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Read on page 21 about  

how physicians and ETH 

 researchers work together  

on the Tumour Board.

MOVING AWAY FROM “ONE 
SIZE FITS ALL” IN MEDICINE
There is no question that humanity has made exceptional 
 progress in medicine over the past few decades. Many diseases 
that were once fatal can now be cured, or at least, treated as 
chronic illnesses. Yet health remains something we cannot take 
for granted. 

As insights gained in recent years from molecular biology, 
genomics and data science gradually become interconnected, 
medicine is improving in precision and effectiveness. Personalised 
health uses a data-driven approach to diagnosis and treatment 
based on the genetic predisposition of each individual. It heralds a 
new era of medicine that supersedes the “one size fits all” model.

Thanks to its extensive expertise in life sciences and engi-
neering, ETH Zurich is set to play a key role in shaping this 
transition, both in basic research and in translating the findings 
into practice. Today, some 30 percent of professors at ETH work 
in fields associated with medicine, and ETH will increase its 
activities here. It’s an area that holds out exciting opportunities, 
yet also calls for substantial input from natural science and 
engineering.

The changes in medicine affect how new physicians must be 
educated. In future, specialists are needed who are equally  
fluent in engineering and medicine, and able to move seamlessly 
between both worlds. It is precisely this understanding of  
the two spheres that underpins ETH’s new Bachelor’s degree in 
medicine.

It is clear that the challenges that personalised health poses 
are too complex to solve single-handedly. So when it comes to  
the qualification of tomorrow’s medical professionals, we work 
with partner universities. As well as coordinating the ETH 
Domain’s Personalized Health and Related Technologies initia-
tive, we’re collaborating with the University of Zurich and 
University Hospital Zurich to set up a Center for Precision 
Medicine Research.

This issue of Globe features several exciting examples of 
research and technology transfer that address important topics  
in tomorrow’s medicine. I hope you’ll enjoy reading it.

Lino Guzzella, President of ETH Zurich
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Asylum system

ALGORITHM BOOSTS 
EMPLOYMENT 
PROSPECTS

Asylum seekers and people with tem-
porary admission status are allowed to 
work in Switzerland – but only in the 
canton they are assigned to during the 
asylum proceedings. This allocation is 
based on political criteria, such as a 
canton’s population size and the policy 
of distributing nationalities equally 
across cantons. Factors such as 
 labour-market integration are not a 
priority in this process. One conse-
quence is that only 15 percent of refu-
gees are employed by the time they 
reach their third year in Switzerland.

Political scientists from Stanford 
University and ETH Zurich have pro-
posed a data-driven approach that 
does a better job of aligning canton 

 allocation with the goal of integrating 
refugees in the labour market. This 
could increase their level of employ-
ment by 73 percent. By their third  
year in Switzerland, that would mean 
26 percent of asylum seekers would be 
working.

The core of this data-driven ap-
proach is an algorithm developed using 
machine learning methods. It deter-
mines in which cantons the individual 
characteristics and abilities of the refu-
gees (e.g. age, gender, origin, language) 
best fit the specifics of the labour mar-
ket (e.g. size of the agricultural sector, 
language region, ethnic networks). The 
algorithm uses existing data on asylum 
seekers from the State Secretariat for 
Migration.

It provides specific recommenda-
tions on which canton refugees are 
most likely to find work in. ETH Pro-
fessor Dominik Hangartner, who was 
responsible for the Swiss part of the 
study, now hopes to put the algorithm 
into practice to test how well it works.

Atmospheric research

OZONE LAYER 
CONTINUES TO THIN

The ozone layer protects life on earth 
from high-energy radiation. Now  
an international team led by ETH 
 researchers has discovered that the 
concentration of ozone in the lower 
part of the stratosphere is continuing 
to deplete over the densely populated 
mid-latitudes and tropics. The rea-
sons remain unclear, but scientists 
think it might be partially due to 
 altered atmospheric circulation 
caused by climate change, or very 
short-lived substances containing 
chlorine and bromine.

In the lower stratosphere, where  
the ozone layer is most dense,  
the ozone protecting humans against 
UV  radiation is still disappearing – 
 despite the CFC ban under the 
Montreal Protocol.

Brain waves reveal how substances  
affect the brain.

Drug screening

LOOKING INTO THE 
BRAIN

It’s not easy finding new drugs for 
brain diseases, largely because of 
 difficulties in establishing what effects 
substances have on the brain. ETH re-
searchers and an international work-
ing group are developing a test model 
that uses electrical brain signals to 
evaluate the effect of drugs. This could 
be of particular use in  developing 
 anti-epilepsy medication.
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Aerodynamics

A FASTER WAY  
TO GET FASTER

How can athletes achieve better times 
in competitions? The Institute of 
 Fluid Dynamics has joined forces  
with ETH spin-off streamwise to 
 develop a new procedure that simpli-
fies wind-tunnel tests and makes the 
results visible immediately.

Conventional measurements pro-
vide information on the test object’s 
overall air resistance only. In contrast, 
the new method records the sur-
rounding air currents and shows pre-
cisely where the air resistance arises. 
This enables researchers to visualise 
and analyse the effects of different 
 positions and equipment on-screen in 
real time.

While streamwise focuses on 
commercialising the method, ETH is 
already investigating the possibility of 
using augmented-reality glasses to 
visualise wind currents in the future.

Motion capture of manually  
operated flow probes:
→ www.ethz.ch/procap
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N egotiations on how to protect 
the rainforests in the Congo 
 Basin were stalled – it seemed 

that the process had reached an im-
passe. For over a year, the Forest Stew-
ardship Council (FSC) had been work-
ing with certified forest-management 
companies, government officials, con-
servation NGOs and local communities 
to define new criteria and indicators for 
its sustainable-management certifica-
tion. But finding a compromise proved 
to be challenging. It was clear that no-
body would benefit from abandoning 
the negotiations; to break the deadlock, 

FSC and researchers from ETH Zurich 
opted for an unconventional approach. 

In August 2017, Claude Garcia, 
head of the Forest Management and 
Development Research Group (For-
Dev*), made his way to Brazzaville in 
the Republic of the Congo – taking 
with him the board game MineSet. 
 Together with FSC, he gathered the 
stakeholders involved in the negotia-
tions around a table. And started play-
ing. Four days later, the group had 
reached agreement on four of the five 
points. The game had helped to over-
come the impasse.

How do people make decisions?
Initially, Claude Garcia and his col-
leagues from the French research cen-
tre CIRAD hoped to gain insights into 
what was happening in the tropical for-
ests of the Congo Basin. One of the 
main challenges, he explains, is under-
standing the decision-making process 
of the various stakeholders – timber 
and mining companies, environmental 
NGOs, governments and local com-
munities. The board game MineSet 
marks an attempt to unravel the com-
plex interactions, with players taking 
on the roles of CEOs of forest-manage-

How will tropical rainforests evolve in the future? ETH 
 researchers invited stakeholders in the Congo Basin to sit down 
to a board game and find answers to this question themselves.

Tropical forests

Board game shows causes of 
deforestation

Former forest

Low-density 

rainforest

High-density 

rainforest
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ment or mining companies, regardless 
of their activities in the real world. 
Working in teams, they devise strate-
gies for their forest concessions and 
take decisions on economic viability, 
jobs and conservation. To do so, they 
need to interact with each other, with 
international markets, and with repre-
sentatives of the government and 
NGOs. The way the forest landscape 
changes depends on their playing 
strategy, and the complexity of the 
 situation becomes clearer as they move 
from one round to the next. On the 
game board with its hexagon-shaped 
cells, players can see how plans come 
undone and investments get lost. The 
game allows an array of forces to take 
effect, including demographics, eco-
nomic and financial developments, 
politics, technology and cultural 
 aspects. 

A group of researchers led by 
Claude Garcia developed the game be-
tween 2015 and 2017, based on a series 
of workshops with key stakeholders 
held in France, Cameroon, Gabon and 
Switzerland. A key difference between 
Garcia’s board game and other 
role-playing games is the way it takes 
account of both social and ecological 
factors at the same time. The rules of 
the game reflect economic, social and 
ecological processes – and are based on 
in-depth knowledge of how rainfor-
ests, biodiversity and market econo-
mies develop.

Changing people’s perspectives
The breakthrough in the Brazzaville 
negotiations came when the various 
participants began to gain a new under-
standing of the complexity of the  Congo 
Basin’s tropical forests. By developing 
a shared appreciation of the system, 
they were able to proceed with the 
 negotiations on a level playing field. 
That’s the key to the method’s success, 
says Claude Garcia: “The game helps 

in the eye and deal directly with each 
other.” And it’s an approach that fos-
ters mutual trust. Garcia’s main hope 
is that the game could help key stake-
holders in tropical forest realms to 
make well-founded decisions. At the 
same time, he is gaining a better under-
standing of how decisions are made 
that subsequently lead to deforestation 
or forest conservation.

Solving wicked problems
Garcia is encouraged by the successful 
outcome in Brazzaville. It implies that, 
at least in theory, this method could be 
used to find solutions to many other 
kinds of problems. Unemployment, 
climate change, healthcare, water us-
age and energy transition are all based 
on similar patterns that he refers to as 
“wicked problems”. By this he means 
highly complex, tricky problems in 
which the outcome and consequences 
always depend on collective action – 
and where there is often no real agree-
ment on what the problem actually is.

The next project is already in the 
pipeline: a white paper on how compa-
nies can integrate biodiversity into 
their corporate strategies, drawn up by 
CEOs of French companies, supported 
of the French Foundation for Research 
on Biodiversity. Here again, Claude 
Garcia’s game will provide the frame-
work they need to succeed.
— Michael Walther

the participants to agree on how the 
system actually works, and this releases 
them from judgmental stances on how 
the system should work.” This ap-
proach succeeds, he explains, because 
the participants are able to expand 
their horizons and put themselves in 
other people’s shoes. Garcia argues 
that games are the perfect choice in this 
respect. “As soon as you take on a role 
in a game, you shift your perspective. 
Instead of just reading or hearing about 
a situation, you experience it. And that 
changes everything.”

This approach is based on a special 
method called companion modelling, 
and Garcia has spent a number of years 
 applying it to investigate processes of 
change in socio-ecological systems. 
The idea behind companion modelling 
is to get participants from different 
 political and social institutions to de-
velop a model for their specific situa-
tion in collaboration with researchers. 
The process is clear, open and trans-
parent for everyone involved – and 
that’s another reason why MineSet is a 
board game and not a computer game, 
says Garcia: “In a board game, the rules 
are clear. There are no hidden mecha-
nisms. The players can look each other 

*  ForDev:  
The Forest Management and Development 
research group is a joint partnership 
between ETH Zurich and the French 
research centre CIRAD. ForDev explores 
the interactions between ecological pro-
cesses, stakeholder strategies and politics 
in tropical forests.

→ www.fordev.ethz.ch

“In a board game, 
the rules are clear. 
There are no hidden 
mechanisms. The 
players can look each 
other in the eye and 
deal directly with 
each other. It’s an 
approach that fosters 
mutual trust.” 
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Disaster relief

RECONSTRUCTION 
SPLITS SOCIETY 

The disaster that struck the Indonesian 
city of Banda Aceh in December 2004 
still lives on in many people’s memo-
ries. A massive tsunami levelled nearly 
half of the coastal city; countless people 
lost their homes and everything they 
owned. An international team, led  
by ETH researchers, has studied the 
 long-term impact that rebuilding ef-
forts in coastal areas have had on the 
community. 

In the years that followed the dis-
aster, aid providers rapidly rebuilt 
homes on the same plots near the coast 
in order to avoid displacing the resi-
dents. In doing so, they were acting in 
accordance with a humanitarian prin-
ciple that comes into play after natural 
disasters: namely, to help as many 
 survivors as possible to return to  
their previous places of residence. The 

 researchers found that nearly all the 
homes rebuilt in the tsunami-affected 
area were inhabited ten years later.  
Yet only half of the inhabitants were 
 tsunami survivors. Over 40 percent of 
the people living in the rebuilt houses  
were newcomers: mostly low-income 
renters from other regions who had not 
witnessed the tsunami. 

Many tsunami survivors preferred 
to resettle farther inland within Banda 
Aceh. The rising demand for land and 
homes in those tsunami-safe locations 
triggered a price explosion. Since most 
reconstruction was carried out on the 
coast, this led to an unintended split in 
the city’s population – with poor resi-
dents who can no longer afford to live in 
tsunami-safe locations on one side, and 
affluent residents on the other. As a 
 result, the poorer members of the 
 community now face a higher risk of 
disaster.

Health monitoring

GRIP LIKE A 
GRASSHOPPER

Anyone who has ever had an electro-
cardiogram will know that hard 
 metallic electrodes are uncomfortable 
to wear, while gel electrodes can cause 
allergic reactions. Now ETH re-
searchers have come up with a better 
solution. The surface of their new 
electrode is modelled on the soles  
of a grasshopper’s feet, making it as 
elastic as skin and ensuring optimum 
adhesion.

An electrode that adheres to the skin 
without shaving or gel

3D printing with bacteria-containing ink: the new technique  
can be used to print biochemical materials with a broad array  
of functions on complex surfaces.

3D printing

MINI BIOCHEMICAL 
FACTORIES

A group of ETH researchers have de-
veloped a biocompatible ink for 3D 
printing using living bacteria. It can be 
used to print mini biochemical facto-
ries with various properties, depend-
ing on which species of bacteria the 
scientists put in the ink. This opens up 
significant potential, including the 
ability to produce biological materials 
capable of detecting and breaking 
down toxic substances, or high-purity 
cellulose for biomedical applications.
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Weather anomalies

SEA ICE MELTING 
FASTER

In the winter of 2015/16, something 
happened that had never been seen 
 before on this scale. At the end of 
 December, temperatures rose above 
zero  degrees Celsius for several days in 
parts of the Arctic, and the sea ice 
 began to melt. Researchers from ETH 
Zurich have now shown how this 
 unusual warmth occurred: three differ-
ent air currents met over the North Sea 
between Scotland and southern Nor-
way, carrying warm air northwards at 
high speed as though on a motorway.

These high-speed air currents 
were made possible by a particular con-
stellation of pressure systems over 
northern Europe. This created a kind 
of funnel above the North Sea, between 
Scotland and southern Norway, which 
channelled the air currents and steered 
them over the open ocean towards the 

Arctic. In this case the researchers 
were unable to identify a direct link to 
global warming. 

However, the melting of Arctic sea 
ice during summer is a different story. 
The long-term trend in this case is 
clear: the minimum extent and thick-
ness of the sea ice in the middle of sum-
mer has been shrinking continually 
since the end of the 1970s. Sea ice 
melted particularly severely in 2007 
and 2012 – a fact that climate research-
ers have thus far been unable to fully 
explain.

ETH researchers decided to inves-
tigate these outliers, as well. According 
to their research, the severe melting 
was caused by stable high-pressure sys-
tems that formed repeatedly through-
out the summer months. Under these 
cloud-free conditions, the elevated lev-
els of direct sunlight – the sun shines 
24 hours a day in the summer – inten-
sified the melting of the sea ice.

THC for research

INTOXICATINGLY 
LIGHT-SENSITIVE 

Mention the abbreviation THC, and 
many people immediately think of 
marijuana and intoxication. But the 
substance is also of interest to medi-
cine: THC binds to receptors that play 
a significant role in memory, mood 
and cognitive processes.

To find out more about how THC 
interacts with its receptors, a group of 
chemists led by ETH Professor Erick 
Carreira synthesised variants of THC 
whose structure can be altered with 
light. They achieved this by attaching 
a light-sensitive “antenna” to the 
THC molecule. When one of these 
THC variants binds to a receptor, the 
receptor can then be activated and 
 deactivated using light.

The tool provides a more effective 
means of studying the body’s own 
cannabinoid system. It is regarded as 
a possible starting point for treat-
ments for addiction, obesity, depres-
sion – and even Alzheimer’s and 
 Parkinson’s.

When sea ice melts – as it did in the middle of winter two years ago – 
characteristic melt ponds form on its surface.

You can find more information on  
this topic and other research news  
from ETH Zurich at:
→ www.ethz.ch/news-en

Cannabis contains the chemical THC(tetrahydrocannabinol)
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Every person is different –  
and so is every disease. 
Personalised medicine holds 
out the prospect of treatment 
that is perfectly tailored to 
each individual. Cutting-edge 
data-driven technologies 
could soon make it a reality.
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Tailor-made 
medicine:

using data to  
shape the future  
of healthcare 

More and more people 
are being diagnosed 
with DIABETES. There 
are nearly 500,000 
diabetics in Switzerland, 
including some 40,000 
type 1 diabetics. Person-
alised medicine could 
make it possible to 
determine people’s  
risk of developing the 
disease, and boost 
efforts to tailor  
treatments to each 
patient’s metabolism.

13
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Personalised medicine has become a hot topic 
for researchers, holding out the hope of  
new drugs and treatment strategies that are 
tailored more closely to an individual’s 
 genetic make-up. Why does the topic of data 
come up so frequently in discussions about 
personalised medicine?
MARKUS STOFFEL – The progress we’ve 
seen in personalised medicine is, in part, due 
to advances in data-driven technologies and 
analysis methods. Doctors have always 
wanted to offer their patients the best treat-
ment to suit their specific case. These kinds 
of methods enable them to do that with 
much greater precision than they could be-
fore.
RUDOLF AEBERSOLD – I think it’s impor-
tant to add, however, that you need far more 
than just data for personalised medicine. 
The moment that data becomes really useful 
is when it leads to a better understanding  
of disease mechanisms and helps doctors to 
 offer more targeted forms of treatment.
DETLEF GÜNTHER – Our goal is to find an 
effective way of characterising complex bio-
logical processes. That obviously leads us to 
generate huge amounts of data, the kind of 
quantity that no individual researcher or 

“Our goal now  
is to get closer to  
the patient”

The deciphering of  
the human genome fifteen 
years ago marked a 
milestone in personalised 
medicine. Proteomics  
pioneer Rudolf Aebersold, 
metabolism researcher 
Markus Stoffel and ETH Vice 
President Detlef Günther 
discuss which of today’s 
developments might have 
similar repercussions.
TEXT Martina Märki and Roland Baumann
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doctor could possibly gather on their own. 
That’s why we need to do two things: 
 improve the methods we use to process data, 
and enhance our understanding of the un-
derlying processes – and we need to do that 
for as many pathologies as possible. That’s 
simply not possible within the confines of 
the lab, so we have to get closer to patients.

What specific benefits can I expect as  
a patient?
AEBERSOLD – One example is how we’re 
hoping to use molecular and phenotypic 
analyses of patients to make more accurate 
predictions of who will respond well to cer-
tain treatments and who probably won’t. 
Oncologists are already using those kind of 
methods, and we hope that in the long term 
they will lead to new diagnostic and treat-
ment strategies. We’re already at the stage 
where we can gather lots of data from the 
genome and from the interactions between 
cellular molecules, but often it’s tough to say 
exactly what the clinical effects will be in any  
one particular case. For example, current 
methods provide statistical calculations of 
the risk factors for certain diseases which,  
in many cases, are of limited use.

Of course, some people might find that kind of 
information extremely uncomfortable …
STOFFEL – That’s why it’s so important to 
involve patients in these decisions. If you’re 
using genetic testing to determine whether 
somebody is predisposed to developing a 
disease, then the patients need to ask them-
selves whether they actually want that infor-
mation in the first place. What makes it even 
harder is the fact that we can determine 
 people’s risk of developing diseases for 
which we currently have no treatment. It’s a 
real dilemma for both patients and doctors. 

There’s also the question of how health in-
surers might use that kind of information. 
These are very challenging questions that 
you simply can’t answer a priori.

So why should I go to the trouble of providing 
my data at all?
GÜNTHER – The more data we generate and 
the more knowledge we link up, the quicker 
we will find ways to cure more diseases. Plus, 
you have to remember that we’re not just 
talking about data from patients, because 
data from healthy people is also tremen-
dously useful. It would be marvellous if we 
could collect and monitor that kind of data 
over a long period of time to find out how the 
determinants of health and illness evolve 
over the course of a lifetime. Unfortunately, 
Switzerland has fallen behind other coun-
tries when it comes to acknowledging how 
important this kind of data is today, and 
what rights and obligations are involved in 
handling it.
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DETLEF GÜNTHER is Vice Presi-
dent for Research and Corporate 
Relations at ETH Zurich. He is 
responsible for strategic guidance 
of research initiatives and the 
application of research results in 
industry.

Image: Markus Bertschi
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What data is already available for 
 personalised medicine?
AEBERSOLD – Most of the high-quality mo-
lecular data that is currently available in 
large quantities is genomic data. But we still 
don’t have a theoretical model that can accu-
rately predict how a genetic modification 
will affect the physiology of a cell or a human 
being. It’s very challenging to develop those 
kinds of models on the basis of the available 
data.

STOFFEL – Globally, there’s certainly a lot 
of data available. We’re now at a stage where 
we can point to 5,000 diseases that are 
caused by individual genes. But this consoli-
dated data simply isn’t sufficient to enable 
researchers to test out their own hypotheses 
in clinical studies. That would require access 
to data from individual patients within a  
geographical area – and that’s a situation 
where sensitive issues of data sharing, data 
protection, and links between hospitals and 
research institutions become extremely im-
portant. Switzerland is currently laying the 
foundations for dealing with these issues.

You’ve previously talked about two major 
 initiatives in which ETH is involved. 
GÜNTHER – The Swiss Personalized Health 
Network (SPHN) initiative and the Person-
alized Health and Related Technologies 
(PHRT) initiative aim to foster collaboration 
between all the various medical research 
 institutions and facilitate the exchange of 
data. For example, one of the goals is to  
get Swiss hospitals and clinics to define a 
 minimum amount of data that they will 
agree to enter in a standardised format for 
certain pathologies. In turn, we will be able 
to correlate the data from all the different 
hospitals. The idea is to make this informa-
tion available in electronic dossiers, so we 
can link it to other data such as genomics and 
proteomics databases. To get some initial 
data moving into research projects as   
quickly as possible, we have defined stimulus 
projects for certain pathologies.

What areas do those projects focus on?
AEBERSOLD – One of the most suitable 
 areas for this approach is oncology, and 
that’s an area where we’ve seen huge efforts 
to collect genomic and clinical data over a 
number of years. If you want to know how 
patients respond to therapeutic approaches, 
clinical data provides useful insights.

What’s your experience with the two 
 initiatives so far?
AEBERSOLD – In areas where the main 
sticking points are technical in nature, we 
can make relatively swift progress. Clinical 
data is tougher, because you’re dealing with 
fundamental issues about the ethics and con-
tent of what you collect. For example, how 
do you design the form that patients com-
plete to consent to the use of their data?  
In some hospitals, those forms specify that 
coincidental findings – say, the chance 
 discovery that the patient is at risk of 
 developing other diseases – “must” be 
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MARKUS STOFFEL, a professor at the 
Institute of Molecular Health Sciences, 
conducts research into metabolic 
diseases and supports ETH’s strategic 
orientation in the field of medicine.

Image: Victoria Loesch & Christian Gerber
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Two major initiatives have been 
launched to further reinforce and 
coordinate Swiss research in the 
field of personalised medicine:

The Swiss Personalized Health 
Network (SPHN) is a national initiative 
that aims to lay the foundations  
for sharing health data between 
universities and hospitals.  
→ www.sphn.ch

Personalized Health and Related 
Technologies (PHRT) is an ETH 
Domain initiative led by ETH Zurich.  
It focuses on technologies for 
personalised medicine as well as the 
development of large and highly 
specialised research infrastructures 
in the field of translational medical 
research.  
→ www.sfa-phrt.ch
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 communicated to the patient, while other 
hospitals say “may”. Which approach is best 
practice? Resolving those kinds of issues 
 requires in-depth discussions with the 
 various authorities and stakeholders.
GÜNTHER: And there’s another problem: 
what happens if a hospital shares its data and 
some of it is leaked? When it comes to issues 
like that, we try to choose the most secure 
path we can, even though it inevitably isn’t 
the fastest.

GÜNTHER – Absolutely. Those kinds of 
 issues are central to the initiatives. But this 
process takes time. It’s already taken us a 
long time just to agree on what we’re dis-
cussing and what we actually want. It’s also 
a matter of what role each individual partner 
should take in this interdisciplinary field, 
and that’s where we really need to change 
our way of thinking. If we don’t acknowl-
edge in good time that it’s not about individ-
ual disciplines vying for position, but rather 
about how we work together synergistically 
as part of a larger system, then it’s just not 
going to work. My experience shows that it’s 
still hard to persuade institutions to relax 
their pursuit of their own individual inter-
ests enough to make room for a shared goal.

Does that also apply to medical training?
GÜNTHER – It does, because if more and 
more diagnoses are being generated by 
 computers, then we need to train doctors to 
understand how those diagnoses are made 
and what they can derive from them. I’m 
confident that we’ll also see some big  changes 
in how pharmacists and biologists are 

How sensible is it to tackle a project like this 
on a national level?
STOFFEL – That question is particularly 
pertinent to Switzerland. It doesn’t make 
sense to restrict research in some diseases to 
a national level, because you wouldn’t have 
access to enough patients. Consider, for 
 example, the wide array of rare diseases that 
can be investigated only on an international 
level. So, in a country as small as Switzer-
land, it’s even more important to ensure that 
data doesn’t remain fragmented.
GÜNTHER – Quite a few countries have an 
edge over us. In the UK, for example, they 
are currently carrying out a major popula-
tion study which involves collecting data 
from half a million people on a prospective 
basis – that is, without any concrete suspi-
cion that they are suffering from an illness.
AEBERSOLD – The question is how a rela-
tively small country can organise itself in a 
way that gets it included in international 
 associations and collaborative efforts as a 
 serious and valued partner. Can we really 
just sit back and wait while the UK gathers 
all that population data? If you don’t have 
anything to contribute, you always end up 
stuck in the second tier. That’s a painful feel-
ing that Swiss researchers will remember 
from the time when Switzerland stayed on 
the margins of the project to decipher the 
human genome. The aim of our initiatives  
is therefore to form a strong community in 
Switzerland that can play a part in the 
 international network.

Can the research community really achieve 
that working alone? Don’t key decisions have 
to be taken in collaboration with hospitals 
and society as a whole?

INITIATIVES
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trained to help them make the best use of  
the opportunities offered by information 
technology. As a technical university, we can 
obviously make a major contribution in  
this area.

STOFFEL – To give just one example: medi
cal students that do their courses at ETH 
learn far more about genetics and statistics 
than students who follow conventional med
ical degrees. We also introduce them to 
modern technologies such as imaging  
methods earlier on and in greater depth. For 
 example, when they dissect cadavers on the 
anatomy course, they also do CT scans of the 
various parts of the body. That makes it eas
ier for students to compare how things look 
in real life and through an imaging system.

What do you see as the most important  
issues for the future?
AEBERSOLD – I hope that the current ini
tiatives prompt a cultural shift that leads to 

better networking and interdisciplinary 
 cooperation.
GÜNTHER –  I would like to see hospitals 
 incorporate as quickly as possible the meth
ods that we’re developing. Getting closer to 
patients is a huge motivation for us.
STOFFEL – The greatest success stories of 
personalised medicine have so far played out 
in the realm of rare diseases and, to some 
extent, in oncology. Many of them can be 
traced back to innovative researchers who 
dared to develop their solutions in small 
companies. Innovations stem from universi
ties; I hope policymakers recognise that and 
continue to support us along this journey. 
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RUDOLF AEBERSOLD is a Professor  
of Systems Biology at ETH Zurich 
and at the University of Zurich. He is 
regarded as one of the world’s  
leading proteomics researchers and  
is a systems biology pioneer.

Image:  Victoria Loesch & Christian Gerber

The Starr International Foundation has 
supported Markus Stoffel’s research work 
since 2014, culminating in his success-
ful decoding of the catalyst for type 2 
(adult-onset) diabetes. It has also allocat-
ed funding to the obesity and metabolism 
research that Stoffel is conducting in 
collaboration with Rössler Prize awardee 
Christian Wolfrum.

The ETH Zurich Foundation’s Dr. Walter 
and Edith Fischli Fund is supporting re-
search in the fructose metabolism project 
set up by molecular and cell biologist 
Professor Wilhelm Krek. The scientists 
have demonstrated a link between high 
fructose consumption and tumour 
growth.

Prostate Cancer Digital Biobanking is a 
pioneering project in the Personalized 
Medicine initiative run by ETH Zurich, the 
University Hospital Zurich and the Univer-
sity of Zurich. The project is supported by 
the Lotte and Adolf Hotz-Sprenger Foun-
dation. The Hotz-Sprenger Foundation is 
also supporting a new genome science 
professorship with the Nomis Foundation.

Ways to provide funding in this area:

→ www.ethz-foundation.ch/ 
en/precision-medicine/

MEDICAL RESEARCH FUNDING
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New medical 
training

ETH’s latest cohort of medical students 
spent their first week of university at the 
hospital, where one task involved using 
 bananas to practise stitching up wounds. 
Rather unusual, perhaps, but a perfect 
 example of ETH’s new approach to medical 
training. “We’ve designed the degree pro-
gramme from scratch,” says ETH Rector 
 Sarah Springman. “As part of the new struc-
ture, the students get a taste of hospital life 
in their first week of study.”

LEARNING IN CONTEXT
Contextual learning, which is based on the 
theory of productive failure, plays a key role 
in ETH Zurich’s new degree programme. 
Here is an example. It’s 8 a.m. on Monday 
morning and the start of a special themed 
week dedicated to the spine. The students 
are shown a case of a slipped disc. They had 
watched videos and used other materials in 
advance to gain a basic theoretical under-
standing of the spine, with a focus on anato-
my. Over the course of the week, different 
lecturers address the topic from different 
angles. The week concludes on Friday after-
noon between 3 and 5 p.m. with a flagship 
clinical lecture, followed by a discussion 
round. 

This method of tuition, combining  
theoretical study with clinical practice, is go-
ing down well. Director of Studies, Profes-
sor Christian Wolfrum, is enthusiastic: “All 
the students arrived on time for our 8 a.m. 
start on Monday morning.” When he asked 
them a question, 30 arms shot into the air; in 

other lectures, his students are more likely 
to avoid eye contact. “That was a bit of a 
shock to the system at first,” he recounts 
with a chuckle. At 6.30 p.m. on Friday 
evening, the students are still deep in discus-
sion. “All of the lecturers, including those 
who teach at other  universities, are amazed 
by the ETH medical students’ motivation 
and how much they interact in lectures,” the 
Director of Studies says.

IMPARTING KNOWLEDGE FOR THE FUTURE
The new teaching concept was developed in 
close collaboration with Professor of Learn-
ing Sciences Manu Kapur, who joined ETH 
from Hong Kong a year ago. “With his pro-
fessional background, Manu Kapur has been 
able to introduce new approaches, plus offer 
a different perspective on medical training,” 
says Jörg Goldhahn, Deputy Head of the In-
stitute of Translational Medicine and project 
manager for the degree in medicine. ETH’s 
new Bachelor’s degree therefore aims to 
equip students with the knowledge they will 
need later in their careers as doctors. “It’s 
not just about filling their heads with count-
less facts and figures,” Goldhahn explains. 

With this in mind, ETH used a ‘back-
ward design’ for the degree programme, 
starting out from what it should achieve: 
What will students need when they gradu-
ate? How should the content be communi-
cated? Another new feature and a first at 
ETH is conducting exams using tablets, as 
they offer a real-world way to test students’ 
knowledge. A real advantage of designing 
the Bachelor’s degree in medicine essential-
ly from scratch is that it allows ETH to try 
out new ideas. “We know we can count on 
the full support of our remarkably motivated 
colleagues at partner universities,” says 
 Rector Springman. This includes the hospi-
tals and clinics, but especially the Universi-
ties of Zurich and Basel and the Università 
della Svizzera italiana, where the ETH un-
dergraduates will go on to earn their Mas-
ter’s degrees. “Our partner universities ac-
tively support us and we all benefit from the 
 experience,” says Springmann. This way, 
new  approaches that prove to be successful 
can be adopted in other degree programmes, 
both at ETH and beyond. 

In autumn 2017, 100 young people 
began their Bachelor’s degrees in 
medicine at ETH. First impressions 
are very positive.
TEXT Roland Baumann
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Around one in three 
people will get CANCER 
at some point in their 
lives. In Switzerland, 
40,000 people are 
diagnosed with the 
disease each year. 
Personalised medicine is 
already helping doctors 
make more targeted 
therapy choices for 
certain types of cancer. 
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The ETH Technology Platform NEXUS is enabling 
doctors at the University Hospital Zurich to make use of 
comprehensive genetic data offering cancer patients  
the best possible treatment.
TEXT Fabio Bergamin and Martina Märki

“Ms A’s tumour genome is highly degener-
ate; it contains almost 800 mutations,” says 
Nora Toussaint, a bioinformatics scientist  
at the ETH Technology Platform NEXUS, 
 after glancing through a genomic data 
 analysis on her laptop. She is currently 
 compiling a report on cancer patient Ms A 
with the help of her colleague Anja Irmisch, 
a molecular biologist from the Department 
of Dermatology at the University Hospital 
Zurich. “When you have a tumour with this 
many mutations,” says Irmisch, “cancer 
 immunotherapy often works.”

Three years ago, doctors discovered 
 several cancerous growths in 68-year-old 
Ms A’s abdominal cavity, which had metas-
tasised from a malignant melanoma. Ms A 
initially responded to conventional chemo-
therapy, but the cancer subsequently spread 
to other parts of her body. She now has 
 multiple metastases in her lymph nodes, 
lungs and liver – and the disease has taken an 
 aggressive turn.

A CASE FOR THE TUMOUR BOARD
The doctors therefore decided to discuss 
Ms A’s case at the weekly meeting of the 
 Department of Dermatology’s tumour 
board, which brings together specialists 
from different medical fields to discuss 
 particularly serious cases. Board members 
concluded that the doctors needed addition-
al genetic information on the tumour before 
deciding on the next steps.

Combating cancer 
with genetic data

“Tumours are a genetically altered, degen-
erate form of body tissue – and there are 
quite literally countless variants of those 
 genetic alterations that can lead to cancer,” 
says Reinhard Dummer, Vice-Chairman of 
the Department of Dermatology and Head 
of the Tumour Board. “However, many 
modern cancer drugs are effective only if 
there is a mutation in a specific gene or  other 
kinds of specific genetic anomalies.”

Dummer therefore opted to take a 
 biopsy of a metastasis in Ms A’s liver and 
have an analysis of the entire genome carried 
out. He could do this thanks to the analysis 
pipeline developed by scientists at the ETH 
Technology Platform NEXUS. 

NEXUS IN ACTION
The DNA from the biopsy and the DNA from 
a blood sample taken from the patient were 
sequenced. Then Toussaint pieced together 
several hundred million short, overlapping 
sequences – the raw data from the sequencer 
– to obtain the sequences of all 20,000 hu-
man genes. In fact, she had to carry out this 
procedure twice: once for the metastatic ge-
nome and once for the genome of the body’s 
healthy cells. Next, Toussaint compared the 
two genomes to discover where exactly the 
tumour’s mutations were. Although it’s the 
computer that actually processes the data, 
the results still need to undergo thorough 
quality control. Finally, Toussaint and 
Irmisch filtered out all the mutations that 
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NEXUS launched the SwissMTB 
project in spring 2016 together 
with the Department of Derma- 
tology at the University Hospital 
Zurich (USZ). The newly devel- 
oped method takes into account 
all the patient’s genes, so that  
by assessing the mutations, spe-
cialists can determine the ap- 
propriate medication and what 
genes might influence the cancer. 
To find the best solution, the  
analysis examines treatments 
across the range of cancer types, 
rather than limiting the focus  
to a specific one. While the 
SwissMTB method is soon to be 
published, the work of NEXUS  
and the clinical partners is a long 
way from complete.

→ www.nexus.ethz.ch

are known to be targetable by cancer drugs. 
This information is crucial for the treating 
physicians, as is the fact that Ms A’s metasta-
ses exhibit such a large number of different 
mutations. Toussaint and Irmisch included 
these findings in their report. In order to 
 ensure smooth communication and to im-
prove their understanding of what informa-
tion  oncologists need, bioinformatics scien-
tists of NEXUS even attended tumour board 
meetings in the course of their project.

Supported by the results of the genome 
analysis the doctors decided that Ms A 
should be treated with a new kind of cancer 
immunotherapy. “The information on the 
high number of mutations indicated to us 
that the treatment would probably work. 
The confirmation from the NEXUS analysis 
was important, as this form of treatment 
causes significant side effects,” he says.

Not all patients have their molecular 
markers identified in as much detail as Ms A. 
The current standard practice at the Depart-
ment of Dermatology is to sequence several 
known cancer-influencing genes in patients 
with metastatic skin cancer, if a tumour  
biopsy is available. Soon, all patients with 
 metastatic skin cancer will have access to a 
gene panel developed at the clinic that offers 
an economical way to sequence some 200 
 cancer-relevant genes. In cases that justify a 
more elaborate approach, the comprehen-
sive analysis of all 20,000 genes in the human 
genome with the NEXUS analysis pipeline is 
performed. “It makes sense if you have spe-
cific questions that can only be answered 
with a more complete set of molecular data,” 
says Dummer. In his field, that applies to 
rare forms of melanoma and cases in which 
standard treatments have proved to be in-
effective.

INCREASING OPTIONS
“The work of NEXUS is leading the way,” 
says Daniel Stekhoven, Head of Clinical 
 Bioinformatics at NEXUS. What might 
seem time-consuming and costly today is be-
coming less cumbersome and less expensive, 
thanks to technical advances. The biostatis-
tician is convinced that it will soon be possi-
ble to offer all patients complete gene analy-
ses. NEXUS is planning to automate the 
analyses to an even greater degree over the 
next few years. Currently, Irmisch – the 

 molecular biologist – selects the most promising associa-
tions manually from a long list of possibilities that  NEXUS 
collects during analysis. She focuses in particular on 
 mutations that have already been clinically described and 
for which scientists have already conducted successful 
therapeutic trials. “In the future, this process could be 
automated further with a more sophisticated analysis of 
existing data sources. So, the only remaining manual 
 element would be the physicians’ assessment of clinical 
relevance,” says Toussaint. Over the next few years, as 
part of the Swiss Personalized Health Network (SPHN) 
initiative NEXUS and other groups of the Swiss Institute 
of Bioinformatics will also be building a national database 
to store all the molecular cancer variants recorded in 
Swiss hospitals. All participating oncologists will get 
 access to this database. 

A year has passed since the decision was made to 
treat Ms A with immunotherapy. She responded to the 
treatment, but had to take a break from the medication 
due to the side effects. She is currently being treated with 
different immunotherapy drugs, which are keeping the 
disease under control. 
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New knowledge about proteins helps researchers 
develop innovative solutions for clinical practice,  
to the benefit of all patients.
TEXT Peter Rüegg

Protein analysis
for personalised
medicine

To this day, there are no therapies that work 
equally well for all patients diagnosed with 
the same disease. Many conventional thera-
pies are effective in only a limited proportion 
of cases. And some patients who initially 
 respond to a specific medication later suffer 
an inexplicable relapse. The one-size-fits-all 
pill remains an illusory dream.

Take the example of Parkinson’s dis-
ease: Doctors generally prescribe Levodopa, 
a drug that relieves some patients of their 
tremors. In certain cases, however, it accel-
erates the loss of cognitive functions, thus 
impairing rather than improving the 
 patient’s condition. None of the diagnostic 
methods available at present enables doctors 
to predict how or whether a patient will 
 respond to the prescribed treatment – or 
 decide which cases call for an alternative 
therapeutic approach.

BIOMARKERS FOR PARKINSON’S 
This is the point of departure for protein 
 scientist Paola Picotti’s work as part of the 
ETH Domain’s strategic focus area Person-
alized Health and Related Technologies 

(PHRT). A professor at the Institute of Molecular Sys-
tems Biology, Picotti plans to set up a research project to 
develop biomarkers for the early detection and subtype 
classification of Parkinson’s disease. The underlying 
technology comes from the field of proteomics (see box) 
because, unlike the genome (the complete set of an organ-
ism’s DNA sequences), the proteome (the collective term 
for all proteins in an organism) changes dynamically in 
response to environmental stimuli, diseases and active 
drug ingredients. “Specific proteins often provide an in-
dication of whether an organism is healthy or sick,” says 
Picotti. She laid the foundations for her new project a few 
years ago by developing a protein measurement method 
that makes it possible to identify not only all “normal” 
proteins in a random biological sample but also those that 
are misshapen. This is important when designing sys-
tems for the early diagnosis of Parkinson’s disease.

It is thought that Parkinson’s disease is caused by the 
formation of amyloid plaques in the brain, which in turn 
damage the nerve cells. Amyloid plaques are clusters of 
degenerate proteins that gradually clump together to 
form insoluble deposits. In her preliminary study of 
 samples obtained from Parkinson’s patients, Picotti was 
able to detect such defective proteins. However, the 
number of test subjects was too low to produce statisti-
cally significant results.

As the next stage in her quest to identify biomarkers 
for use in the early detection and diagnosis of Parkinson’s 
disease, Picotti now intends to analyse and compare 
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proteins in samples obtained from a large cohort of Dutch 
patients on two separate occasions: once shortly after the 
onset of symptoms and the second time ten years later. 
“We are looking for correlations between structural 
changes in the proteins and the appearance of symptoms 
such as loss of cognitive functions,” Picotti explains. The 
study also included a control group of healthy subjects. 

The ETH professor hopes this will lead to im-
proved therapy for Parkinson’s patients. Most drugs are 
developed in vitro, i.e. in the laboratory, and may seem to 
work at this stage but often fail when used to treat real 
patients. Picotti’s approach allows drug candidates to be 
tested on human tissue and determine how and whether 
they interact with proteins. The results will allow special-
ists to distinguish between effective and ineffective 
drugs, and help tailor solutions to suit individual  patients.

shareable format. “It’s a question of inter- 
operability, not just quantity,” says Woll-  
scheid. “As things stand today, it’s not even 
possible for two hospitals to share data on a 
patient’s weight because they don’t use the 
same systems to store data.” One of the main 
aims of the SPHN and PHRT initiatives is to 
harmonise methods used to record and ex-
change data so that doctors can integrate 
clinical research findings in their choice of 
therapy, to the benefit of patients. “Data 
harmonisation and interoperability provide 
the basis for machine-learning applica-
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While the genome represents the 
complete set of genetic informa-
tion that defines a living organism 
or a virus, the proteome repre-
sents the entire set of proteins 
expressed by a given individual at 
a given time, under defined con-
ditions: for example, a patient’s 
 protein profile as recorded during 
a health check-up. Proteins, and 
the amino acids they consist 
of, are complex molecules that 
perform many different func-
tions, such as fighting infections 
(antibodies) or regulating meta-
bolic processes (enzymes). Unlike 
the relatively static genome, the 
proteome varies in its composi-
tion depending on environmental 
 factors, temperature, gene ex-
pression and the impact of drugs. 
Proteomics is the field of research 
in which mass spectrometry-based 
and bioinformatic methods are 
used to investigate the proteome.

PROTEOMICS – TECHNOLOGY 
TOOLBOX FOR PROTEIN ANALYSIS

EXCITING ADVANCES
Professor Bernd Wollscheid, Head of the 
Proteomics Platform at the Department of 
Health Sciences and Technology (D-HEST) 
at ETH Zurich, is similarly enthusiastic 
about the new possibilities offered by the in-
tegration and analysis of biomedical data. 
“This is a time of exciting advances. Thanks 
to the ETH Domain’s Personalized Health 
and Related Technologies (PHRT) initiative 
and the nationwide Swiss Personalized 
Health Network (SPHN) initiative, we now 
have the opportunity to work together more 
efficiently on biomedicine projects.” Woll- 
scheid’s role in the two initiatives is to set up 
a national reference centre for the protein 
analysis of clinical samples. Mass-spectro- 
metry techniques developed by ETH scien-
tists will be used to analyse tissue samples 
from hospitals throughout Switzerland. In 
this way, researchers can determine the pro-
tein profile of a patient or a tumour in addi-
tion to the genomic profile, for example, to 
help clinical decision-making. To support 
these activities, IT specialists are setting up a 
suitable infrastructure to provide integrated 
platforms for data analysis and storage, and 
protein-analysis technologies are being 
standardised.

A key to success in personalised 
 medicine is a well-structured, uniform  data- 
management plan. The mass spectrometry- 
based technologies that researchers use to 
analyse proteins generate huge volumes of 
data. But it is not always possible to use this 
data in combination with existing clinical 
data because the former is not stored in a 
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PARKINSON is one of 
the most common 
progressive disorders of 
the central nervous 
system to affect older 
people. Today’s medica-
tions work well for some 
patients, but not others. 
If doctors could distin-
guish how the disease 
differs from one person 
to the next, they could 
develop more personal-
ised treatment.
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Molecular 
prostheses 
could lead 
to targeted 
treatment  
of diabetes 
Molecular prostheses may one day  
be able to take over the role of 
natural, insulin-producing beta cells. 
Martin Fussenegger and his team  
are hoping to use this approach to 
cure diabetes.  
TEXT  Peter Rüegg

If someone loses an arm or a leg, doctors and orthopae-
dists can replace the missing limb with a prosthetic 
one. But if someone starts losing their beta cells, 
 replacing them is a lot harder. Yet – unlike an arm or 
a leg – beta cells perform a vital function we can’t live 
without. If they decline or stop working altogether, 
blood sugar levels spiral out of control. That leads to 
diabetes, and regular insulin injections are the only 
recourse.

But now ETH Professor Martin Fussenegger 
from the Department of Biosystems Science and 
 Engineering in Basel has come up with an alternative: 
molecular prostheses. These devices can measure 
someone’s diabetic condition far more accurately and 
trigger a targeted response to harmful symptoms such 
as high blood glucose. Biotechnologists regard his ap-
proach as a promising alternative to current treatment 
options. Fussenegger believes he can use these kinds 
of prosthetic devices not only to provide an effective 

tions capable of analysing the large data sets 
derived from genomics and proteomics re-
search, so as to obtain answers to overarch-
ing questions,” emphasises Wollscheid.

FOCUS ON CLINICAL PRACTICE
Wollscheid is convinced that proteomics 
holds great promise for personalised medi-
cine, but also has some reservations. “In the 
end, whatever we propose as researchers, it 
is the practising physicians who decide 
which solutions are implemented or not.” 
Established forms of therapy, which have 
taken years to develop, can’t be thrown over-
board from one day to the next. And just 
 because a new solution is technically and 
 scientifically feasible, it doesn’t mean it is 
better in terms of patient care. “The integra-
tion of proteomics in clinical practice 
 depends ultimately on its ability to provide 
significant information that will enable 
 attending physicians to make better thera-
peutic decisions.”

This is where Picotti and Wollscheid 
hope to make a difference. Through the two 
national initiatives, which promote collabo-
ration between Swiss hospitals and research 
institutions, ETH will be able to test its  
novel technologies for application in clinical 
and practical medicine. And ETH spin-offs, 
such as Biognosys and ProteoMediX, will 
help take this promising research further. 
“The new Bachelor of Medicine program 
 offered by ETH will further support such ef-
forts to promote collaboration and generate 
synergies,” adds Wollscheid. 

Picotti Group: 
→ www.imsb.ethz.ch/research/picotti

Wollscheid Group:  
→ www.imsb.ethz.ch/research/wollscheid
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response to diabetes, but also to tackle met-
abolic diseases such as obesity. “Molecular 
prostheses might even hold out the prospect 
of a cure – something that is currently of-
fered by only relatively few treatments, such 
as antibiotics,” he says. Most forms of treat-
ment tackle only the symptoms, he explains, 
arguing that this is simply not enough in the 
case of chronic diseases such as diabetes.

els. Once the blood glucose falls below a certain level, 
the cells stop producing the hormone.

Acquiring the stem cells involved a different 
approach in this case, with the researchers obtaining 
the basic material they needed from adult adipose tis-
sue. Once again, they used the technique of genetic 
reprogramming to induce the stem cells to mature 
into functional beta cells. That means they are also 
capable of monitoring glucose in the blood and pro-
ducing insulin when triggered.

IMPLEMENTATION IS THE MAJOR HURDLE
The ETH researchers have employed their beta cells 
thus far in animal models only, not in diabetes pa-
tients. Other molecular prostheses developed by 
 Fussenegger’s team have likewise not advanced be-
yond the experimental stage. “You might think that’s 
due to the complexity of the genetic networks we’re 
developing, but in fact it has more to do with the gulf 
between academic and clinical research,” says the 
ETH professor. “Implementing our research contin-
ues to be the biggest challenge.”

He explains that the pharmaceutical industry 
typically shows an interest in new products only after 
they have successfully passed through the initial stag-
es of clinical trials. “But performing those kinds of 
trials is beyond the scope of our staff and financial 
 resources,” Fussenegger says. To bridge this gap, the 
Department of Biosystems Science and Engineering is 
hoping to build a facility to produce drugs and thera-
pies to stringent quality standards. This is the only 
solution that would enable the researchers to perform 
the initial clinical trials themselves.

But even without access to this production in-
frastructure, Fussenegger continues to work on ways 
to cure diabetes. His department is currently running 
a research project on personalised medicine in which 
he hopes to use endogenous cell material to mimic 
pancreatic islets. These artificial islets could be trans-
planted into the pancreas of patients whose beta cells 
have died. “The cultivation of pancreatic islets would 
be a new approach and a significant step towards 
 curing diabetes,” says Fussenegger.  

Fussenegger Group:
→ www.bsse.ethz.ch/research/research-groups/ 
biotechnology-and-bioengineering
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REPROGRAMMING HUMAN CELLS
Fussenegger creates his molecular prosthe-
ses by deploying additional gene circuits in 
human cells. This enables the cells to meas-
ure blood sugar content as well as produce 
and secrete insulin. The ETH professor has 
recently developed and successfully tested 
two systems. The first involves reprogram-
ming human embryonic kidney (HEK) cells, 
while the second system allows stem cells 
derived from adult adipose tissue to mature 
into functional beta cells.

In the first system Fussenegger inte-
grated a sophisticated sensor component 
into the HEK cells that enables them to de-
tect glucose. To do this, he used natural 
transport proteins that move glucose from 
the blood into the cells, while also making 
sure that voltage-gated calcium channels 
were incorporated into the membrane of the 
HEK cells. When the blood sugar level ex-
ceeds a certain threshold, the calcium chan-
nels close. This flips the voltage distribution 
at the membrane, causing the calcium chan-
nels to open. As calcium flows in, it triggers 
the HEK cells’ built-in signalling cascade, 
leading to the production and secretion of 
insulin and GLP-1, another hormone in-
volved in the regulation of blood sugar lev-
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Effy Vayena, 
Professor of 
Bioethics, explains 
why it’s so 
important to handle 
personal data 
fairly, responsibly 
and transparently 
in personalised 
medicine.
INTERVIEW  Fabio Bergamin
IMAGE  Annick Ramp

Switzerland is hoping to set up a national 
 database infrastructure for personalised 
medicine over the next four years. Are we 
ready to take that step?
I would say we’re getting ready. This is the 
phase where we need to set up systems for 
handling data from patients and healthy 
 individuals responsibly. Generating and 
processing this kind of data raises techno-
logical, scientific and societal questions that 
we must address.

“Trust is essential”

EFFY VAYENA is Professor 
of Bioethics at the Institute of 
Translational Medicine at ETH 
Zurich. She deals with ethical, 
legal and societal issues in 
personalised medicine.
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What’s your take on the public debate about 
these issues?
My impression is that there’s plenty of 
 enthusiasm for new data technologies among 
the general public. But people are also 
 concerned and even worried. For example, 
many people are anxious about excessive 
surveillance and monitoring by social media 
and internet companies, which is perfectly 
reasonable; they disapprove of personal data 
being used in a non-transparent way. People 
have similar concerns about their health 
data, however, in health care and health 
 research there has always been serious effort 
for responsible and transparent use of health 
data.

But in January we learned that hackers  
had managed to breach the IT systems of one 
of Norway’s health authorities.
That’s right. Unfortunately, cybercrime is 
an issue that affects health data in the same 
way as other types of personal data. That’s 
why it’s so important to have a secure data 
infrastructure. In fact, people are already 
making major efforts to protect health data 
from misuse and, like many other countries, 
Switzerland sees the establishment of a se-
cure infrastructure as one of its top priori-
ties. But it’s clear that our institutions need 
to demonstrate to the general public that 
they are meeting strict standards and de-
serve people’s trust.

What’s the level of trust like at the moment?
People trust healthcare institutions. They 
feel safe when they go to hospitals. It’s true 
that some studies highlight a lack of trust in 
public institutions all over the world, but 
they also show that healthcare institutions 
tend to inspire more trust than other kinds 
of organisations. Maintaining that trust is 
something that matters to all of us – institu-
tions and researchers alike. Trust really is 
essential.

How do you go about maintaining or even 
 increasing that trust?
We have an obligation to handle people’s 
data very carefully. Clarifying responsibili-
ties across all aspects of data processing is 
crucial too. Everyone needs to know who’s 
responsible for what, and such responsibili-
ties should be taken seriously. What’s more, 
we need to be transparent and communicate 

clearly with the public – and by that I mean 
a frank dialogue, not just PR. The public 
must understand why their data is needed 
and what it’s used for. And those of us work-
ing in research institutions need to listen 
more and find out what people’s concerns 
are. The data used in personalised medicine 
stems from patients and healthy citizens, 
and many of the activities involved are fund-
ed by taxpayers. It’s a matter of respect to 
engage people in discussions about what 
we’re doing.

Health data is generally held by hospitals.  
But researchers from other institutions would 
like to make use of it, too. That means they 
need access to the data. What conditions need 
to be in place for that to happen?
Anyone who provides access to data has to 
ensure that the recipient fulfils a series of 
 requirements in regard to data privacy, data 
security and other issues. The recipient also 
needs to have a well-justified reason for 
 requesting access to data – one that shows 
some social value. And, obviously, access to 
personal data may be given only if the person 
it concerns has authorised this.

CHAIR OF BIOETHICS

The Health Ethics and Policy Lab 
researches ethical and policy 
challenges in personalised medi-
cine and digital health.

The team has expertise in phi-
losophy, social science, clinical 
 medicine, public health, data 
science, health policy, and law.

Current research projects include:

•  BEHALF – Bigdata-Ethics- 
HeaLth Framework  
(SNF research  project)

•  Ethics and Society in 
 Personalised Medicine  
(SNF research project)

•  Data Protection in  
Personalized Health  
(PHRT research project)

→ www.bioethics.ethz.ch
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What do we need to focus on to make the 
 personalised medicine project a success over 
the course of the next few years?
Two crucial points: Firstly, there are lots of 
databases that contain health data. Opening 
them up to researchers could yield some ma
jor benefits. It could enable us to generate 
knowledge that would improve individuals’ 
quality of life and the healthcare system as a 
whole. But if we do open them up, we need 
to proceed very carefully and pay plenty of 
attention to the ethical challenges involved. 
Secondly, once we develop this knowledge, 
we need to ensure that medicine doesn’t 
head in a direction that would be financially 
unsustainable. This new knowledge should 
benefit people and society; it is then that it 
will increase their trust in personalised 
 medicine. But trust is fragile and can easily 
evaporate; then it’s hard to win it back. My 
job as a bioethicist is to consider these kinds 
of questions – not just theoretically, but also 
in practice. Based on my research, I also 
 formulate recommendations that inform 
policy stakeholders in Switzerland and 
abroad. 

There was quite a controversy in the UK when the 
 National Health Service (NHS) gave Google  
DeepMind access to patients’ medical records.  
That didn’t exactly inspire trust.
This agreement seemed poorly thought out; an excel
lent example of how not to do things! UK citizens felt 
that their privacy had been violated. When a public 
institution grants a private company access to per
sonal data, they may well have a good reason. But that 
reason needs to be out in the open, and they need to be 
fully upfront about who is going to benefit from 
 sharing the data. The events in the UK have had 
 negative repercussions. We have similar concerns in 
Switzerland, even though our institutions weren’t 
 implicated in those controversies.

The right to privacy runs counter to society’s interest in 
using data to eradicate diseases. Do you think we’ll 
reach a point where we have a moral obligation to make 
our health data publicly available?
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It can’t just be about a duty on one side. The 
moment you talk about an individual duty to 
share, then you also need a duty on the insti
tutional side to respect individual rights and 
interests. I would therefore be cautious 
about putting forward an unconditional 
moral obligation to share personal data. 
There are some areas, however, in which giv
ing up some of our privacy could offer genu
ine  advantages to society as a whole. But the 
condition is that the benefit be fairly distrib
uted to all, and might also reach the person 
who contributed in the first place. Some 
have argued that we would have to negotiate 
a new social contract similar to the model 
we’ve used in taxation – in other words, 
everyone making an individual contribution 
to the common good for the benefit of all.

Personalised medicine will transform our 
 society. It could even shift the boundary 
 between being healthy or sick. If a person has 
a gene that increases their risk of cancer,  
are they healthy or sick?
That’s a point that’s being debated. I  recently 
participated in an event entitled “Are we all 
sick?”, but I don’t see personalised medicine 
leading us to that. Right now, we’re busy 
gaining a better understanding of why we get 
sick. That could lead to the development of 
new concepts of health and sickness; we 
might start to view sickness more as a pro
gressive process.
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Each RARE DISEASE 
typically strikes only a 
handful of people. Yet, 
taken as a whole, 
rare diseases affect 
hundreds of thousands 
of people in Switzerland. 
There are 6,000 to 8,000 
such deseases, 
80 percent of which are 
genetic in origin. 
Personalised medicine 
holds particular 
promise in this field.
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ERC Consolidator Grants

SUCCESS WITH  
EU FUNDING

A total of five ETH Zurich researchers 
have been awarded coveted Consolida-
tor Grants by the European Research 
Council (ERC). Their projects will each 
receive funding of around 2 million 
Swiss francs. This impressive tally will 
mean ETH Zurich researchers receive 
a total of more than 12 million Swiss 
francs. 

Acquisition of third-party funding 
is important, but the university values 
ERC grants for other reasons, too: 
“Creative research clearly needs suffi-
cient funding to flourish. But it’s also 
very important to us to see how capable 
our researchers are of succeeding in 
the highly competitive European re-

Harnessing the opportunities of digitalisation to optimise transportation

search environment. I am confident 
that every franc will turn out to be an 
excellent investment,” says Detlef 
Günther, Vice President for Research 
and Corporate Relations. 

ETH researchers submitted a total 
of eleven projects this year. The fact 
that half of them succeeded under-
scores the high quality of ETH re-
search. Across the rest of Europe, the 
average success rate for the Consolida-
tor Grants is around only thirteen per-
cent. Overall, Swiss universities once 
again performed extremely well in the 
competition for this prestigious ERC 
funding. Of the 329 projects that 
 received Consolidator Grants, 19 are 
Swiss. That puts Switzerland – a 
 comparatively small country – in fifth 
place in Europe.

Mobility initiative

A ZERO-CONGESTION 
FUTURE

ETH Zurich is launching the ETH 
Mobility Initiative in collaboration 
with Swiss Federal Railways (SBB). Its 
goal is to expand research and teach-
ing in the field of mobility. At the new-
ly created ETH Mobility Centre, ETH 
plans to work with funding partners 
to research innovations, like mobility 
simulations and the improvement of 
vehicle-track interaction. The first 
ten years of the project will require 
funding of around 100 million Swiss 
francs. Funding partners such as SBB 
will cover approximately half of the 
costs, along with other companies and 
sponsors. ETH Zurich will provide 
the remainder.

ETH forum

ZUKUNFTSBLOG 
RELOADED 

ETH experts have been writing about 
sustainability in the Zukunftsblog 
since 2013, but now the forum has 
 expanded into two more of the univer-
sity’s key focus areas. Since January 
2018, ETH specialists have been shar-
ing expert opinions and interesting 
facts about digitalisation and health, 
too, while keeping sustainability in 
the mix as the third topic. All in all, 
that means more opinions and 
well-founded appraisals – plus plenty 
more dialogue. You can also subscribe 
to the blog as a newsletter.

→ www.ethz.ch/zukunftsblog-en

Image: Fotolia
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There’s an upbeat mood about what 
lies ahead for ETH Zurich. On 10 and 
11 November 2017, some 280 profes-
sors and heads of central units partici-
pated in the ETH Faculty Retreat in 
Lucerne, where they shared ideas 
about the university’s future – far 
away from the pressures of their every-
day teaching and research duties. In a 
series of workshops and plenary dis-
cussions, they debated and charted out 
the best strategic, organisational and 
personnel configuration to ensure 
ETH’s continuing success.

One of the main conclusions of the 
highly productive discussions was that 
ETH researchers should step up their 

efforts to address society’s most chal-
lenging and complex problems by fos-
tering an interdisciplinary approach. 
That, in a nutshell, is the goal of the 
ETH+ initiative, which ETH President 
Lino Guzzella and the Executive Board 
outlined to the participants in Lucerne.

The competition never sleeps
What exactly lies at the heart of the 
ETH+ initiative? Essentially, it aims to 
significantly increase the number of 
professors at the university, especially 
in new areas of research – an invest-
ment, said Guzzella, that is well worth 
making. He emphasised that people 
expect great things of ETH Zurich, and 

Building on strengths

Shaping the future with ETH+
ETH is superbly positioned to compete against the world’s best 
universities. As maintaining this competitive edge is critical,  
the Executive Board gave the starting signal last November for a bold  
new phase of expansion based on the ETH+ initiative.

rightly so, but noted that the environ-
ment is getting harsher. On the plus 
side, Guzzella emphasised that the 
many different stakeholders he speaks 
with generally have a very high opinion 
of ETH: “This shows me that ETH is 
on the right path. Our consistent per-
formance is outstanding.”

However, he also cited two reasons 
why ETH shouldn’t take its position 
for granted: “For one thing, massive 
government investment in places like 
China and Singapore is bound to put 
their universities on a par with ETH 
Zurich sooner or later. On top of that, 
the Swiss government’s funding of 
ETH has changed: it can no longer 

Image: Heidi Hostettler

ETH faculty  

in Lucerne: open to 

discussion and  

with new plans for the 

future.
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keep pace with the growth in student 
numbers and the requirements of 
teaching, research and knowledge 
transfer.” That’s why ETH Zurich is 
constantly striving to boost the pro-
portion of third-party funds it attracts 
for research and teaching.

ETH plus has interfaces in its sights
So what does all this mean for ETH? 
Instead of relying on external support, 
the Executive Board will be focusing 
on nurturing the university’s own 
strengths: “If we are to remain a driv-
ing force making a vital contribution to 
Switzerland and its innovative capaci-
ty, as well as maintaining our interna-
tional reputation for excellence, we 
must invest more in high-calibre tal-
ents.” ETH+ is the main driver for put-
ting this plan into action.

Experience has shown that major 
scientific breakthroughs and innova-
tions generally occur when researchers 

are working together closely on 
 cutting-edge topics at the interface 
 between different disciplines.

Thanks to ETH+, it is hoped there 
will soon be a substantial number of 
additional professors opening up 
promising new avenues of research. 
The aim is that they should cross 
 departmental boundaries and focus  
on driving forward interdisciplinary 
initiatives. The addition of talented 
new professors will also improve the  
staff/student ratio. “The ETH+ initia-
tive is intended to further improve the 
 already high quality of teaching at ETH 
and offer even better support for the 
mid-level academic faculty,” says Lino 
Guzzella.

Professors set the course
To finance the new expansion phase 
through 2024, the Executive Board 
plans to use some 400 million Swiss 
francs that the university has available 
through prudent financial planning. 
The Executive Board has also drawn up 
long-term plans on how to fund and 
 secure the expanded capacities after 
that date.

In terms of the content of ETH+, 
however, the Executive Board makes 
no specifications. “It will be the profes-
sors themselves who shape ETH’s 
 future direction, based on their exper-
tise and the criteria stipulated by the 
Executive Board,” says the President. 
Drawing on an ETH-wide idea compe-
tition, the goal is to develop flagship 
projects that have the potential to 
 address major scientific and societal 
 challenges. “It’s the firm belief of the 
 Executive Board,” says Guzzella, “that 
this is the best way to ensure that the 
national jewel of ETH Zurich, whose 
legacy we are bound to protect, contin-
ues to shine for many years to come.” 
— Norbert Staub

Image: Eline Keller-Sørensen

THE JOURNEY HAS BEGUN
Things got off the ground in mid- 
December with the first call for the  
submission of pre-proposals for 
strategic projects and topics in 
teaching, research, and the transfer of 
knowledge and technology. Students 
and scientific staff were also expressly 
included in this invitation to submit 
outline concepts. ETH departments, 
institutes and chairs – plus the central 
administrative units and staff units 
– are all expected to submit draft pro-
jects by early May 2018. Two further 
steps are then due to be completed by 
autumn 2018: checking the structures 
and processes of ETH+ and identifying 
the initiatives that are eligible for 
funding. An in-house team will evalu-
ate the pre-proposals in a multi-stage 
process and, in September 2018,  
the Executive Board will decide which 
ones to implement.

Philanthropy

A DIFFERENT KIND  
OF GIFT

By Donald Tillman

“The results of philanthropy are 
 always beyond calculation.”  

And when it comes to corporate 
philanthropy, the reasons behind  

it can be many and varied. Whether 
it’s deployed as a marketing tool  

or to honour long-held convictions, 
companies typically hope to 

empower research and innovation –  
and deploy resources in areas  

that create real benefits for  
their industry and society as a 

whole. Often this comes down to 
the personal motivation of the 

company’s founder. Some 
companies, such as the IT security 

service provider  Open Systems , 
harness corporate philanthropy to 

inspire others with their 
commitment to a worthy cause.

“Instead of sending presents, we 
told our customers we were 

pledging our support to  
the ETH Zurich Foundation,” says 
CEO Martin Bosshardt. “Because 

our world needs more engineers!” 
Open Systems is sponsoring young, 

talented engineers as part  
of the  Excellence Scholarship  

 & Opportunity Programme . It’s a 
great initiative – and everyone 

benefits.

Find out more at:  
→ www.ethz-foundation.ch/en/ 

excellence-scholarships
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Albert Lück Foundation

A SOLID RELATIONSHIP
The Albert Lück Foundation – one of 
ETH Zurich’s largest private donors – 
celebrated its 60th anniversary last 
year. To mark the occasion, ETH 
 Zurich invited some 30 guests to a spe
cial event – including Albert Lück’s 
granddaughter, Claudia Godigna. This 
provided the perfect opportunity for 
ETH to honour the Foundation’s work. 
In collaboration with the ETH Zurich 
Foundation, the Albert Lück Founda
tion supports teaching and research  
in civil engineering.

Since 2007, the Foundation has 
 allocated 8.6 million Swiss francs to 
ETH projects running through to 
2022. So far, this has funded five 
 scholarships for Master’s students, 
two  research projects and three chairs. 
One of the beneficiaries is Professor 
Eleni Chatzi, Chair of Structural 
 Mechanics at the Institute of Struc
tural Engineering. She and her team 

From left to right: Andreas Hurter, Vice President of the Albert Lück Foundation; ETH 
President Lino Guzzella; Claudia Godigna, granddaughter of the foundation’s founder; 
Andreas Flury, President of the Board of Trustees; and Department Head Thomas Vogel 

specialise in developing new solutions 
for monitoring the structural health 
and durability of buildings. In 2015, 
Eleni Chatzi received the prestigious 
ERC Starting Grant from the Euro
pean Research Council (ERC).

As well as celebrating the Founda
tion’s past successes, the event also 
heralded the start of a new research 
project. ETH President Lino Guzzella 
and Thomas Vogel – the Head of the 
Department of Civil, Environmental 
and Geomatic Engineering – joined 
the President of the Board of Trustees, 
Andreas Flury, in signing a contract for 
a new project. Led by Professor Andrea 
Frangi, the project aims to investigate 
the robustness of timber structures.

Current funding opportunities:
→ www.ethz-foundation.ch/en/ 
where-to-give

Images: Gian Marco Castelberg; Alex Jenny, ALS

Spin-offs

POSITIVE TREND 
CONTINUES

Since 1996, 380 spinoffs have been 
established at ETH Zurich. 25 spin
offs were founded last year alone, 
equalling the previous year’s record. 
Eight of the new spinoffs stemmed 
from ETH’s Pioneer Fellowship pro
gramme, which actively supports stu
dents as they set up their businesses.

Existing ETH spinoffs continued 
to attract significant investment in 
2017, reaffirming their success. Last 
year, investors put more than 120 mil
lion Swiss francs into ETH Zurich 
spinoffs. This figure included 75 mil
lion Swiss francs for GetYourGuide, 
an internet company that has estab
lished itself as the market leader for 
guided tours and travel activities in 
over 7,000 destinations. A further 
8 million Swiss francs went to the 
spinoff Beekeeper, which has devel
oped a mobile platform that allows 
companies to keep in touch with em
ployees who do not have access to 
email. Meanwhile, Scandit, a compa
ny that specialises in data capture and 
barcode decoding, attracted invest
ment totalling 7.5 million Swiss 
francs.

The Pioneer Fellowship programme:
→ www.ethz-foundation.ch/en/pioneer-
fellowships
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Growing up, I dreamed of becoming a profes-
sional soccer player. Unfortunately, injuries got 
the better of me. When I look back at my soc-

cer training, a critical principle stands out: train to 
failure, and then push some more. Do your push-ups 
and pull-ups till your arms buckle, and then push 
some more. Do your endurance training till your 
body buckles, and then push some more, and so on. 
The idea was to take the body to its limit, and then 
find the strength – physical and mental – to stretch 
it just that little bit more. Good things happened  
on the other side of failure. It was on the other side 
of failure that physical and mental strength devel-
oped to the maximum. It was on the other side that 
mind and the body could work together for optimal 
growth and performance. It is on the other side  
of failure that tough matches are often won or lost. 

A s it is in sport, so it is in learning. When  
learning something new, it is much too easy  
to take the path of least resistance. Why  

not simply ask someone who knows to show you  
exactly what to do and how to do it? However,  
it turns out that making learning easy does not  
always ease learning. In fact, research on Productive 
Failure suggests that making initial learning more 
challenging, and allowing the learner to struggle 
and even fail to solve a problem or perform a task 
can be beneficial for learning from an expert 
 (typically a teacher) subsequently. 

Why should that be? Well, good things happen 
on the other side of failure. It is failure that 
creates what I call the 4A conditions for deep 

learning: Activation, Awareness, Affect, and Assem-
bly. When designed well, failure activates the prior 
knowledge necessary for acquiring new knowledge. 
Failure makes us aware of the limits of our knowl-
edge. With the right mindset, failure can build a 
positive affect orientation – for example, the moti- 
vation to bridge the gap between what we know and 
need to know. Finally, failure gives the teacher  
essential information on how to help the learner  
assemble and integrate new knowledge with prior 
knowledge.

Therefore, the next time you are trying to learn 
something new, try not to take the easy way 
out. Try to figure it out yourself first, play with 

ideas, tinker a little, solve the problem on your  
own first, and in as many ways as you possibly can. 
Focus not on the struggle, or any failure in not  
getting it right, but on how such an experience pre-
pares you to learn from an expert later on. And  
that is what Productive Failure is all about: the art 
and science of intentionally designing for and  
bootstrapping failure for deep learning.

Column

On the  other 
side

 of  failure

Illustration: Benedikt Rugar; Image: Courtesy of Manu Kapur

Manu Kapur is professor for learning 
sciences at ETH Zurich.  Previously he 
taught and researched in Hong Kong  
and Singapore. He is known worldwide  
for his work on learning by failure. 
→ www.manukapur.com
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Looking for clues to the 
origins of Zurich Mona Lisa 

The Laboratory of Ion Beam Physics is one of the world’s leading 
groups in the dating of organic materials. As well as analysing 

fragments of clothing worn by Ötzi the Iceman, the team has also 
worked on pigments from Mona Lisa paintings. 

TEXT  Samuel Schlaefli  IMAGE  Daniel Winkler
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used in oil paints. Having qualified as a 
chemist, she subsequently opted to do 
her doctorate in a lab run by Hans- 
Arno Synal, ETH Professor and Head 
of the Laboratory of Ion Beam Physics. 
His group is one of the world’s leading 
laboratories in the field of radiocarbon 
dating, the same method that  
Hendriks is applying to determine the 
age of the Zurich Mona Lisa. Radiocar-
bon dating – also referred to as car-
bon-14 dating – was first developed in 
the 1940s, when the American physical 
chemist Willard Frank Libby hit upon 
the ingenious idea of using the rate of 
decay of the unstable 14C isotope to 
measure the age of organic material. 
All living things ingest 14C continuous-
ly. As a result, the concentration of 14C 
is approximately the same in both the 
biosphere and the atmosphere. As soon 
as an organism dies, however, the 14C 
begins to decay, with a half-life of  
5,700 years. The carbon isotopes 13C 
and 12C, on the other hand, don’t de-
cay. Consequently, researchers can 
compare the concentrations of the 

Two men wearing white cloth gloves 
skilfully remove the poplar-panel 
painting from its opulent frame.  
Hendriks leans over the portrait and 
scans it with a UV light, discussing 
what she sees with Irena Hajdas, her 
doctoral advisor. Dark patches appear 
as if by magic, indicating that the paint-
ing was retouched at some point in the 
past. Hendriks marks two points on 
the woman’s hand and sleeve using 
coloured stickers. Then she puts on a 
pair of special glasses, with a mono- 
cular lens over the right eye, and starts 
searching the marked areas for fine 
cracks in the original paint. Using a 
sharp, razor-thin needle, she extracts 
two tiny pigments from an existing 
crack, carefully choosing a spot that 
will have the least impact on the paint-
ing. She places the paint samples be-
tween two small sheets of glass – and 
visibly relaxes. “Quite a topic I’ve cho-
sen for my doctoral thesis, don’t you 
think?” she asks merrily. 

Applying half-life methods to dating 
Hendriks has developed a high- 
precision method of dating artworks 
by measuring the carbon in the binders 

The first thing that catches your 
eye is the solid wooden frame and 
gold-leaf finish. Shift your gaze 

to the subject of the painting and you 
see the pale, gentle face of a young 
woman with her hands crossed, sitting 
in front of a panoramic river landscape. 
Could that really be Mona Lisa, Leon-
ardo da Vinci’s masterpiece, reputedly 
insured for 800 million dollars?

It’s a chilly Thursday morning in 
Zurich’s Kreis 5 district, and we have 
arranged to meet doctoral student 
Laura Hendriks at the Welti-Furrer 
warehouse, which stores artworks 
from all over the world under secure, 
temperature-controlled conditions. 
The Zurich Mona Lisa on the table in 
front of us belongs to a Swedish private 
collector who purchased it from a  
Japanese businessman. Otherwise,  
little is known about its real origins. 
That means we could potentially be 
looking at a previously unknown  
second painting of Mona Lisa by  
da Vinci himself! Experts are still di-
vided as to whether he painted multi-
ple versions of his famous portrait in 
the 15th century – but that’s exactly 
what Hendriks hopes to find out. 

Stickers mark the spots where samples are to be taken for radiocarbon dating. 

“Quite a topic I’ve chosen 
for my doctoral thesis, 

don’t you think?”
Laura Hendriks
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different isotopes to determine how 
much time has passed since the 14C  
began to decay. Modern radiocarbon 
dating techniques can be used to deter-
mine the age of bone, wood and paper 
samples up to 13,000 years old. Since 
the concentration of 14C in the atmos-
phere varies from one century to the 
next, scientists have been calibrating 
radiocarbon measurements since the 
1980s by counting the number of 
growth rings in old trees, a science 
known as dendrochronology. To  
acquire this data, Synal works closely 
with the Swiss Federal Institute for 
Forest, Snow and Landscape Research 
(WSL). Radiocarbon dating can even 
be extended back as far as 50,000 years 
by calibrating the measurements using 
data on ocean sediments.

oping. Today, over 20 of these AMS 
systems – which can cost up to 3 mil-
lion Swiss francs each – are up and 
 running worldwide. 

On a visit to the underground lab-
oratory, which is the size of a sports 
hall and has metre-thick concrete 
walls, Synal explains how radiocarbon 
dating works. First, the sample – a 
 pigment from the Zurich Mona Lisa, 
for instance – is subjected to chemical 
pretreatment to remove any contami-
nation that could interfere with the 
 results. What remains is converted 
into carbon dioxide in a combustion 
process at around 2,000 °C, and then 
reduced with hydrogen. The result is 
an ultra-thin carbon layer in a small 
test tube. It contains scarcely a mil-
ligram of carbon, but that’s enough to 

Accelerator mass spectrometer on the Hönggerberg campus

Sophisticated measuring technique 
The tricky task of measuring the tiny 
and extremely rare 14C isotope requires 
the use of a highly sophisticated physi-
cal measuring technique known as ac-
celerator mass spectrometry, or AMS. 
Some of the world’s most accurate ac-
celerator mass spectrometers are in 
the basement of the HPK, the oldest 
research building on ETH Zurich’s 
Hönggerberg campus. Up to 10 metres 
long, they are composed of polished 
chromium-steel tubes, vacuum pumps, 
ion sources, particle accelerators,  
Faraday cages, solenoids and detec-
tors. All the spectrometers in the HPK 
building were developed by Synal’s 
35-strong team. In 2013, he and col-
leagues founded the spin-off Ionplus to 
market the products they were devel-
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analyse it using AMS. This is remarka-
ble, considering that the 14C isotope is 
extremely rare – occurring in a sample 
only about as frequently as a single 
grain in a two-cubic-metre block of 
sand. Having prepared the sample, the 
next step is to use a particle accelerator 
to separate the remaining carbon into 
its tiniest particles. At the end of this 
complex process, only the 14C isotopes 
reach the detector in the spectrometer. 
The system counts them and compares 
the result with the proportions of 12C 
and 13C, which are determined in sub-
sequent measurements. The resulting 
ratio is used to calculate the radiocar-
bon age, which can then be converted 
to an absolute calendar age by consult-
ing the dendrochronological calibra-
tion curve. 

The Turin Shroud and the Charter
Synal’s Group has already carried out a 
number of groundbreaking studies, 
 including a project in 1988 to deter-
mine the age of the Turin Shroud. 
Many Christians believe that Jesus was 

wrapped in this burial cloth after his 
crucifixion. However, the lab’s analysis 
put the linen cloth’s age at 676 years, 
± 24 years, a result that was backed up 
by carbon dating results from the uni-
versities of Oxford and Arizona. This 
ruled out the possibility that the Turin 
Shroud was authentic. In 1991, the lab-
oratory dated the founding document 
of the Swiss Confederation: the Feder-
al Charter, or Bundesbrief. Some his-
torians had begun to question the claim 
that the document actually stemmed 
from the year 1291. Using radiocarbon 
dating, Synal was able to prove that the 
paper and ink were, in fact, 700 years 
old, ± 35 years. His group has also 
worked on a piece of clothing from the 
frozen mummified corpse of Ötzi the 
Iceman. This sample is stored at –16 °C 
in a small Schott flask in a chest at the 
laboratory. 

“Sometimes our research is a bit 
like detective work,” says the profes-
sor. A few weeks ago, Synal was asked 
to analyse a piece of canvas he received 
in the post from the Düsseldorf mu- 
seum that houses the art collection of 
North Rhine-Westphalia – but he was 
given no information on the sample’s 
origins. Shortly after sending the 14C 
dating results to the client, he heard on 
the news that a Malevich painting at 
the museum had been exposed as a for-
gery. In addition, art and antique deal-
ers have tried to misuse Synal’s analy-
ses to prove the authenticity of works 
and drive up their prices, a practice  
he emphatically rejects: “Radiocarbon 
dating is precisely that: a method of 
dating things, not proving their  
authenticity. We can tell you when 
something was produced with a high 
degree of precision, but not whether 
something is genuine or fake.” 

Radiocarbon age from pigment 
So how about the Zurich Mona Lisa at 
the fine-art storage facility? Could it 

really have been painted by Leonardo 
da Vinci himself? There is still no con-
clusive answer to that question. The 
results of a previous radiocarbon dat-
ing study showed that the oil painting’s 
poplar panel dates from the 15th cen-
tury, which coincides with da Vinci’s 
career as an artist. However, an x-ray 
examination revealed that the Mona 
Lisa was painted over a previous por-
trait of a male figure. Meanwhile,  
Laura Hendriks’ analyses indicate that 
the blue pigment used in the painting 
was produced after 1830, though it re-
mains unclear whether the pigments 
came from the original paint or from 
paint applied during subsequent resto-
ration work. Each new analysis enrich-
es the pool of information that art his-
torians can draw on to evaluate the 
authenticity of the work. 

In any case, Hendriks is pleased 
with the samples she took at the art 
storage facility. Her results clearly 
demonstrate that the analysis of paint 
binders is an effective way of prevent-
ing researchers from being led astray 
by old, reused wooden panels and can-
vases. “It’s fascinating to use a combi-
nation of methods from physics and 
chemistry to gradually unearth the  
origins of artworks,” she says.  
Hendriks can imagine continuing her 
radiocarbon detective work in a mu- 
seum once she finishes her doctorate; 
perhaps even in the Louvre, home to 
the bona fide Mona Lisa. Dozens of re-
searchers are engaged in analysing and 
dating the Louvre’s world-famous  
collections – and they even have their 
own ion accelerator to help them get 
the job done. 

Laboratory of Ion Beam Physics:
→ www.ams.ethz.ch

“Sometimes our 
 research is a bit like 

 detective work.”
Hans-Arno Synal
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1 Autonomous driving 

Images: Peter Rüegg (2); Andreas Eggenberger (3)

last major event of 2017 a month be-
fore Christmas. As might be expected 
with prominent speakers such as 
Member of the Council of States  
Pascale Bruderer (right) and Head of 
the Canton of Aargau Stephan Attiger 
(left), it was a full house. They joined 
in a lively discussion with the alumni 
on topics that included permanent 
disposal sites for radioactive waste 
and electricity supply networks.

4 Global Talent Summit 

THE DIGITAL WORKING 
ENVIRONMENT 
The 2018 Global Talent Summit 
brought together nearly 300 partici-
pants from the fields of industry, re-
search, government and the media. 
Summit attendees discussed the im-
pact of technologies and innovations 
on the workplace. The event, organ-
ised by ETH Zurich and The Diplo-
matic Courier magazine, delved into 
the philosophical and sociological as-
pects of the digital revolution – in an 
era where questions are becoming 
more important than answers.

5 Ružička Prize

CHEMISTRY AWARD 
The Ružička Prize is one of the most 
prestigious awards presented to 
young scientists working in general 
chemistry in Switzerland. The ETH 
Vice President for Research and Cor-
porate Relations, Detlef Günther 
(third from left), presented this year’s 
prizes to Maria Ibáñez (second from 
left) for an improved method of syn-
thesising materials that reuse waste 
heat to generate electricity, and to 
Chih-Jen Shih (left) for new LEDs 
with an unequalled colour spectrum.

1 Autonomous driving

DUCKS CONQUER  
THE CITY
Students at ETH Zurich learn about 
autonomous driving using a fleet of 
small model taxis: In a course dubbed 
Duckietown, they collaborate with 
students in Montreal and Chicago on 
problems faced by developers of 
self-driving vehicles worldwide. A 
camera, an inexpensive minicomput-
er, a chassis, wheels, LEDs and a rub-
ber duck: that’s about all you need to 
construct a Duckiebot, as these minia-
ture robot taxis are known by the lec-
turers who teach this new course in 
the Department of Mechanical and 
Process Engineering.

2 Artificial intelligence

ETH AT THE WEF
ETH Zurich was present at the World 
Economic Forum (WEF) in Davos for 
the second time. The university’s 
presentation, under the Rethinking 
Intelligence slogan, sent visitors on a 
voyage of discovery in the realm of 
 artificial intelligence. Swiss Federal 
Councillor Doris Leuthard (right) 
even danced with ANYmal, an ETH 
robot. Accompanied by ETH Zurich 
President Lino Guzzella, H.S.H. He-
reditary Prince Alois of Liechtenstein 
(left) was impressed by the ETH exhi-
bition.

3 Talk in Baden

FUTURE PROSPECTS 
FOR THE CANTON OF 
AARGAU
Hans-Martin Niederer, member of 
the board of the Baden chapter of the 
ETH Alumni Association, hosted the 

2 Artificial intelligence 

4 Global Talent Summit
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1 Autonomous driving 

Images: copyright Michel Jaussi; Barbara Brauckmann

A driverless Duckiebot in the ETH main building during a demonstration of the Duckietown project

3 Talk in Baden2 Artificial intelligence 

4 Global Talent Summit

5 Ružička Prize

A180177_ETHZ_Globe_1_18_EN.indd   43 08.03.18   09:28



CONNECTED
44

ETH GLOBE 1/2018
Images: iStock.com, yaruta; focusTerra,

Illustration: Studio Nippoldt, Images: NASA/JPL

EVENTS
 22 March 2018 / 6.30 – 8.30 p.m. 
AC/DC – rock the assessment 
centre!
Assessment centres (AC) and develop-
ment centres (DC) are key selection and 
development instruments used in most 
companies. This presentation discusses 
how people can best prepare for AC/DC 
tests and includes useful exercises to help 
participants present themselves in the 
best light. The presentation is in English 
and requires prior registration. 
  ETH main building, HG E 5
→ www.alumni.ethz.ch/events

25 March 2018 / 11.00 a.m. – 4.00 p.m.  
Sensory perception: human and 
machine sensing
Modern technology enables people to see 
with their tongue, smell images in the 
 movie theatre, or even to sleep well to 
 repetitive beeps. Our sensory perceptions 
are easily deceived, which can benefit 
patients or participants in extreme sports. 
And these faculties can be improved by 
exercise as we grow older.
Programme:  
→ www.ethz.ch/treffpunkt-en 

Agenda

focusTerra

INTERPLANETARY 
RESEARCH

At this year’s focusTerra exhibition, 
from  28 March 2018 to 16 June 2019,  
thanks to external funding, visitors to 
the Expedition Solar System exhibition 
will be transported deep into the solar 
system through an exciting series of ex-
periments, animations and workshops. 
Based on three space missions in which 
ETH is a partner, participants join a 
 research journey to the moon, Mars, 

 Venus and beyond the limits of the solar 
system. As “heroes” of their stories, the 
researchers introduce themselves in the 
exhibition and explain their research. 
The stories are presented in the form  
of comics combining art and science. 
 Exhibits include a model of the  
InSight Mars lander. This NASA mis-
sion is scheduled for launch in May 
2018. Electronic modules developed by 
ETH on board the spacecraft will mon-
itor seismic activity and meteorite im-
pact on the surface of the Red Planet.

 ETH focusTerra centre, Sonnegg str. 5
→ www.focusterra.ethz.ch/en

Symposium

SMART CITIES
 3 May 2018 / 10.15 a.m. – 7.45 p.m.  The 
term “smart cities” has been used by 
policy-makers, industry, public admin-
istrations and urban development 
agencies to collectively describe tech-
nology-based innovations in the urban 
environment. At the symposium, enti-

tled “Smart Cities – Beyond the Stand-
ard Model”, experts Ludger Hovestadt 
(ETH Zurich), Ayona Datta (King’s 
College London), Eric Gordon (Emer-
son College Boston), Juval Portugali 
(Tel Aviv University) and Gesa Ziemer 
(Hafencity University Hamburg) re-
flect on the model of a smart city.

 Collegium Helveticum, Schmelz-
bergstr. 25 → www.collegium.ethz.ch/en
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GUIDED TOURS
 10 April 2018 / 6.15 – 7.15 p.m. 
Digital Humanities  
in the Thomas Mann Archives 
Some 2,000 books in Thomas Mann’s 
personal library contain handwritten 
annotations by the author. Until now only 
available in manuscript form, these pages 
have been digitalised to provide a unique 
and easily readable resource for analysis. 
The guided tour of the archives, outside 
normal opening hours, provides insights 
into an innovative project.
  ETH Hönggerberg,  
Thomas Mann Archives
→ www.tours.ethz.ch

 8 May 2018 / 6.15 – 7.15 p.m. 
Hallo Albert
After a brief tour around the ETH main 
building, this event takes visitors to the 
library where they can view original 
documents from the time when Albert 
Einstein was a student and professor at 
ETH. Extracts quoted from his private 
correspondence create an intimate insight 
into who Einstein really was. 
  ETH Centre
→ www.tours.ethz.ch

 22 May 2018 / 6.15  – 7.15 p.m. 
ETH Campus Hönggerberg 2040
Those who join this tour will learn from 
first-hand how ETH Zurich intends to 
expand its facilities on the ETH Zürich 
Hönggerberg campus in the long term.
  ETH Hönggerberg, Campus Info
→ www.tours.ethz.ch

Recommended reading

OUR LIVES TOMORROW
Increasing life expectancy combined 
with the consequences of the digital 
revolution, changes in social values, 
and medical advances, not only enable 
people to live longer but also result in 
greater scope for lifestyle changes at 
any age. But this also means that we 
are reaching the limits of firmly an-
chored, traditional lifestyles. In this 
new world of almost unlimited op-
tions, it is up to each individual person 
to decide how they want to live, what 
they find desirable, and what they re-
ject. In other words, we need a new 
matrix for life in the 21st century. The 
book entitled “Wie wir morgen  leben” 
(Our lives tomorrow) published by 
 Simone Achermann and Stephan 
 Sigrist, who both work for the inter-
disciplinary think tank W.I.R.E., 
 provides some realistic and even 
 extreme scenarios of what life could 
look like in the future.

Verlag Neue Zürcher Zeitung NZZ Libro
200 pages, CHF 34.00 plus post &  
packaging
ISBN-13 978-3038102595

EXHIBITIONS

 To 8 April 2018 
Turning points. From Nolde to 
Oppenheim.
This anniversary exhibition focuses on 
decisive turning points in the history of the 
Schweizerische Graphische Gesellschaft, 
featuring works in its collection that broke 
artistic conventions and often led to con-
troversies. Incidentally: Private tours of the 
Graphics Collection at ETH Zurich can be 
booked on request, including the special 
exhibition and the study room.
  ETH main building,  
Graphics Collection
→ www.gs.ethz.ch/en

ALUMNI TRAVEL

 3  – 10 June and 30 Sept. – 5 Oct. 2018 
Fascinating cities
The destinations of this year’s trips or-
ganised by the ETH Alumni Society take in 
sites of historical interest and world-class 
architecture. Information and registration:  
 → www.alumni.ethz.ch/events
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With her hefty, black leather jacket and strik-
ing glasses, Jeannine Pilloud is someone you 
can’t help but notice. She’s not afraid to take 
the spotlight, and she appears comfortable 
and confident in front of the camera during 
the photo shoot for this article. Pilloud has 
appeared regularly in the media since she was 
appointed as the Head of Passenger Traffic at 
Swiss Federal Railways (SBB) seven years ago 
– the number-two position in the company. 
It’s hardly surprising that she has attracted so 
much public interest: as an outsider to the 
profession, she took on responsibility for 
SBB’s largest division with some 14,000 em-
ployees – simultaneously becoming the first 
and only female member of the SBB Manage-
ment Board. Pilloud never imagined that she 
would occupy such an elevated position at the 
age of 53. “I didn’t have a specific plan to get 
here!” she says, before adding that her suc-
cess stems from the pleasure she takes in 
dealing with complex issues and delving into 
all sorts of different areas. Keen to contribute 
her ideas and put her abilities to the test, she 
is always on the lookout for new challenges, 
and that’s what has ultimately led her to work 
in so many different industries. “I’ve always 
been keen to work with other people and 
build something new together.”

Pilloud spent her childhood in the Swiss 
town of Dübendorf. After passing her Matu-
ra, or university entrance exams, she initially 
embarked on a course in German studies, his-
tory and journalism at the University of Zu-
rich; she also attended the Ringier School of 
Journalism. But she soon realised that the 
course was not for her. “I wasn’t willing to 
spend two hours talking about one line of a 
poem,” she says. So she began looking for 

something different. It was around this time 
that she decided to accompany another 
 student to an architecture lecture. “I was 
 immediately hooked!” Pilloud recalls. She 
signed up to study architecture at ETH – a 
decision she has never regretted. She enjoyed 
the opportunity to create new things while 
constantly adopting different perspectives. 
And she learned to think in terms of complex 
systems: “That’s something that has often 
come in useful throughout my career.”

After leaving university, Pilloud started 
work as an architect at the Basel-based archi-
tectural firm Suter & Suter. Just a few years 
later, however, the company went bankrupt 
and Pilloud lost her job. “That wasn’t a great 
thing to happen right at the start of my 
 career,” she says. The job market for archi-
tects was far from rosy at that time, and there 
were hardly any openings. So she had to look 
for an alternative.

A leap into management
As a student, she had spent some time doing 
casual work at the Wirtschaftsinformatik-
schule WISS, a Swiss institute that offers 
 vocational training in business information 
systems – and her stint there was about to pay 
off. One of her tasks had been to prepare 
teaching materials on the computer for an IT 
project-management course. She got a rough 
idea of the course contents, and it was enough 
to pique her interest in IT. So applying for a 
position at IBM in Zurich didn’t feel like such 
a far-fetched idea – and she promptly got the 
job. She didn’t have to take an assessment 
test, but did demonstrate plenty of self- 
confidence. In fact, when her future boss 
asked her in the interview where she saw 

“My architec-
ture degree 
taught me to 
think through 
an intercon-
nected system 
properly be-
fore actually 
building it.”

An architect of public 
transport
Jeannine Pilloud has never shied away from pursuing an 
unconventional career path. It was her inquisitive nature 
that propelled her to the top of the SBB Management Board. 
TEXT  Claudia Hoffmann  IMAGE  Victoria Loesch & Christian Gerber

PROFILE
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ABOUT

Jeannine Pilloud
Jeannine Pilloud headed up SBB’s 
Passenger division from 2011 
to 2017. Early this year she was 
appointed as the SBB delegate for 
public-transport industry develop-
ment. After completing her degree 
in architecture at ETH, she spent a 
few years working as an architect 
before joining IBM Switzerland, 
where she carved out a career 
as a manager from 1994 to 2000. 
She then  moved to the IT services 
company T-Systems, eventually 
becoming Senior Vice-President for 
Western Europe. Pilloud lives with 
her husband, daughter and son in 
Zollikon on Lake Zurich.
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herself in five years, Pilloud jokingly respond-
ed “sitting where you are now!” It may have 
been a joke, but it turned out to be true, and 
even sooner than she might have expected: 
just three-and-a-half years after joining the 
company, Pilloud took over as the head of 
IBM’s Learning Services unit.

Her new position at IBM marked the be-
ginning of her career in the IT industry, and 
things progressed swiftly from there. Soon 
she was entrusted with the task of setting up 
the system administration division, which 
was still in its infancy in the 1990s. Although 
it wasn’t her area of specialisation, her expe-
rience as an architect once again came to her 
rescue: “My architecture degree had taught 
me to think through an interconnected sys-
tem properly before actually building it.” She 
was increasingly taking on management du-
ties, while at the same time completing an 
MBA. After six years at IBM, Pilloud had a 
short spell at the Bon Appétit Group, where 
she was responsible for the e-commerce 
 division. She subsequently worked at the IT 
services company T-Systems from 2003 to 
2011, eventually rising to the position of 
 Senior Vice-President for Western Europe.

Criticism of family arrangements
During her time at T-Systems, she fulfilled 
her long-standing ambition to work abroad, 
spending several years representing her em-
ployer around the world. “It wasn’t always 
easy,” says Pilloud, noting that her two chil-
dren, who are now 17 and 19, were still at 
nursery school at the time. During the day 
they were looked after by Pilloud’s mother, 
and her husband took over in the evenings 
and at weekends. He was working as a free-
lance software consultant, which gave him 
some flexibility when it came to organising 
his time. “That worked well for us,” says 
 Pilloud. 

But as a working mother she encoun-
tered plenty of hostility. “Journalists often 
asked me whether I had a guilty conscience 
when I left the house in the mornings,” she 
recalls. Those kinds of questions sometimes 
made her angry, especially since it never 
seemed to occur to anyone to put the same 
questions to men working in management 
roles. Ultimately, she believes there are many 
different ways to look after children, and each 
family has to decide what works best for 
them.

Nevertheless, after six-and-a-half years of 
working around the globe, Pilloud did ulti-
mately decide that the time had come to shift 
the focus of her work back to Switzerland. 
One reason was to spend more time with her 
family again, and the other was to apply what 
she had learned abroad back on her native 
soil. “I think it makes you strong being where 
your roots are,” she says. And so she applied 
for the vacancy at SBB. The job attracted her 
because it presented an opportunity to drive 
forward the company’s digital transforma-
tion and inject her many years of leadership 
experience. The transport industry, on the 
other hand, was a brand-new adventure for 
this experienced manager, and one that  
she plunged into headlong. She says that 
 acquiring the knowledge required to under-
stand how rail operations work was like doing 
a university degree all over again!

Underwater relaxation
However much she enjoys her work, Pilloud 
is careful not to overdo it. She takes all the 
holiday she is entitled to and spends it with 
her family. On a day-to-day basis, she has 
found that swimming is the perfect way to 
unwind: “I feel miles away when I have my 
head underwater.” A former competitive 
swimmer, she still tests her limits in the pool 
some four times a week, though she has no 
trouble accepting that her swimming skills 
are not quite at the level they once were: “It’s 
perfectly normal for your physical abilities to 
taper off as you get older.”

But she emphasises that this doesn’t ap-
ply to people’s professional skills: “The expe-
rience you pick up over the years is like the 
steady accumulation of capital.” Now Pilloud 
is putting this to the test in a new role: earlier 
this year she was appointed as the SBB dele-
gate for public-transport industry develop-
ment. Her job is to bring the 244 transport 
companies and 18 fare networks in Switzer-
land closer together, and transform them into 
a common structure. “Pushing ahead with 
that kind of framework without anyone pull-
ing out is a very tricky task,” she says. Never-
theless, she’s optimistic and looking forward 
to the task ahead, especially the opportunity 
to work with so many motivated colleagues. 
Whatever hurdles may come up, she can rely 
on her many years of extensive experience – 
and on her cheery determination to keep 
tackling new challenges. 

“The experi-
ence you pick 
up over the 
years is like 
the steady 
 accumulation 
of capital.”

SWISS FEDERAL  
RAILWAYS (SBB)
SBB was founded in 1902 and 
has been a fully state-owned 
public limited company since 
1999. Today, the company 
has over 33,000 employees; 
it transports more than 
1.2 million people and 
145,000 tonnes of freight 
to their destinations every 
day. SBB comprises four 
divisions: Passenger Traffic, 
Real Estate, Cargo and In-
frastructure. Andreas Meyer 
has been the company’s CEO 
since 2007. Recent years 
have seen SBB increasingly 
evolving into a digital, per-
sonal and comprehensive 
provider of mobility services.
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What’s so special about this color table?

8% of men and 0.4% of women see the signifi cance 
of the plot above. It uses a color table created so that 
people with color vision defi ciency can accurately 
interpret simulation results. And that’s a beautiful thing.

The Cividis color table, courtesy of Pacifi c Northwest 
National Laboratory, is now available in the COMSOL 
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1Could you explain in simple terms 
what your research involves?
I specialise in percolation theory, 

which is about studying how some-
thing spreads through an environment 
of randomly distributed elements – 
how fire spreads through a forest, for 
example. The same principle can be 
applied to the spread of diseases, or the 
flow of water through porous rock.  
We try to understand what paths the 
material in question follows, and then 
we describe those paths.

2 How did you end up where you are 
today?
I’ve always loved mathematics, as 

far back as I can remember. My grand-
mother was a maths teacher, so I got 
the hang of it early on. I also learned a 
lot from my fantastic teachers. And I 
must admit that when I’m trying to 
solve a tricky problem, I forget about 
everything around me for days at a 
time and can’t think about anything 
else! I’ve always had an obsessive 
streak, and find it helps wonderfully in 
mathematics. Even so, I embarked on 
my career fairly late. Where I come 
from, we’re a long way away from the 
academic world!

3 What are you keen to communicate 
to your students?
The first thing they need to do is to 

get a solid grasp of mathematical 
 terminology. That’s often a huge effort 
for students, but it’s vital that they can 
express themselves precisely so that 
everyone’s on the same wavelength. 
The next thing I encourage them to do 
is to seek out their own individual 
methods and preferences, because it’s 
not like there is just one “right” way  
to reach a solution. Mathematics is 
much more personal than most people 
think; it also taps into our aesthetic 
sensibilities.

4 How do you switch off from your 
work?
I head straight to the mountains! I 

come from a small village in the French 
Alps, and that’s the best place for me 
 to unwind by going hiking or skiing.  
I come back feeling much more pro-
ductive and ready for the next bout  
of intense work. Even a stroll on the 
Zürichberg is enough to help me re- 
lax – but to really switch off I need to 
be back home in “my” mountains, 
where I know every nook and cranny. 

5 Is there anything that really 
 exasperates you?
That’s a great question! And I have 

a simple answer. The thing I find most 
frustrating is when I’m having a con-
versation – about maths or anything 
else – and some kind of interruption 
forces me to break it off. You can never 
go back to the same point you were at 
when it happened; you can no longer 
reconstruct your train of thought. It’s 
like when you wake up from a dream 
that you wish you could have finished. 
— Interview conducted by Isabelle 
 Herold

Vincent Tassion feels the journey is more 
exciting than the goal in both hiking and 
mathematics – because everyone’s journey  
is unique: “Maths is a very personal thing.” 

Vincent Tassion is an assistant  professor 
in the Probability Theory Group  

of the Department of Mathematics. 
→ www.math.ethz.ch/probability 
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