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excellence in pure and applied nanoscience




About the
Adolphe Merkle Institute

The Adolphe Merkle Institute (AMI) is an independent competence
center at the University of Fribourg that focuses on research and ed-
ucation in soft nanomaterials.

We owe our existence to Dr. Adolphe Merkle, a successful local
entrepreneur who established the Adolphe Merkle Foundation to
strengthen research and teaching at the University of Fribourg. His
CHF 100 million endowment is among Switzerland’s most important
private donations in support of academic research.

Founded in 2008, AMI is, in many respects, unique in Switzer-
land’s research landscape. Our focus on soft nanomaterials is un-
matched in Switzerland and beyond. Our research combines funda-
mental and application-oriented aspects in a multidisciplinary setting.
Through collaborations with industrial partners, AMI aims to stimulate
innovation, foster industrial competitiveness, and improve the quality
of life.

Our researchers are currently organized into five primary and two
junior research groups, which offer complementary expertise and in-
terests in strategically important areas: BioNanomaterials, Polymer
Chemistry and Materials, Soft Matter Physics, Biophysics, Food Sci-
ence and Technology, Mechanoresponsive Materials, and Quantum
Sensing & Spin Chemistry. Interdisciplinary collaborations between
our researchers are the basis for the successful and efficient execu-
tion of complex research projects that transcend the boundaries of
traditional scientific disciplines. This environment and world-class re-
search facilities make AMI a desirable destination for master’s and
PhD students, postdocs, and senior researchers.
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— Foreword

Building networks

_ A message from the Director

Prof. Ullrich Steiner

Dear reader,

It is with pleasure that | present the latest annual report
from the Adolphe Merkle Institute. In it, we reflect on the
most significant activities, achievements, and develop-
ments of the previous year.

As always, our research remains central to the re-
port. The Polymer Chemistry and Materials group suc-
cessfully completed a four-year project with colleagues
in Thailand, developing intelligent membranes that con-
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trol moisture flow. Our Mechanoresponsive Materials
group has established long-term research collabora-
tions. The Soft Matter Physics group has been investi-
gating polymers that can change colour in response to
magnetic fields. The BioNanomaterials group has devel-
oped an innovative method to increase the likelihood of
nanoprobes used for diagnostics surviving their journey
through the human body. The BioPhysics team has con-
tinued its work on nanopores to unlock the secrets of
folded proteins and facilitate pharmaceutical develop-
ment.

You will also be able to read about AMI’s contribu-
tions to global nanosafety and how our outreach activi-
ties foster a better understanding of STEM research and
encourage young people to pursue careers in science.
Finally, you will have the opportunity to meet our new
AMI Chair of Food Science and Technology, Profes-
sor Hans Jorg Limbach, who will discuss his plans to
strengthen Fribourg’s presence in the food sector.

Further coverage of some of our achievements
can be found in the “In Brief” section, which highlights
events from the past year, including networking oppor-
tunities abroad, promotions for researchers and alumni,
and appointments to consultative and deliberative bod-
ies.

| hope you enjoy reading this report, the last one
that | sign off as AMI Director. It has been an honour
to lead the Institute with the support of my colleagues

over the last four years. | wish my successor, Professor
Limbach, all the best in his new role. Thank you again for
your interest in our institute, our team, and our activities.

LSS

Prof. Ullrich Steiner
AMI Director and Chair of Soft Matter Physics
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— Pursuing excellence

New Chair

— Developing a sustainable food system

Prof. Limbach is seeking to work with local partners in the food sector

Prof. Hans Jorg ‘Hanjo’ Limbach joined the Adolphe
Merkle Institute in 2025 as the new Chair of Food
Science and Technology. Limbach brought extensive
industry experience, having worked in food research
at the Swiss multinational Nestlé for 20 years. His
appointment signaled AMI’s strategic expansion into

8 University of Fribourg Adolphe Merkle Institute

food innovation, leveraging its expertise in soft nano-
materials to address global food challenges. Among
his goals are contributing to a more sustainable food
system with less waste and developing collaborations
with local industry partners.

What attracted you to the Adolphe Merkle Institute?

Hanjo Limbach: There were three main aspects that
excited me about the Adolphe Merkle Institute. First,
there is the vision of Adolphe Merkle, who intended to
foster fundamental science, paired with a strong drive
to translate it into applications that would benefit the
canton’s local economy. Second, it was amazing to see
the strong international scientific reputation in materi-
als science that my current colleagues have built over
the past few years. And third, | believe in collaboration
and synergies between different points of view. The in-
terdisciplinary setup at AMI, with chairs having widely
different backgrounds in one building, is unique in the
field and a key aspect that | already enjoyed during my
time in industry.

Why move from industry back into academia?

| very much enjoyed my work in industry. One aspect
is that | am a very curious person, and | always need
new challenges. The great thing about academia is the
freedom to dig much deeper into the scientific under-
standing of problems than in an industry research set-
ting, even when it is not possible to know which appli-
cations these new insights could be used for. And then
there was also the possibility to make a contribution by
training great young talents and sharing my practical
experience from my time in industry.

How did your past experience prepare you for this
new role?

One of the great aspects of working for a large multi-
national company is the opportunity to gain experience
across a wide range of areas. In my case, | was fortu-
nate to work on almost all aspects of the innovation
value chain: from basic research and product devel-
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opment to consumer insights, research strategy, and
business model development, all the way to design-
ing a large-scale industrial manufacturing line. | also
learned a lot about leadership, project management,
and working with people and teams. And in a large,
complex organization, soft skills and what we call
‘transversal leadership’ are, in the end, more important
for success than your hierarchical position. | strongly
believe that a holistic approach to problem-solving and
a leadership style that builds on individual respect are
good starting points for a strong research team.

What is the main goal of your chair?

We want to contribute to the development of a sus-
tainable food system that benefits both people and the
planet. Today our typical Western diet is too strong-
ly based on animal-based food, which renders it not
sustainable from an environmental point of few. To il-
lustrate this — around 60% of our protein intake aris-
es from animal based food. We want to create new,
exciting food products using plant-based ingredients
to give people more options to move towards a more
sustainable and healthier diet. Many food products are
currently based on highly purified ingredients that use
only a limited fraction of the biomass originally pro-
duced. An example is soja-lecithin, a component of
the soybean. Why can we not use the entire soybean
and functionalize its inherent lecithin via smart food
processing? A key aspect is that we still produce too
much food waste at every step of the food value chain.
And this is not just at the consumer level. How can we
avoid this food waste in the first place, and how can we
valorize unavoidable side streams? And these are just
some of the key questions that will drive our research
efforts in the new Food Science & Technology team.
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What are some of the research topics your group is
tackling?

We are still a small team, but we have already started
a few projects. Proteins are one of the most amazing
and versatile food ingredients — and on top they help
to make food more nutritious. In one of our projects,
we want to find out why specific plant proteins work
better in certain food products — for example, in help-
ing to stabilize an emulsion. Plants, and in particular
legumes such as beans and lentils, provide a large va-
riety of proteins, and we still know too little about their
functionalities.

Freezing is one of the best ways to preserve foods
without using large amounts of sugar, salt, or fat. But
freezing often destroys the structure of food, for exam-
ple, in fruit. For this project, we want to flip the script
and investigate how we could use freezing to create
new food structures with interesting and exciting tex-
tures. One example would be reducing extraction and
extrusion processes during the creation of plant-based
meat-like textures.

How will your group work with local companies and
the regional food ecosystem?

The canton of Fribourg has a vibrant food ecosystem
where a group with a focus on fundamental science
can both participate proactively and draw some ben-
efits. This starts with other players in the education
and research sector, such as the cantonal agricultural
school, the Federal Agricultural Research Center Agro-
scope, and the Fribourg Engineering and Architecture
School, which we need as partners with strong expe-
rience in translating research into applications. Then
there are several key players in the public sector who
help build networks and provide significant support for

knowledge transfer. The Food and Nutrition Cluster, Fri
Up, which supports local start-ups, and the Fribourg
Development Agency (FDA), to name just a few. And
with the inter-faculty Food Research and Innovation
Center (FRIC), we also have a truly interdisciplinary
setup within the University, covering aspects of food
innovation beyond materials science, such as health,
psychology, and marketing.

Overall, | am looking very much forward to working
with these partners, and we are open to collaborations.
This can be in the context of an InnoSuisse or Bridge
project or in the frame of a direct project for a Mas-
ter- or PhD-thesis. But we are also interested in small
projects for proof-of-concept studies and specific con-
sultancies regarding food processing and product de-
velopment. We have already reached out to several lo-
cal companies and start-ups to better understand their
needs and to discuss first ideas for common projects.
Ultimately, we want our work to benefit both local com-
munities and consumers everywhere.

Prof. Hans Jérg Limbach is the Director of the Adolphe
Merkle Institute since June 1, 2026, taking over from
Prof. Ullrich Steiner.

Suggested reading

Leroy, F. Animal foods in contemporary diets: how much?
Aleph 2020

te Wierik, S.; DeClerck, F.; Beusen, A.; Gerten, D.; Maggi, F.; Nor-
berg, A.; Noone, K.; Schulte-Uebbing, L.; Springmann, M.; Tang,
F. H. M.; de Vries, W.; van Vuuren, D.; Vermeulen, S.; Rockstrém, J.
Identifying the Safe Operating Space for Food Systems. Nat Food
2025,6 (12), 11563-1163.
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Improved safety

__ Contributing to global standards

=

Understanding how nanoparticles behave in biological environments is critical for nanosafety testing

The Organization for Economic Cooperation and De-
velopment (OECD) recently released a crucial update
of its safety testing framework for nanotechnology.
The Adolphe Merkle Institute’s Co-Chair of BioNano-
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materials, Prof. Alke Fink, contributed to the OECD
expert group developing these revised standards, en-
suring they reflect how nanoparticles actually behave
under realistic experimental conditions.

The OECD’s newly released guidance establishes how
nanoparticles should be prepared, characterized, and
dosed to ensure they’re safe as the technology expands
into medicine, imaging, catalysis, advanced polymers,
sensing, and other fields of use. For the framework’s
authors, nanoparticle safety testing only works when
sample preparation, physicochemical characterization,
and dosimetry are treated as one integrated process.
This is particularly important since nanoparticles can
undergo changes at their surface, as well as in their
dispersion state and stability, once they enter biolog-
ical or physiological media containing proteins, salts,
and other components.

“Reliable characterization in relevant media is
central to nanosafety testing, especially in biological
systems,” explains Fink, who was a member of the or-
ganization’s expert group. “Many commonly used bio-
logical assays were not originally developed for testing
nanoparticles, particularly under realistic biological
conditions.”

The OECD updated its guidance, as research over
the past decade has shown that nanoparticles behave
very differently from classical chemicals. And without
harmonized protocols for preparation, characterization,
and dosimetry, results for safety evaluation are often
not comparable across laboratories, and biological
effects cannot be reliably interpreted. For example,
nanoparticles’ properties can change during an exper-
iment, making their continuous characterization in the
relevant media crucial.

“Preparation and dosimetry are essential, but with-
out proper characterization, you cannot know what ac-
tually reaches the cells or in what amount,” adds Fink.

Fink specifically contributed her specialized ex-
pertise in nanoparticle characterization under realistic
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biological conditions. This includes colloidal stability,
nanoparticle—protein interactions, and practical dis-
persion and dosimetry strategies. Her contribution
supported the expert group’s efforts to ensure that the
recommendations reflect both current scientific under-
standing and workable laboratory practice.

Looking ahead, implementing the updated guid-
ance will require continued attention to nanoparticle
characterization under realistic exposure conditions.
Because particle surface properties and dispersion
state depend strongly on the surrounding medium, no
single universal protocol can cover all materials and
applications. Researchers will need interdisciplinary
expertise and careful experimental design to ensure
that preparation, characterization, and dosimetry re-
main aligned throughout a study. While this adds sci-
entific complexity, the framework provides a common
reference point that strengthens the transparency, re-
producibility, and global comparability of nanosafety
data.

Reference:

Guidance on Sample Preparation and Dosimetry for Manufactured
Nanomaterials, 2025 Edition, OECD Series on the Safety

of Manufactured Nanomaterials and other Advanced Materials,
OECD Publishing, Paris
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Outreach

_ Bringing science to a wider public

Doing the particle dance: AMI researchers joined the biggest outreach event of the university year in Fribourg, Explora

From KidsUni lectures for primary school children to
three-minute thesis pitches and art-science exhibi-
tions, the Adolphe Merkle Institute has turned STEM
outreach into a year-round experiment in bringing sci-
ence to the wider public.
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AMI actively participates in initiatives to spark young
children’s and teenagers’ interest in science and to
promote STEM (Sciences, Technology, Engineering,
and Mathematics) careers. The programs not only in-
clude teaching children and students but also the

training of elementary school teachers. And since Fri-
bourg is a bilingual city, AMI’s outreach and education-
al activities to elementary and high school students are
offered in German and French.

The most notable example of this is KidsUni at the
University of Fribourg. It was co-founded by our Bio-Na-
nomaterials Co-Chair, Prof. Alke Fink, with Prof. Andre-
as Kilbinger of the University’s Department of Chem-
istry. With the financial support of the National Center
of Competence in Research (NCCR) Bio-Inspired Ma-
terials, based at the Institute, for the past 12 years, this
initiative has grown to embrace physics, chemistry, bi-
ology, materials science, geosciences, math, computer
science, neuroscience, and architecture. Workshops
with simple experiments or concepts for children aged
9-11 are regularly organized throughout the year. For
the 2025-2026 academic year, there were, for exam-
ple, 12 different workshops to choose from. AMI staff
took part in those related to materials science and mi-
croscopy.

Reaching all age groups

Teenagers are also included in AMI’s outreach efforts.
The institute regularly hosts students in their fifth year
of high school studies as part of the University’s Sci-
ence for Youth program. At AMI, the students are giv-
en experiments to perform under the guidance of our
technicians, PhD students, and postdocs.

Schweizer Jugend Forscht, a national competition
for college students, also passes through AMI. For
some of the students working on materials science
projects, the institute opens its doors for a study week
and welcomes them into our laboratories. AMI also
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traditionally hosts the week’s final event, where the
students present their projects. Young adults can also
work on their college end-of-studies projects at AMI
under the guidance of our PhD students and postdocs.

Younger children will soon also be able to take
part in the new FriMINT program, helmed by AMI group
leader Dr.Viola Vogler-Neuling and Prof. Pitt Hild of the
University’s Faculty of Education. The goal is to set up
a science laboratory for primary school children be-
tween the ages of four and eight over the next two-
and-a-half years.

Upon request, AMI also helps with teacher train-
ing. For example, the institute welcomed in 2025
chemistry teachers from Etoy College in canton Vaud
for an afternoon of hands-on experiments that could
be conducted outside the laboratory.

The institute also regularly participates in the Uni-
versity’s culture, science, and society festival Explora,
an open day held every other year on campus. In 2025,
it took place at the University’s Miséricorde site, where
AMI had a stand featuring hands-on activities in phys-
ics, food science, biology, and materials science.

Taking science to the people

AMI researchers are also involved in promoting STEM
outside the institute. The Swiss Academy of Engineer-
ing Sciences organizes its TecDays at colleges across
the country, offering a wide variety of workshops in
science and engineering. AMI professors are regular
participants, speaking to students about nanoscience
and material science.

AMI staff have participated in the Pint of Science
festival in Fribourg as speakers or members of the or-
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ganizing team. This is an annual international science
festival that brings researchers to local bars or cafes to
share some of the latest scientific discoveries in sci-
ence.

PhD students and postdocs have also been able to
hone their pitching skills at events such as “Ma thése
en 3 minutes” (three-minute thesis in French) and the
Science Slam at the University of Fribourg, or the Fall-
ing Walls Western Switzerland competition, organized
by the NCCR and hosted at AMI for the past three
years. For this last competition, the winners travelled
to Berlin to face off against researchers from around
the world in the annual global final.

Art and science

Science and culture have also been a theme, in 2024
with the NanoARTS project in partnership with Pro
Helvetia, the Swiss Arts Council, and, more recently, an
art and science collaboration organized by the NCCR,
which included AMI researchers, with visual arts stu-
dents from Fribourg’s St Michel and Gambach colleg-
es creating artworks with input from scientists. The
results were shown in two exhibitions held in Fribourg.

AMI researchers also speak at conferences and
events for non-specialists. This can range from Fri-
bourg’s Belluard-Bollwerk arts festival in the past to
presenting research inspired by electric fish at an event
organized by the canton’s Chamber of Commerce and
Industry during the 2026 World Ice Hockey Champion-
ships in Switzerland.

Finally, AMI also regularly welcomes groups of vis-
itors wishing to tour our site and learn more about our
research. This can range from VIPs, such as ambassa-

dors visiting the canton and parliamentary committees,
to small associations. The institute was visited in 2025,
for example, by the United Kingdom’s ambassador to
Switzerland, James Squire, the Swiss Association of
Physics Technicians, and representatives from biophar-
maceutical multinational UCB’s local quality assurance
team.
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—> Research at AMI

Bio-inspired

_ Intelligent membranes to control

moisture flow

Researchers at the Adolphe Merkle Institute and
Chulalongkorn University in Thailand have developed
a new class of nature-inspired membranes that au-
tonomously control the extent of water transport in
response to environmental conditions, with potential
applications ranging from healthcare to packaging.

Nature has developed countless strategies for col-
lecting and retaining water, including mechanisms to
prevent water loss through transpiration. For example,
most land plants are covered by thin protective layers,
known as cuticles, that prevent desiccation. Olive trees
and ivy leaves possess cuticles that act as intelligent
barriers, regulating moisture transport in response
to changing environmental conditions. Supported by
a Swiss National Science Foundation SPIRIT grant,
aimed at fostering international research partnerships,
the Swiss-Thai team sought to understand the design
principles underlying this remarkable behavior and
translate them into synthetic materials. “Our goal was
to exploit the principles at play in the olive cuticle as
blueprints for the bio-inspired design of artificial mem-
branes, and if possible, improve on nature,” explains
Prof. Christoph Weder, AMI’s Chair of Polymer Chemis-
try and Materials.
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Like their biological counterparts, the synthetic
membranes developed by the team adapt dynamical-
ly to humidity and, owing to their asymmetric struc-
ture, preferentially transport water in one direction.
Earlier studies by AMI's polymer researchers had re-
vealed that this directional transport in plant cuticles
arises from a subtle interplay between the composi-
tionally graded architecture of the cuticle and humidi-
ty-induced softening of its central layer. By recreating
these features in artificial membranes, the scientists
established a versatile platform for investigating the
underlying transport mechanisms and tailoring them
through material design.

Working closely across disciplines and continents,
the researchers subsequently developed membranes
whose directional water transport can be switched on
or off simply by changing the surrounding humidity.
Rather than relying on pumps, valves, or external pow-
er sources, the membranes autonomously regulate wa-
ter permeation as environmental moisture changes the
mobility of selected polymers within them. By carefully
controlling the membrane composition and architec-
ture, the team demonstrated that both the magnitude
and the directionality of water transport can be tuned
over a wide range. These findings not only provide new

insights into how plants regulate water loss but also
demonstrate adaptive membranes with programmable
transport properties and world-record asymmetries.

However, despite the promising results, the re-
searchers acknowledge that hurdles remain. Predict-
ing exactly how these membranes will behave under
different conditions is difficult, and the humidity range
in which they currently switch is limited.

The responsive membranes could be used wher-
ever passive moisture control is desirable. Potential
applications for this new class of membranes are
wide-ranging, including packaging that could regu-
late moisture to extend the shelf life of food or protect
electronics, wound dressings that maintain optimal
moisture for healing, and systems for oil-water sep-
aration and water harvesting in dry regions. Because
the membranes operate autonomously and require no
electronic control or external energy input, they repre-
sent an attractive strategy for developing sustainable
materials inspired by the elegant solutions evolved by
nature over millions of years. The project also illus-
trates how international collaboration, bringing togeth-
er complementary expertise in plant biology, polymer
science, and materials engineering, can transform fun-
damental biological discoveries into innovative tech-
nologies with real societal impact.

References:

Grillo, L.; Weder, C. Directional Water Transport in Laminated
Polymer. Journal of Membrane Science 2025, 733, 124379.

Rattanaphong, N.; Grillo, L.; Weder, C.; Dubas, S.T. Directional
Moisture Transport in Compositionally Graded Multilayer Membranes.
ACS Appl. Polym. Mater. 2025, 7 (24), 16628-16636.



Polymers

Team

Prof. Christoph Weder, Prof. Jose Berrocal, Dr. Tansu Abbasoglu, Luca
Bertossi, Veronique Buclin, Dr. Linlin Deng, Jonas Eschmann, Matilde
Folkesson, Dr. Georges Formon, Luca Grillo, Dr. Manon Guivier,
Xuegian Hu, Thijs Jonker, Benjamin Ladet, Davide Lardani, Dr. Davide
de Luca, Dr. Indradip Mandal, Oindrila Mondal, Chaninya Mak-lad,
Marta Oggioni, Dr. Luis Perez, Dr. Vaishali Pruthi, Anita Roulin,
Shohei Shimizu, Nick Zahnd

Key Publications

1. Shimizu, S.; Clough, J. M.; Weder, C.; Sagara, Y. Hinge-Like
Mechanochromic Mechanophores Based on [2.2]Paracyclophane.
Angew. Chem. Int. Ed. 2025, 64 (37), e202510114.

2. Mak-iad, C.; Bertossi, L.; Formon, G. J. M.; Weder, C. Healable
Glassy Metallosupramolecular Polymers. ACS Macro Lett. 2025,
14 (7),996-1003.

3. Oggioni, M.; Bertossi, L.; Kiebala, D. J.; Kirshner, A.; Dodero, A.;
Formon, G. J. M.; Weder, C. Photoacid-Induced Supramolecular
Network Disassembly: A Systems Approach to Stimuli-Respon-
sive Polymers. Angew. Chem. Int. Ed. 2025, 64 (30),
e202506981.

4. Skandalis, A.; Ayer, M. A.; Weder, C. Bioinspired Adhesives with
Debonding-on-Demand Capability. ACS Macro Lett. 2025, 14 (4),
420-427.

Luca Grillo joined the Polymer Chemistry and Materials group
. . 5. Hu, X.; Pollice, L.; Ronchi, A.; Roccanova, M.; Mauri, M.; Lardani,
aS a PhD StUdent |n 2021 aS part Of the SP'RIT prOJeCt, D.; Vanhecke, D.; Monguzzi, A.; Weder, C. Confinement-Enhanced
. . . . “ . . . Multi-Wavelength Photon Upconversion Based on Triplet-Triplet
He successfully defended his thesis his PhD thesis “Bio-inspired Annihilation in Nanostructured Glassy Polymers. Advanced
Science 2025, 12 (14), 2415160.
compositionally graded membranes with directional water

transport characteristics” in March 2026.
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Molecular sensing

— Unlocking the secrets of folded proteins

The Adolphe Merkle Institute’s BioPhysics group has
developed a new, larger nanopore that could facilitate
pharmaceutical development by determining if a drug
candidate can inhibit disease-causing functions in
proteins.

Proteins are responsible for nearly every function in
the human body, from metabolic catalysis to structural
integrity and immune defense. Their three-dimensional
shapes and volumes largely determine their function,
so understanding these structures could unlock treat-
ments for complex diseases. But traditional microsco-
py methods cannot visualize them.

Other analytical methods, such as dynamic light
scattering or mass spectrometry, determine the aver-
age characteristics of millions of molecules. They do
not, however, provide a precise snapshot of variations
or transient states that are signposts of disease pro-
gression or drug resistance. Single-molecule analy-
sis overcomes this hurdle, with biological nanopores
emerging as the tool of choice. They have the advan-
tage of allowing the observation of proteins in their
native state, without resorting to behavior-altering
chemical modifications or fluorescent tags.

The sensing mechanism uses two electrolyte-filled
compartments, separated by a thin membrane with a
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single pore. When an electrical potential is applied,
ions pass through the pore, generating a current. Pro-
teins passing through the pore cause variations in the
current and reduce it. Measuring these changes pro-
vides information on the protein’s size and shape, but
the nanopore’s size is a limiting factor.

The AMI researchers investigated a larger nanopo-
re that repurposes a key element of a protein complex
— a functional, and often modular molecular syringe
needle — that destroys pathogens by puncturing their
membranes. The scientists were particularly interested
in Poly(C9)’s ability to self-assemble into large tubular
structures, which is critical for its function to kill path-
ogens.

Because the nanopore structure is cylindrical,
the system allows measurements of a protein’s vol-
ume and shape, with its accuracy validated against six
well-known proteins. A critical factor in these meas-
urements is the longer time the proteins spend inside
the nanopore. The distribution of negative and positive
surface charges might create vortices that slow down
a protein as it passes through, providing more time to
determine its shape and volume.

To demonstrate the nanopore’s clinical potential,
the researchers chose to study adenylate kinase, an
enzyme essential to energy metabolism that exists in

two states, open and closed. They blocked the protein
in its closed state and compared it to the other state.
They found that the Poly(C9) pore, using current mod-
ulation analysis, could distinguish between the two.

This could be a significant advantage for drug dis-
covery. “By tracking how a protein’s shape changes,
we could tell whether a drug candidate locks the tar-
get into an inactive form, blocking the biological sig-
nals and reactions that contribute to disease,” explains
AMI’s Chair of BioPhysics, Prof. Michael Mayer.

The group now plans to apply this approach to oth-
er therapeutically relevant protein targets and assess
the ultimate limit of sensitivity of this novel approach.
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Dr. Anasua Mukhopadhyay joined the AMI BioPhysics group in
2022 as a postdoctoral researcher after completing her PhD at the
Indian Institute of Technology in Mumbai. The recipient of an

SNSF Spark grant and a Young Investigator Grant from the Novartis
Foundation for Medical-Biological Research, she was appointed
group leader in 2026.
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Special blend

_ Magnetic tunable colors inspired

by nature

Adolphe Merkle Institute researchers have developed
a simple method to create dazzling hues using poly-
mers, mimicking the behaviour of cuttlefish and octo-
puses. Possible applications include adaptive camou-
flage, smart displays, and switchable coatings.

Cuttlefish and octopuses can flash vivid colors and al-
most instantly disappear into their surroundings thanks
to special skin cells called iridophores. These struc-
tures contain stacks of nanoscale, transparent layers
with alternating refractive indices. When light bounces
off these layers, they reflect only specific wavelengths,
creating vivid hues without the use of dyes or pigments.
Cephalopods can tune their appearance by changing
the orientation of these stacks, allowing rapid, reversi-
ble shifts in reflected color and directionality, which is
central to their adaptive camouflage.

The AMI researchers and colleagues at the Univer-
sity of Fribourg, in Spain, and Italy have created ellip-
soidal microparticles that work on the same principle
as iridophores. These particles are composed of block
copolymers, macromolecules formed from two or more
distinct polymer chains (blocks) linked together in a
linear sequence. They arrange themselves into axially
stacked nanolayers during a simple “one-pot” emulsion
process. The key innovation involves adding super-
paramagnetic nanoparticles to the polymeric matrix,
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which provides each particle with a built-in magnetic
handle.

When a magnetic field is absent, these microparti-
cles float in a liquid with no specific orientation. Their
internal stacks still reflect light, but because every par-
ticle points in a random direction, the suspension ap-
pears whitish due to diffuse scattering. However, when
a magnetic field is applied, the particles rotate and
align with it. This results in the stacked layers inside
each particle sharing a common orientation relative to
the incoming light, and the suspension suddenly dis-
plays vivid structural colors depending on the spacing
of the internal layers.

The researchers’ findings show that more wide-
ly spaced higher-molecular-weight polymers reflect
longer wavelengths towards the red end of the visi-
ble light spectrum. Lower molecular-weight polymers
with tighter spacing reflect shorter wavelengths on the
blue side of the spectrum. By simply blending poly-
mers of different molecular weights at specific ratios, it
is possible to smoothly transition across a wide range
of hues, from deep blues to vibrant reds, without the
need for chemical modifications or dyes.

What makes this technology especially striking is
its angle-dependent color, with the reflected wave-
length shifting predictably with the orientation angle,
like the iridescence seen in the wings of butterflies or

hummingbirds. “Because the particles respond to the
direction of the magnetic field, tilting the field provides
a simple way to dynamically control the color shift,”
explains Dr. Andrea Dodero, a group leader in AMI’s
Soft Matter Physics group.

Most previous approaches to color-changing
materials have been complicated to fabricate, slow
to respond, or dependent on constant power. This
new strategy uses commercially available polymers,
a straightforward manufacturing route, all the while
pointing towards realistic scalability for future poten-
tial applications.

These include smart coatings, adaptive camou-
flage surfaces, anti-counterfeiting features, and dis-
play-like optical elements, in which tunable appear-
ance is a key function, according to Dodero. “These are
areas where a magnetically switchable color platform
may offer something conventional static pigments can-
not,” he adds.

Dodero points out, though, that the work is not
simply about producing colored particles, but about in-
tegrating materials design, optical behavior, and mag-
netic actuation into one coherent concept inspired by
biology. “The final result reflects not just multiple dis-
ciplines working side by side, but a true convergence
of chemistry, physics, and bio-inspired materials de-
sign, leading to a system that is both scientifically ele-
gant and application-oriented,” he says.
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in Italy, where he investigated biomedical, pharmaceutical, and
food-related applications of polysaccharide-based materials.
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Breaking points

_ Making hidden mechanical processes

visible

Supported by two newly awarded collaborative grants,
researchers from the Adolphe Merkle Institute’s Mech-
anoresponsive Materials group are developing imag-
ing techniques designed to detect mechanical pro-
cesses before they become macroscopically visible.
An SNSF Project Funding grant with the University of
Konstanz will support the detection of low-force mo-
lecular changes that precede polymer failure. At the
same time, a bilateral ANR-SNSF award with the Uni-
versity of Bordeaux will enable the measurement of pi-
conewton forces exerted by cells in complex biological
environments.

Alongside these projects, the group is collaborating
with researchers at EPFL to resolve highly localized mo-
lecular changes around small defects using super-res-
olution microscopy. Together, the three approaches
target processes that conventional measurements may
miss because the forces are extremely small, the mo-
lecular responses are subtle, or the changes occur on
very small length scales.

“By the time a crack or another macroscopic
change becomes visible, many important processes
have already taken place,” explains Pl Prof. Jessica
Clough. “We want to develop imaging methods that
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can access these earlier molecular responses and re-
veal where they occur with greater precision.”

Existing molecular force probes, known as mech-
anophores, produce an optical signal when a particu-
lar bond breaks or rearranges under force. Although
effective for locating damage, they generally indicate
that a specific mechanical threshold has been crossed.
They provide less information about the lower-force
molecular processes that precede permanent damage,
such as conformational changes.

The project with Prof. Andreas Zumbusch at the
University of Konstanz, therefore, aims to establish
a new technique, mechano-Raman imaging. Raman
spectroscopy detects vibrational signals that are highly
sensitive to molecular structure. By designing probes
whose Raman signals change when molecules bend
or rotate under force, the researchers aim to obtain
continuous, or “greyscale,” information about mechan-
ical deformation. The approach could reveal low-force
processes that cannot be detected using conventional
mechanophores and may provide an earlier warning of
material failure.

A second project combines fluorescent mechano-
phores with SPIFFI, a recent super-resolution imaging
approach pioneered in the Radenovic group at EPFL.

SPIFFI, or spatial polarization-induced fluorescence
fluctuation imaging, analyzes temporal fluorescence
fluctuations to reconstruct images with enhanced
spatial detail. When applied to mechanically respon-
sive polymers, the technique can reveal how mech-
anophore activation is distributed across small cracks
and other defects. It can also reveal the orientation of
nearby polymer chains, while its high temporal resolu-
tion enables tracking changes in the local molecular
environment as a crack develops.

The third research direction moves into mechano-
biology, where biochemical and mechanical cues from
the extracellular environment regulate cell behavior
and contribute to diseases such as cancer. Yet the
piconewton forces generated at cell-matrix contacts
are difficult to measure in realistic tissues, as current
methods typically rely on individual cells attached
to flat glass surfaces. In collaboration with Dr. Chloé
Grazon and Dr. Morgane Rosendale, the NanoForceX
project aims to develop water-dispersible nanoparti-
cles capable of detecting these forces within three-di-
mensional biological matrices. Two complementary
designs, based on peptide force sensors and mech-
anophores, will target different ranges of extracellular
tension. After initial testing in hydrogels, the sensors
will be applied to multicellular cancer spheroids to
explore whether they can map forces in a tissue-like
environment.

“These projects bring together expertise that
would not usually be found within a single discipline,”
says Clough. “By combining molecular design with
vibrational imaging, super-resolution microscopy, na-
noparticle science, and cell biology, we can begin to
visualize mechanical processes that have previously
remained inaccessible.”



Hrishikesan Kalpakassery Pattam joined the Mechanoresponsive
Materials group in 2023 as a PhD student. He earned his
Master’s degree in chemistry at the Indian Institute of Science
Education and Research in Tirupati. His current research at

AMI includes the SPIFFI project.
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Hot build

_ Amour plating nanoprobes

The Adolphe Merkle Institute’s BioNanomaterials
group has developed an innovative method to help tiny
tracers, used to study how nanoparticles behave in
biological environments, resist chemical degradation,
promising more reliable data for diagnostic nanomed-
icine.

To understand how nanoparticles behave in cells and
tissues, researchers have relied on a tool known as a
multimodal tracer. This probe emits a signal across two
or more imaging techniques. Some of these nanopar-
ticles, for example, are designed to fluoresce under
laser light and reveal their structure when examined
with an electron beam microscope. One of the most
promising of these tracers is silica-coated gold nan-
oparticles, owing to their good biocompatibility, ease
of synthesis, and versatility across different imaging
techniques. But this approach has an unexpected
weak point. One might assume the danger lies inside
the cell, in the acidic compartments the particle even-
tually reaches. In fact, the shells hold up well there.
The real damage happens earlier, outside the cell, in
the protein- and ion-rich fluid the particle must cross
on its way in. In that fluid, water slowly breaks apart the
silica shell, and the surrounding pH, ions, and serum
proteins all accelerate the process, causing the shell to
fragment, leak its dye, and give unreliable signals. The
researchers found that particles prepared for cellular
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imaging lost their shells entirely within 16 hours in this
medium.

The AMI researchers turned to nature for a solu-
tion. Diatoms, tiny water-borne algae with intricate
glass-like shells, don’t build their durable structures in
a single step. They first lay down a soft, gel-like silica
framework that matures over time. The reactive groups
on its surface condense into a dense, tightly bonded
siloxane network, far more resistant to chemical attack
than the fragile material it started as. The team set out
to do the same with their nanoparticles. “Translating
this principle to synthetic materials enabled us to cre-
ate imaging probes that remain stable and reliable in
complex biological environments,” explains the AMI
BioNanomaterials Co-Chair, Prof. Alke Petri-Fink.

The scientists adopted this framework-first ap-
proach, not unlike brickmaking. Make a brick from its
constituent elements and then fire it in a kiln to give
it strength and longevity. In the case of nanoparticles,
the silica shell was hardened through calcination, in
which the coated particles were heated to 800 de-
grees Celsius. This eliminated almost all of the reactive
silanol groups that make the shell vulnerable to disso-
lution. Only then were the nanoparticles functionalized
with fluorescent dyes, transforming them into finished
nanoprobes.

Processing the particles this way brought a real
advantage for imaging. With conventional probes, a

bright signal can be misleading, since once the shell
falls apart, the loose dye continues to glow even after
the particle itself is gone. Because the stabilized shells
stay whole, their fluorescence reliably marks a real, in-
tact particle. This allowed the researchers to combine
two views of the same particle, using its glow to quick-
ly locate where particles are and its dense gold core to
pinpoint them precisely under an electron microscope.
In crowded regions, where fluorescence alone blurs
particles together and can no longer distinguish them,
the gold cores remained individually visible, maintain-
ing accurate counts where light-based imaging fails.

Bio-inspired, matured structures for durable nan-
oprobes could be a new standard for nanomedicine
research, says Fink. “These tracers finally allow us to
follow nanoparticles inside cells with the certainty that
what we see is real, an intact particle, not a signal left
behind by one that has already fallen apart.”
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In brief

Getting creative

AMI were the winners
of the creativity prize of
the University of Fri-
bourg’s #Ambassador
Unifr competition.

Launched ahead of the university’s Ex-
plora open day in September, the pro-
ject aimed to reflect the diversity and
richness of the university community,
current and past, through the lens of so-
cial media. Participants were invited to
pull on a uni hoodie and share pictures
of themselves and their colleagues. Oth-
er prize categories included best Story,
Institutional Outreach, and Community
Engagement.
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Hosting

In March, AMI hosted the BioAlps —
Swiss Health Valley INSIDE event fo-
cusing on healthcare and materials
research at the University of Fribourg.

The event included presentations from Institute pro-
fessors and a visit of AMI’s facilities. BioAlps offers
networking and support opportunities through region-
al, national or international events to promote the re-
gion as a world-class center for life sciences innova-
tion.

In April, Professor Joe Brader, head of the Soft Mat-
ter Theory group at the University of Fribourg, co-or-
ganized the two-day “New Frontiers in Classical Densi-

And in June, the Institute welcomed the 2" Swiss
Symposium on Materials Chemistry, organized by the
Swiss Chemistry Society’s Division of Materials Chem-
istry. The organizing committee was chaired by AMI
Soft Matter Physics group leader Dr. Andrea Dodero.

ty Functional Theory” academic conference at AMI.

Promotions

AMI group leaders
advanced in the aca-
demic world through

a series of appoint-
ments.

Georges Formon (Polymer Chemistry
and Materials) was appointed Junior
Professor at the Université Claude Ber-
nard Lyon 1 (France).

Patricia Taladriz-Blanco was ap-
pointed Tenure-Track Distinguished Re-
searcher at the University of A Coruna
in Spain. At AMI, Taladriz Blanco was
notably the leader of the working group
focusing on toxicology for the Europe-
an-funded ICPLASTIC COST Action.
ICPLASTIC is a Europe-wide initiative
that aims to develop and harmonize pro-

tocols for micro and nanoplastic sam-
pling, detection, toxicity, and risk assess-
ment.
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Representing Europe

AMI’'s Chair of Polymer Chemistry and
Materials, Prof. Christoph Weder, was
elected as a European Zone Councilor
of the American Chemical Society (ACS).
The appointment follows recent reforms
by ACS to introduce global “Zone Coun-
cilors,” designed to give members out-

side the United States a stronger voice.
As part of this new structure, Weder will
represent the European region, contrib-
uting to discussions and decisions that
shape the Society’s scientific and stra-
tegic direction.

In his new role, Weder will serve as
a link between European members and
ACS leadership, helping ensure that re-
gional perspectives and priorities are re-
flected in Council deliberations. The first
cohort of Zone Councilors began their
term in 2026. The ACS Council is struc-
tured as the deliberative assembly of the
Society, serving as an advisory body.
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Animal research

Switzerland has made remarkable progress in biomedical research
while implementing ethical approaches through the 3Rs principles:
Replacement, Reduction, and Refinement of animal experiments.

In the University of Fribourg’s most recent report on
animal experimentation, published in 2025, AMI’s
Co-Chair of BioNanomaterials, Prof. Barbara Rothen-
Rutishauser, wrote that universities have important re-
sponsibilities in research, education, and innovation
while maintaining public trust. This commitment ex-
tends beyond traditional animal research to develop-
ing innovative alternatives, ensuring that scientific ad-
vancement proceeds responsibly with sustained public
support.

In Fribourg, the research community actively imple-
ments these principles through improved experimental
design, enhanced animal welfare measures, and so-
phisticated in vitro and in silico models. This commit-
ment requires transparency, cultural adaptation, and
close collaboration with Swiss and international part-
ners, such as the Swiss National Science Foundation’s

NRP 79 program on 3Rs, to advance New Approach
Methodologies (NAMs) alongside responsible animal
use. The BioNanomaterials group’s research includes
an important component focusing on 3R projects.

Special collection

The journal Soft Matter released a special collection of articles
celebrating the 60" birthday and the achievements of AMI’s Chair of
Soft Matter Physics, Prof. Ullrich Steiner. Curated by some of his
former group members (Profs. Stephan Guldin, Mathias Kolle, Silvia
Vignolini, and Bodo Wilts), it highlights his impact on polymer
physics, bio-inspired photonics, and functional nanostructures during
a research career spanning nearly four decades.
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Alumni

AMI alumna Dr. Corinne Jud Khan was appointed as

the new head of Agroscope.

A member of AMI’'s Scientific Advisory Board, she took
up her new position at Switzerland’s federal research
institute for agriculture and food science in March
2026, overseeing around 1,100 staff. Jud Khan has
been a member of Agroscope’s executive board since
2017, serving as head of the Methods Development
and Analytics division. Prior to this role, she led feed
analysis departments at Agroscope’s predecessor in-
stitutions and served on various institutional leadership
teams.

Her academic journey began with a biochemistry
doctorate from the University of Fribourg in 2009, for
which she received the prestigious Chorafas Prize. Dur-
ing her doctoral work, she researched circadian rhythms,
focusing on “The influence of light on the circadian
clock of mice and men”. Following her PhD, Jud Khan
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spent three years at the Adolphe Merkle Institute work-
ing in the Soft Nanosciences and BioNanomaterials re-
search groups, investigating structural properties of eye
lens proteins and developing novel cell culture models.

Polymer Chemistry and Materials alum, José Berro-
cal (Institute of Chemical Research of Catalonia, Spain),
was appointed as an ICREA Research Professor. ICREA
appointments recognize scientific excellence and grant
researchers the freedom to pursue long-term, high-im-
pact research without teaching or administrative obli-
gations. The positions are permanent and equivalent
to tenured posts, with ICREA scientists expected to
contribute actively to strengthening and advancing the
Catalan research landscape. ICREA, the Catalan Insti-
tution for Research and Advanced Studies, is a founda-
tion supported by the Catalan government.

Prof. Alessandro laniro (KU Leuven), a BioPhysics
alum, received an ERC Starting Grant for the CHIME-
RA project, which combines key features of biological
and synthetic membranes to create high-performance
biomimetic systems. Biological membranes achieve ex-
ceptional selectivity and permeability through ultra-thin
lipid layers with embedded proteins, while synthetic
ones typically cannot deliver both. With €2.3 million
over five years, CHIMERA aims to develop scalable,
cost-effective membranes that improve energy-inten-
sive separation processes, offering economic and envi-
ronmental benefits.

Networking in Asia

Representatives of the Adolphe Merkle
Institute, the Chair of BioPhysics, Prof.
Michael Mayer, and the Head of Tech-
nology Transfer and Innovation, Dr. Ana
Marques, travelled to South Korea in
June for the 2025 Swiss-Korea Innova-
tion Week organized by the Swiss em-
bassy in Seoul. They were joined there
by AMI alumni Prof. Alessandro laniro
and Prof. José Berrocal, co-leaders of
the INTEGRATE project together with
Michael Mayer.

nical Design of the)
grable Soft Actuators

4 Augusto Berroc:

The INTEGRATE team presented its
latest advances in energy-harvesting or-
gans and novel actuating materials for
next-generation artificial muscles at the
Swiss-Korean Life Science Symposium.
The research program, which recently
concluded and was funded by the Euro-
pean Innovation Council and the Swiss
Secretariat for Education, Research and
Innovation (SERI).
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Funding success

Soft Matter Physics group leader Dr. Viola
Vogler-Neuling was awarded an Ambizione
fellowship from the Swiss National Science
Foundation (SNSF) — one of Switzerland’s
most competitive research grants.

Over the coming years, her team will in-
vestigate how nature creates some of its
most dazzling colors and explore ways
to reproduce them sustainably in the lab.

If successful, the research could
lead to biodegradable photonic pig-
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ments inspired by nature, offering bril-
liant, long-lasting colors without toxic
chemicals or fading. Such materials
could be used in displays, optical devic-
es, and many other technologies, while
advancing our fundamental understand-
ing of how nature creates long-lasting
colors.The funding from the SNSF’s Am-
bizione program is specifically designed
to enhance the scientific profile of re-
searchers from Switzerland and abroad
and help them become scientifically in-
dependent early in their careers with a
project of their own.

BioPhysics group leader Dr. Anasua
Mukhopadhyay received a Young Inves-
tigator Award from the Novartis Founda-
tion for Medical-Biological Research in
April 2025, worth up to CHF 80,000.
This grant is a funding instrument spe-
cifically targeting researchers at the very
early stages of academic independence
who are starting or continuing their first
independent research project at a Swiss
institute.

Pint of science 2025

The Pint of Science festival returned to Fribourg
in May 2025 as part of a global event.

The local organizing team included AMI
PhD students Carolina Pierucci and lulia
Scarlat. AMI postdoctoral researcher Dr.

Award-winning

AMI’'s Co-Chair of BioNanomaterials,
Prof. Barbara Rothen-Rutishauser was
recognized in 2025 with the Interna-
tional Society for Aerosols in Medicine
(ISAM) Juraj Ferin Award at the organi-
zation’s congress in Washington, DC. It
is given to society members who have
made outstanding contributions to ISAM.

The award also highlights excel-
lence in medicinal aerosols and inhala-
ble materials, as well as commitment to

Dr. Manon Guivier was among the speak-
ers, presenting how drawing inspiration
from natural materials such as wood or
leaves can lead to the creation of bio-
based, high-performance, and more en-
vironmentally friendly “super” materials.

Pint of Science is an international
science festival that takes place annu-
ally over the same three evenings. In
Fribourg,presentations were in English,
French, and German, and ranged from
biology and medicine to literature, histo-
ry, and law.

advancing the ISAM’s mission and goals.
Rothen-Rutishauser is a past President
of the society.
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Falling Walls Lab

As part of its outreach activities, the National
Center of Competence in Research Bio-Inspired
Materials, based at AMI, organized the third
edition of the Falling Walls Lab (FWL) Fribourg
pitching competition in July 2025.

Nick Zahnd, a PhD student in the AMI
Polymer Chemistry and Materials group
was the winner with his pitch focused on
Breaking the Wall of Powering Biomed-
ical Devices. The runner-up was PhD
student Oindrila Mondal from the same
group, with her pitch on Breaking the
Wall of Everlasting Polymers, ahead of
Eva Baur, a doctoral student from EPFL
who spoke about Breaking the Wall of
Printing Soft Materials.
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FRIBUURUL

The FWL is organized as part of a
global pitch competition that provides
a stage for an interdisciplinary pool of
students and early-career professionals
to present their breakthrough ideas in
just three minutes. In 2025, more than
2,750 applicants participated in 82 Fall-
ing Walls Labs across 60 countries, vy-
ing for a place in the global final held in
November at the Falling Walls Summit in
Berlin.
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Public health

AMI BioNanomaterials Co-Chair. Prof. Barbara
Rothen-Rutishauser was appointed to the Public
Health Cluster of the Swiss National Science

Advice Network (SNSAN).

This cluster is tasked with identifying
existing or emerging health risks and
advising policymakers based on current

AMI Cup

The now-traditional AMI Cup was won
for the first time by the BioNanomate-
rials group. Organized by the Polymer
Chemistry and Materials and Mechano-
responsive Materials groups, the annual
event served up original physical and in-
tellectual challenges, as well as genuine
teamship.

scientific findings, with the aim of antic-
ipating public health crises. It acts as a
permanent interface between science
and politics. Rothen-Rutishauser, the
sole representative of the University of
Fribourg, is part of the sub-cluster En-
vironmental health risks. Set up at the
Swiss government’s instigation follow-
ing the Covid pandemic, the SNSAN’s
role is to quickly mobilize independent,
interdisciplinary scientific expertise to
advise policymakers and authorities on
crisis management and preparedness.
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Prizes

The Soft Matter Physics
PhD students shone in
2025.

René Iseli was the winner of the best post-
er prize at the Swiss Nanoconvention held
in Brugg, canton Aargau. Iseli also finished
as the runner-up in the Science Shots
competition organized by the Science et
Cité foundation. Science Shots is a com-
petition for early-career researchers who

rin Block Copolymer pyrom
t Evaporation Annealing

acroscopic Orde!
Filmsby Solven

René Iseli

adalphe

want to offer exciting insights into their
scientific work. He not only explained
the science behind some of his work
(bio-inspired materials) in 90 seconds,
but also brought his illustration talents
to the fore. His colleague Nicolas Brud-
er earned himself the third prize for his
poster at the 17" International Confer-
ence on Nanomaterials — Research and
Applications in Brno, Czechia.
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Published in Nature

Soft Matter Physics PhD student René Iseli was the

co-author of an article in the prestigious journal Nature, which
sheds new light on the intricate relationship between

climate change, wildfires, and atmospheric methane levels.

Iseli worked on the project, which analyzed air bubbles
trapped in Antarctic ice cores, as part of his Master’s
thesis at the University of Bern.The study suggests that
abrupt increases in methane from biomass burning co-
incided with two types of climate events that occurred
during the last ice age.

The researchers observed sudden spikes in spe-
cific methane isotopes. The results also point to a

strong connection between these climate events and
massive increases in wildfires, particularly in tropical
regions. According to the researchers, this study, which
used sophisticated computer models to interpret the
ice core data, not only enhances our understanding of
Earth’s past climate but also provides valuable insights
into the complex interactions between climate change,
fire patterns, and the global carbon cycle.
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— Finance & Organization

FI nance The Adolphe Merkle Institute’s overall expenditures

rose slightly in 2025 to CHF 9.74 million. 84% of this
- COSt Stru Ctu re at AM | sum was spent on research, while an additional 6%
was invested in research equipment. Around 3% of the
budget supported valorization activities such as tech-
nology transfer, communication, and marketing, with
another 7% covering administration costs.
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Overall expenses 2025 Funding sources of overall expenses 2025
CHF 9.74 million

v, |

Research / 84% Research equipment / 6% Adolphe Merkle Foundation / 28% University of Fribourg / 23%
@ Administration / 7% @ Valorization / 3% @ Grants / 48% © Industry / 1%

Third-party funding 2025
CHF 4.82 million

1
.

SNSF /7 67% Other sources / 18% @ Industry / 2%
@ EU/ 1% @ Innosuisse / 2%
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Organization

In late 2007, Adolphe Merkle set up the Adolphe
Merkle Foundation and donated CHF 100 million to
support the University of Fribourg. The donation has
been used primarily to establish the Adolphe Merkle
Institute.

The Institute Council plays an important role in con-
trolling and supervising the development of the Insti-
tute at the University of Fribourg’s science faculty. It
guarantees optimal communication and coordination
between the University and the Foundation and helps
the Institute to fulfill its mission and to smoothly inte-
grate into the university.

The Scientific Advisory Board is an independent team
of experts with backgrounds and expertise in fields
that are relevant for AMI. It provides an external view
to help position the institute in its national and interna-
tional environment.

The Executive Board oversees daily operations at AMI
and meets once a week. All AMI professors are mem-
bers of this management body. They are responsible
for ensuring that the strategy approved by the Institute
Council is implemented.

The Administration team provides support in many as-

pects of the Institute’s daily work and acts as an inter-
face between the University of Fribourg and AMI.

40 University of Fribourg Adolphe Merkle Institute

Foundation Board

Members

Peter Huber (President)
Administrator, Sublevo AG, Kloten, Switzerland

Jean-Pierre Siggen
Canton Fribourg Finance Minister

Chantal Robin
Former Director, Fribourg Chamber of Commerce
and Industry

Prof. Rolf Miilhaupt
Former Managing Director Freiburg Center of
Interactive Materials and Bioinspired Technologies

Prof. Claude Regamey

Former chairman of the Department of Internal
Medicine, Hopital Cantonal Fribourg, former President
of the Ethical Committee of the Swiss Academy of
Sciences

André Broye (Managing Director)

Institute Council
Members

Prof. Katharina Fromm (President)

Rector of the University of Fribourg, Professor at the
Faculty of Science and Medicine, University of
Fribourg

Peter Huber (Vice-president)
Administrator, Sublevo AG, Kloten, Switzerland

Prof. Michael Walch
Dean of the Faculty of Science and Medicine,
University of Fribourg

Prof. Rolf Miilhaupt
Former Managing Director Freiburg Center of
Interactive Materials and Bioinspired Technologies

Scientific Advisory Board
Members

Prof. Emily Pentzer (President)
Texas A&M University, United States

Prof. Luisa De Cola
Istituto di ricerche farmacologiche Mario Negri
and University of Milano, Italy
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Prof. Giovanni Dietler

Former head of the Laboratory of Physics of Living

Matter, EPFL, Switzerland

Prof. Alex Dommann
Former head of Department “Materials meet Life”,
Empa, St. Gallen, Switzerland

Dr. Corinne Jud
Director, Agroscope, Switzerland

Prof. Eugenia Kumacheva
University of Toronto, Canada

Prof. Scott McNeil
Former head Nanopharmaceutical & Regulatory
Science group, University of Basel, Switzerland

Dr. Alexander Moscho
Frenesius Group, Germany

Prof. Dieter Richter
Former director of the Institute of Solid State
Research, Forschungszentrum lJilich, Germany
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Executive Board

Prof. Ullrich Steiner
Director and Chair of Soft Matter Physics

Prof. Jessica Clough
Mechanoresponsive Materials

Prof. Alke Fink
Co-Chair of BioNanomaterials

Prof. Hans Jérg Limbach
Chair of Food Science and Technology

Prof. Michael Mayer
Deputy Director and Chair of Biophysics

Prof. Barbara Rothen-Rutishauser
Co-Chair of BioNanomaterials

Prof. Christoph Weder
Chair of Polymer Chemistry & Materials

Administration

Scott Capper
Responsible for Communications & Marketing

Carine Jungo
Secretary

Catherine Jungo
Responsible for Human Resources

Thierry Mettraux
Responsible for Finance & Controlling

Dr. Lucas Montero
Coordinator

Dr. Ana Marques
Head of Knowledge & Technology Transfer

Tomas Perez
Responsible for IT Support
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—> Graduates & Alumni

PhDs and Masters

Our new doctors

Henry Lee

(BioNanomaterials)
“Macrophage-nanoparticle interactions
across the spectrum of polarization,
senescence, and imaging”

Viola Bauernfeind

(Soft Matter Physics)

“Exploring the Role of Disorder in
Photonic Architectures in Longhorn
Beetles”

Cristina Prado

(Soft Matter Physics)

“Improving Copolymer-based Electro-
lytes for Lithium Batteries — Cellulose
Reinforcement and Surface Engineer-

H »

ing

Xuegian Hu

(Polymer Chemistry and Materials)
“Nanostructured Polymers for Energy
Harvesting and Conversion”
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Master’s thesis

Vincent Glauser

(Soft Matter Physics)
“Computer-generated disordered
networks for photonic band gaps
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Alumni

People who left AMI in 2025

Mauro Almeida
BioNanomaterials

Viola Bauernfeind
Soft Matter Physics

Amélie Bazzoni
BioNanomaterials

Elena Brinas
BioNanomaterials

Wachara Chanakul
BioPhysics

Emma Contini
Soft Matter Physics

Kata Dorbic
BioNanomaterials

Georges Formon

Polymer Chemistry and Materials

Vincent Glauser
Soft Matter Physics

45 University of Fribourg Adolphe Merkle Institute

Regina Gomes
BioNanomaterials

Xuegian Hu

Polymer Chemistry and Materials

Thijs Jonker

Polymer Chemistry and Materials

Benjamin Ladet

Polymer Chemistry and Materials

Henry Lee
BioNanomaterials

Yuanjie Li
BioPhysics

Martina Martusciello

Mechanoresponsive Materials

Jovana Milic

Smart Energy Materials

Pau Molet Bachs
BioPhysics

Liviana Mummolo
BioPhysics

Yvan Ngon
BioNanomaterials

John Puguan
Biophysics

Barbara Rani Borges
BioNanomaterials

Ahmed Salem
Soft Matter Physics

Matthieu Sandell
BioPhysics

Patricia Taladriz
BioNanomaterials

Justus Wesseler
BioPhysics

Lijian Zhan
BioPhysics

Mengqiong Zhu
Smart Energy Materials
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