

PSI

Empa

EPFL, CSEM

ETH Zurich, Empa

ETH Zurich

UniSpital Basel

PSI

Empa

–

ERU/
Platform

SPERU

SPERU

SPERU

SPERU

MatLife

MatLife

MatLife

MatLife

MatLife

MatLife

MatLife

MMNS

MMNS

MMNS

MERU

MERU

MERU

MERU

NNMC

NNMC

NNMC

NNMC

NNMC

NNMC

NNMC

NNMC
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CCMX Team

Management

SPERU
Surface, coatings and particles engineering

MatLife
Materials for the life sciences

MERU
Metallurgy

NMMC
Nano- and microscale materials characterisation  
for industry and academia

CCMX Steering Committee

CCMX International Advisory Board
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