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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 the domain of soft nanomaterials.
 We owe our existence to Dr. Adolphe Merkle, a successful local 
entrepreneur, who established the Adolphe Merkle Foundation with 
the goal of strengthening research and teaching at the University of 
Fribourg. His CHF 100 million endowment constitutes one of the 
most important private donations in Switzerland in favor of academic 
research.
 Founded in 2008, AMI is in many aspects unique in the land-
scape of Switzerland’s research institutions. Our focus on soft nano-
materials is unmatched in Switzerland and beyond. Our research 
combines fundamental and application-oriented aspects in a multi-
disciplinary setting. Through collaborations with industrial partners, 
AMI aims to stimulate innovation, foster industrial competitiveness 
and more generally, improve the quality of life.
 Our researchers are currently organized in four research groups, 
which offer complementary expertise and interests in strategically 
important areas: BioNanomaterials, Polymer Chemistry & Materials, 
Soft Matter Physics, and BioPhysics. Interdisciplinary collaborations 
between our researchers are the basis for the successful and effi-
cient execution of complex research projects that transcend the 
boundaries of traditional scientific disciplines. This environment and 
our world-class research facilities make AMI a desirable destination 
for Master and PhD students, postdocs, and senior researchers.
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Foreword

 Many of our research activities are part of the 
National Center of Competence in Research (NCCR) 
Bio-Inspired Materials, which was launched in 2014 
and has its headquarters at AMI. After four very suc-
cessful years, the Swiss National Science Foundation 
(SNSF) council not only approved the continuation of 
the Center in a second funding phase from 2018 to 
2022, but also increased the funding level in recogni-
tion of the Center’s performance.
 With respect to translating our research into tech-
nologies, we are proud to report the formation of AMI’s 
first start-up company NanoLockin, which is develop-
ing detection systems for nanoparticles in complex 
media. We also made significant progress on a range 
of technology platforms and filed a record number of 
patent applications.
 At AMI, we continue to value our partnerships and 
are once again grateful for all the interest, courtesy, 
and support that continue to receive. We hope that the 
report conveys our passion and enthusiasm for our 
work and that you enjoy the lecture! 

Christoph Weder
AMI Director and Professor for Polymer Chemistry
& Materials

In 2018, AMI celebrated its tenth anniversary with a 
series of events and activities that focused on outreach 
to our stakeholders. We opened our doors to the lo-
cal population, invited children for science afternoons, 
and organized a reunion weekend for our alumni. We 
also edited a special issue of the journal Small, which I 
encourage you to review if you are interested in an in-
depth overview of the scientific activities of past and 
current AMI researchers.
 The year brought considerable changes to our 
management team. Dr. Marc Pauchard, AMI’s long-time 
Deputy Director and Technology Transfer Manager, left 
the Institute to join the federal Innovation Agency In-
nosuisse. His functions at AMI were assumed by Pro-
fessor Ulli Steiner (Deputy Director), Dr. Mohammed 
Benghezal (Managing Director), and Dr. Valeria Mozetti 

(Technology Transfer). The Institute also said farewell to 
Prof. Nico Bruns, whose Swiss National Science Foun-
dation Professorship came to an end and who was ap-
pointed Full Professor at the University of Strathclyde 
in Scotland. Both Marc and Nico contributed signifi-
cantly to AMI’s development and achievements during 
their tenures and will be missed.    
 As every year, selected research stories form the 
core of our annual report. Our Soft Matter Physics 
group published a seminal study in Science that fo-
cused on increasing the stability of perovskite solar 
cells, which brings these devices closer to becoming 
a profitable, long-term solution for a sustainable en-
ergy future. The Polymer Chemistry & Materials team 
had a breakthrough in creating artificial membranes 
that mimic the structure and function of leaf cuticles 
and that exhibit directional transport characteristics. 
The BioNanomaterials group has developed a method 
that should lead to a better grasp of how specific na-
nomaterials affect cell mechanics during tissue repair. 
The BioPhysics group has been investigating improve-
ments to nanopores used to measure the properties 
of large molecules, relying on a method that is both 
accessible to more scientists and simpler to apply.  
One of the final contributions of the Macromolecular 
Chemistry team led by Prof. Nico Bruns was the devel-
opment of nanoreactors inspired by the mechanism by 
which light receptors operate in the human eye, which 
could lead to a new system for drug delivery.  

Celebrating a decade of success  
— A message from the director 

Professor Christoph Weder
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sponse to external stimulation, such as exposure to 
chemicals, heat, light, and mechanical force, or inter-
actions with biological molecules or cells. They are of 
fundamental scientific interest and potentially useful in 
countless applications. While many intriguing sti muli-
responsive materials have already been developed, 
their design and function appear crude in compari-
son to the sophistication, specificity, and functionality 
displayed by their counterparts found in living organ-
isms. To close this gap, scientists began using design 
principles found in nature as inspiration to investigate 
artificial materials with stimuli-responsive properties. 
Recognizing that the innovation potential in this do-
main is enormous, and that a large-scale interdiscipli-
nary effort is required to achieve paradigm-changing 
scientific breakthroughs, the NCCR Bio-Inspired Mate-
rials was launched in June 2014 with the vision of be-
coming an internationally recognized hub for research, 
education, and innovation in the domain of stimuli- 
responsive bio-inspired materials. 
 Led by AMI Director Professor Christoph Weder, 
and comprising all of the Institute’s research groups, 
the Center completed in 2018 the first and started the 
second of three expected four-year periods. During the 
first phase, the Center’s research activities focused on 
three major areas: mechanically responsive materials, 
responsive (optical) materials made by self-assembly, 
and interactions of responsive materials with living cells. 
 Inspired by mechanically responsive biological 
materials in nature that translate mechanical forc-
es into chemical, electrical, or optical signals, NCCR 
researchers are mimicking such behavior in synthe-
tic materials. In the quest to discover new mechano-
phores – mechanically responsive motifs that can be 
integrated into polymers, bestowing them with useful 

The National Center of Competence in Research 
(NCCR) Bio-Inspired Materials, headquartered at the 
Adolphe Merkle Institute, provided a substantial boost 
to AMI’s activities during its first four-year phase, 
bringing researchers together to launch interdisci-
plinary research projects in a strategically important 

domain. The Center also nucleated many initiatives to 
promote equal opportunities (EO), as well as educa-
tional and outreach programs. 
 
“Intelligent” materials are materials whose properties 
change in a selective and predictable manner in re-

Bio-inspired  
— Successful national center transitions 
into second phase

Beetles serve as inspiration for AMI research on structural color
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functions – the Polymer Chemistry & Materials group 
and colleagues showed that the integration of certain 
metal-ligand complexes can confer polymers with 
mechanoresponsive luminescence behavior – that is, a 
mechanically triggered fluorescence change – which is 
useful for force-and damage-sensing materials. It was 
also demonstrated that the mechano- responsiveness 
of such materials can be tailored based on the choice 
of the metal-ligand motif, and that in certain cases, 
metal ions can be mechanically released. The latter ef-
fect has clear potential for medical applications, such 
as for creating antibacterial materials whose function 
is only activated when an implant is put under me-
chanical load, or for the catalysis of organic reactions. 
NCCR researchers at AMI also introduced several other 
mechanophores, including sophisticated mechanically 
interlocked molecules known as rotaxanes, which can 
be activated by a much lower force and with a much 
higher selectivity than any other mechanophore. 
 By mimicking the phenomenon known as marine 
glow shown by the algae Pyrocystis sp., which produce 
blue bioluminescence when mechanically disturbed 
by waves, ships, or swimming animals, the Macromo-
lecular Chemistry group of AMI Professor Nico Bruns 
made remarkable progress in the design of mechani-
cally responsive polymer nanocontainers that can be 
opened upon shearing and thus release their content 
upon mechanical activation. The triggered release of 
compounds from the nanocontainers could be useful 
for drug delivery, the release of fragrances, or 3D print-
ing, for instance. 
 Significant efforts were also devoted to the study 
and application of self-assembly processes to create 
hierarchical structures made from natural and syn-
thetic materials. Exploiting properties on a hierarchy 

main has been slow, which is attributed to many fac-
tors, including robustness of the materials and the lack 
of an understanding of the underlying fundamental 
biological interactions. With diagnostic applications in 
mind, NCCR teams focused their research particularly 
on this latter aspect. Members of AMI’s BioNanoma-
terials group, co-chaired by Professors Alke Fink and 
Barbara Rothen-Rutishauser, collaborated with other 
teams on the optimization of polyethylene glycol (PEG) 
and lipoic-acid-functionalized gold NPs, which were 
shown to be 100 times more efficient than free anti-
bodies in targeting breast cancer cells in vitro. 
 In another project, the impact of surface function-
alization protocols on the magnetic and thermal prop-
erties of superparamagnetic iron oxide nanoparticles 
(SPIONs) was also investigated by the BioNanomate-
rials group, and a new technique for quantifying heat 
generated by SPIONs was established. These discov-
eries have great potential for scientific and commercial 
applications in the field of cell biology and cancer di-
agnostics. Furthermore, a biocompatible magneto-re-
sponsive substrate for cell cultures was developed. 
 Another important advance made by this group 
was the demonstration that NP endocytosis is cell- 
and particle-type dependent, and that the endocytot-
ic uptake pathways can be modulated by specifically 
tailored NPs. An analytical toolbox was developed to 
determine the colloidal stability of NPs in a biological 
environment, which is significant for the design of safe 
and efficient nanoparticle formulations. 
 Overall, the research output of the Center – the 
integration of research efforts across the many groups 
at multiple partner universities and various disciplines 
– has progressed beyond initial expectations. “The 
emerging web of joint publications across projects, 

of length scales is a concept commonly used by na-
ture to design materials with exceptional properties. 
In terms of material properties, the research activities 
were directed towards photonics, which nature uses in 
various forms, such as for camouflage or signaling. Im-
portant technical progress was made concerning the 
correlation of the photonic properties of certain bio-
logical materials and their mesoscale structure. In a 
study published in the journal Nature, AMI’s Soft Mat-
ter Physics Professor Ullrich Steiner and colleagues 
in the United Kingdom reported how bees recognize 
structural colors in flowers, while in another study the 
question of how some beetles have optimized the pro-
duction of a rare white shell was answered by Steiner’s 

team. They further characterized the enhanced refrac-
tive index scattering in butterflies and the chiral optics 
of self-assembled cellulose nanocrystals. 
 Although stimuli-responsive, “smart” nanoparticles 
(NPs) promise important breakthroughs in disease di-
agnosis and therapy, translational progress in this do-

“The emerging web of joint publica-
tions across projects, modules,  

and universities strikingly reflects 
that the Center creates and exploits 
significant synergies, and enables 

outcomes that would not be possible 
by funding individual research 

projects.”  
AMI and NCCR Director Professor 

Christoph Weder
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modules, and universities strikingly reflects that the 
Center creates and exploits significant synergies be-
tween groups at AMI, the University of Fribourg, as well 
as at the Federal Institutes of Technology in Lausanne 
(EPFL) and Zurich (ETHZ), and enables outcomes that 
would not be possible by funding individual research 
projects,” explains Weder. 
 The NCCR is not just about research, however, but 
also about promoting equal opportunities (EO), and 
education. AMI staff have been heavily involved in the 
center’s EO and education activities since its launch. 
BioNanomaterials co-chair Barbara Rothen-Rutishauser 
developed a successful EO program that has been cit-
ed by the Center’s funding agency, the Swiss Nation-
al Science Foundation, as an example to be followed. 
The vision of the NCCR is to offer and promote equal 
opportunities for all participants, as well as establish 
itself as a best-practice model for the advancement of 
young (female) scientists and the integration of women 
in natural and life science disciplines. The overarching 
aims are to provide outstanding and equal boundary 
conditions for all researchers, and to increase the par-
ticipation of women in all functions of the NCCR. 
 Specific NCCR EO actions at AMI included the 
creation of a fellowship for female postdoctoral re-
searchers and roundtable career discussions with 
distinguished guests such as former US Ambassador 
Suzie LeVine. Female NCCR PIs and researchers reg-
ularly participate in educational programs such as the 
TecDays in Swiss high schools, organized by the Swiss 
Academy of Technical Sciences, and the University of 
Fribourg’s KidsUni and Women in Science and Tech-
nology programs, in which they serve as role models 
for elementary and high school students in an ear-
ly stage of their careers. At the researcher level, the 

Center makes every effort to help participants with 
family duties to reach and maintain a family-work bal-
ance.
 The NCCR’s strategy with respect to education 
and training spans all educational levels, from elemen-
tary school to the professorial level. It has the over-
arching goal of providing students and researchers 
with skills that enable them to solve highly complex 
interdisciplinary problems while preparing them for 
successful careers in science and engineering. Some 
of the activities in which AMI staff participated during 
Phase 1 include the University of Fribourg’s KidsUni, 
run by BioNanomaterials co-chair Professor Fink, and 
Scientific Afternoons, the National Future Day, school 
visits, mentoring high school capstone projects, and 
the Study Week of the Swiss Youth in Science Founda-
tion. 
 A very successful initiative launched by the Center 
is the yearly Undergraduate Research Internships Pro-
gram, which allows up to 20 talented undergraduate 
students from around the world to spend 12 weeks 
working on their own research project within one of 
the NCCR laboratories during the summer. Born out 
of a similar program developed by AMI, it has helped 
connect the NCCR with top international universities, 
including MIT, Cambridge, Stanford, and Harvard, and 
has also led to new scientific collaborations.
 The second phase of the NCCR will see the contin-
uation and development of the research and activities 
introduced during the NCCR’s first four years. Based 
on the very successful initial outcomes, the research 
lines that were established will largely be continued 
in Phase 2. The Center’s activities on mechanically 
responsive materials will now specifically address the 
consideration of different length scales, efforts on bi-

ologically-inspired assembly will be concentrated on 
optical materials, and biological work will focus on re-
sponsive bio-interfaces and surfaces. The knowledge 
generated in Phase 1 will be used to create materials 
with specific functions, and as the research progress-
es, efforts will increasingly be directed towards pre-
cise application fields. The EO activities will also be 
boosted, with the introduction of equal opportunities 
envoys at the different partnering departments at the 
University of Fribourg, EPFL, and ETHZ, the goal being 
to disseminate the best practices developed under AMI 
Professor Barbara Rothen-Rutishauser’s guidance.

High-impact AMI NCCR publications

1. Balog S., Rodriguez-Lorenzo L., Monnier C., Obiols-Raba-
sa M., Rothen-Rutishauser B., Schurtenberger P., Petri-Fink 
A. Characterizing Nanoparticles in Complex Biological Media and 
Physiological Fluids with Depolarized Dynamic Light Scattering, 
Nanoscale, 2015, 7, 5991 

2. Milosevic, A., Rodriguez Lorenzo, L., Balog, S., Monnier, 
C. A., Petri-Fink, A., Rothen-Rutishauser B. Assessing the Sta-
bility of Fluorescently Encoded Nanoparticles in Lysosomes by 
Using Complementary Methods, Angew. Chem. Int. Ed., 2017, 
56, 13382

3. Moyroud, E., Wenzel, T., Middleton, R., Rudall, P. J., Banks, 
H., Reed, A., Meller, G., Killoran, P., Westwood, M. M., Steiner, 
U., Vignolini, S., Glover, B. J. Disorder in Convergent Floral Nano-
structures Enhances Signalling to Bees, Nature, 2017, 550, 469

4. Sagara, Y., Karman, M., Verde-Sesto, E., Matsuo, K., Kim, 
Y., Tamaoki, N., Weder, C. Rotaxanes as Mechanochromic Fluo-
rescent Force Transducers in Polymers, J. Am. Chem. Soc., 2018, 
140, 1584
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signed to give talented researchers who were already 
managing a small group a chance to improve the like-
lihood of securing a permanent faculty position. With 
the SNSF providing the funds to operate a small group 
for a few years, the candidates were free to select a 
host institution. For both Bruns and Lattuada, who 
joined AMI in 2013 and 2012, respectively, the choice 
was fairly simple.

 “There are only a few universities in Switzerland 
where polymer materials are a focus, one outstanding 
example being AMI,” explains Bruns, who had been 
working at the University of Basel at the time. “I really 
liked its concept of interdisciplinary, yet focused re-
search on soft materials and it seemed to be the best 
place to continue my career.”
 Lattuada, who led the Self-Assembly group at the 
Institute, concurs. “For someone like me doing re-
search in the fi eld of colloidal science, there are not 
many places in Switzerland that are better suited in 
terms of competence and equipment than AMI and Fri-
bourg,” he points out.
 For both researchers, it was the fi rst time they had 
been handed professorial responsibilities, including 
establishing and guiding an independent research 
group. “Fortunately, I was able to adapt fast, thanks in 
part to the mentoring from my professorial colleagues 
at AMI,” says Bruns. “I also learned a lot on institutional 

sor in 2016, and Bruns assuming a professorship in 
Macromolecular Chemistry at the University of Strath-
clyde (United Kingdom) last year. 

SNSF professorships, a program that was terminated 
last year and replaced by Excellenza grants, were de-

Over the past several years, the Adolphe Merkle Insti-
tute hosted the groups of two Swiss National Science 
Foundation (SNSF) professors, Nico Bruns and Marco 
Lattuada. Both successfully made the jump to tenured 
faculty positions, Lattuada joining the University of Fri-
bourg’s chemistry department as an Associate Profes-

Launch pad  
— Non-tenure track professors earned 
their stripes at AMI

Professor Marco Lattuada (University of Fribourg)Professor Nico Bruns (University of Strathclyde)

“I can only thrive in an inter-
disciplinary environment, and AMI 

is a perfect example of this.”
Professor Nico Bruns
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esting and challenging topics. However, it also forces 
people from different backgrounds to talk together, 
which is not always easy.”
 These collaborations have remained intact even af-
ter the two professors’ departures from AMI, with both 
serving as members of the National Center of Compe-
tence in Research Bio-Inspired Materials, and regular 
visitors at the Institute. Ultimately AMI’s influence is 
never far away, according to Bruns: “I am trying to im-
plement some of AMI’s methods to foster inter-group 
collaborations in my new department at the University 
of Strathclyde in Glasgow. For example, I have imple-
mented a regular cake time like there is at the Insti-
tute, and I continue to participate with my group in the 
Winter Schools that AMI’s Soft Matter Physics chair, 
Professor Ulli Steiner, initiated.”
 Hosting junior groups for a period of time is a 
model that AMI will continue to pursue. “We are always 
on the lookout for new colleagues who would like to 
launch their professorial careers with an Excellenza 
grant or a similar mechanism at the AMI,” adds AMI 
Director Christoph Weder. “Having talented young re-
searchers is an asset for the Institute. They provide 
new impulses to the Institute and are excellent ambas-
sadors when they move on to the next stages of their 
careers.”

leadership through my role as an executive board (EB) 
member. The way AMI is managed by the EB team is an 
excellent example of how an institute or a department 
should be run, and it was a great experience to be part 
of this team.”
Both young professors also benefited from a certain 
amount of emulation of their environment to develop 
their research activities. “The level of research at AMI is 
very high, and this is a very positive stimulus to get the 
best out of you,” points out Lattuada. “A little pressure 
does not hurt.”
 Bruns, who built up his Macromolecular Chemis-
try group at AMI, says that successful research is not 
about copycatting what senior colleagues are doing. 
“Every principal investigator should be as creative and 
independent as possible in their scientific research,” 
he reckons. “Having said that, it is really helpful to have 
more senior colleagues who can advise you on how to 
do certain things, and who can also act as a role model 
and source of inspiration.”
 Striking out in their own directions, however, does 
not mean that they ignored collaboration with their 
AMI colleagues. In fact, the reality was quite the op-
posite, and these opportunities for working together 
forms one of the reasons the professors chose to work 
at AMI, explains Bruns: “My own research is inherent-
ly interdisciplinary and deals with diverse questions 
ranging from polymerization kinetics, to biocatalysis, 
bio-inspired materials and even malaria diagnostics. 
As a result, I can only thrive in an interdisciplinary envi-
ronment, and AMI is a perfect example of this.”
 For Lattuada, the interdisciplinary character of AMI 
also brought other rewards. “It is what I liked the most 
at the Institute: it helps develop new ideas, stimulates 
collaborations, and allows one to work on very inter-
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 “I learned how to manage a complex project, includ-
ing setting targets, reporting, and how to put in requests 
for financing as part of my PhD,” explains Matthieu 
Ayer, a former member of the Polymer Chemistry & Ma-
terials group. “I also acquired some first management 
skills thanks to my mentorship of other students.”
 Ayer, who now works for the Swatch Group, says 
the way his PhD project was structured is also proving 
invaluable. “It required me not just to carry out fun-
damental research and develop a new material with 
novel properties, but also demanded that I go through 
a prototype cycle for a specific application,” he says. 
“These technological applications are very important 
for research and development centers like the one I 
now work for.”
 Alumni have also drawn other benefits from their 
time at AMI, thanks to the Institute’s structure.  Mar-
iangela Mortato, a former postdoctoral researcher in 
the BioNanomaterials group, says she was able to 
move out of her comfort zone. “I did not have a biolog-
ical background, but I was able to develop new ideas 
as well as a global perspective of my work,” she points 
out. “This is very important in the current industrial en-
vironment. Work teams are international, and interdis-
ciplinary, in big and small companies. The main chal-
lenge in industry is to be competitive on the market by 
providing new ideas and solving complex problems.”
 Mortato, who works for Swiss firm AVA Biochem 
says the interdisciplinary nature of research at AMI 
has additional benefits. “Institute scientists have to 
communicate efficiently with colleagues with differ-
ent backgrounds, and have to quickly learn completely 
new things from other scientific fields. This is helpful to 
broaden one’s own outlook and see problems from a 
different perspective.”

The switch from an academic environment to industry 
has proven to be a less daunting thanks to the frequent 
exposure to research projects in collaboration with in-
dustry, and to the skills acquired while at the Institute, 
even over short periods of time. Some of these, for in-
stance, are directly related to the AMI environment.

Many researchers at the Adolphe Merkle Institute 
reach a crossroad during their time in Fribourg: after 
completing a PhD or a postdoctoral stay, most AMI 
scientists join the industrial sector, leaving academia 
behind, armed with valuable tools for their chosen ca-
reer path.

Providing career tools  
— Alumni are well prepared for industry

Dr. Mathieu Ayer is one of the many successful PhD students to have made the move to industry
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 Communication is a skill that other researchers 
also see as important. Alexander Hähnel, a former 
postdoctoral researcher in the Polymer Chemistry & 
Materials group who now works for Freudenberg Seal-
ing Technologies in Germany, says he learned ways of 
communicating that he now applies in his daily work.
“When you have to explain your own project to some-
one from another discipline in such a way that they 
can understand, you need to abstract and come up 
with schematics. In the end, this always leads you to 
fi nd answers to the questions you have about your own 
research as well,” he points out. Hähnel adds that this 
approach pays dividends when working with manage-
ment, as it helps clarify research challenges and fi nd 
solutions to problems.
 Other soft skills are also highlighted by alumni 
who made the transition to industry. “The support for 
career planning and goal setting from AMI and from 
my research group have been fundamental for my 
move outside academia,” says Mortato. “I learned how 
important networking and marketing skills are for ca-
reers.”
 Another important element is that AMI entertains 
many research projects in collaboration with industrial 
partners. “Even those researchers that do not directly 
participate in such a project get a lot of insights as 
to ‘how industry works’”, says AMI Director Christoph 
Weder. “And this knowledge helps lay the groundwork 
for potential future industrial collaborations.” 

The company has developed a detection system for 
nanoparticles in complex media. Smaller than living 
cells, nanoparticles are frequently introduced or occur 
naturally in many products such as cosmetics, food, or 
clothing. Apparel companies, for example, have come 
to integrate silver nanoparticles in sports clothing to 

NanoLockin, the Adolphe Merkle Institute’s fi rst start-
up, was offi cially launched in 2018. The company’s 
shareholders, including CEO Dr. Christoph Geers, were 
able to count on widespread support, as shown by 
the fi rm’s winning the canton’s innovation prize in the 
startup category in November.

Growing up fast  
— NanoLockin strikes early success

Dr. Christoph Geers is NanoLockin's CEO
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ward off bacteria. This means, however, that issues 
such as nanoparticle concentration in fibers for exam-
ple, and whether these particles can leak off fibers and 
affect the wearer’s skin, need to be resolved before 
such products can head to the market.  
 NanoLockin’s technology, initially developed by 
Dr. Christophe Monnier and Dr. Federica Crippa dur-
ing their PhD studies in AMI’s BioNanomaterials group 
under the guidance of Prof. Alke Fink in collaboration 
with Dr. Mathias Bonmarin of the Zurich University of 
Applied Sciences, is designed to respond to this type 
of query. The technology was patented and licensed to 
the startup. Nanoparticles are stimulated with light to 
produce heat, allowing them to be detected, counted, 
and observed by the system’s built-in infrared camera. 
This method has a number of advantages, including 
causing no damage to the sample, ease of use, and 
lower costs than the market competition.
 Initially developed to quantify and characterize 
magnetic nanoparticles for a recently developed can-
cer therapy known as hyperthermia, the technology 
has evolved from a single-use product. “Focusing on 
the right market opportunities is a crucial step for 
every startup,” says Geers.
 The technology has proven attractive to early back-
ers. In March 2018, NanoLockin was awarded business 
coaching from Fri Up – the Canton of Fribourg’s official 
support organization for startups – during its crucial 
launch phase, notably to help the company develop 
its commercial strategy, while Fribourg’s Seed Capi-
tal Foundation granted the company an interest-free 
loan of CHF 150,000 to serve in particular for proto-
type development. Geers was also awarded a personal 
BRIDGE proof-of-concept grant by Innosuisse and the 
Swiss National Science Foundation for further devel-

opment of the technology. This funding is being used 
to translate an embryonic innovation into a full-fledged 
technology, enabling the pursuit of research and devel-
opment that could not be carried out under the aegis 
of the Institute. Furthermore, Geers has received addi-
tional support via a grant from Sitem-Insel in Bern to 
pursue a Master of Advanced Studies (MAS) program 
in Translational Medicine and Entrepreneurship.

 “Without the strong support from the different 
institutions, agencies, and in particular the Adolphe 
Merkle Institute, the start of this venture would have 
been extremely difficult,” reckons the NanoLockin CEO. 
 The AMI startup was one of three finalists for the 
cantonal innovation prize. The CHF 30,000 given to 
the winner is also being invested in product develop-
ment, according to Geers. The goal is to sell the system 
to analytical laboratories as well as industrial clients 
for quality control.
 The company is run by the four co-founders, and 
the firm’s strategy foresees a growth to 13 employees 
with a planned break-even level by 2022. To date, the 
instruments have been assembled in small numbers 
with the help of the University of Fribourg’s techni-
cal services, the canton’s School of Engineering and 

Architecture, and external companies. The long-term 
goal is to find multiple partners for serial production of 
the instrument parts, which are then assembled in the 
firm’s own facilities. 
 NanoLockin’s creation was a first milestone for 
the BioNanomaterials group, as well as for AMI. “Na-
noLockin is the result of an extremely lengthy and rig-
orous scientific process,” adds Fink. “It highlights the 
analytical capacities of the BioNanomaterials group in 
a field that is expected to develop over the next few 
years. We would like to establish ourselves as leading 
experts of nanomaterial analysis and nano-bio interac-
tions, and this is first important step forward.”
 

“[NanoLockin] highlights the  
analytical capacities of the  

BioNanomaterials group in a field 
that is called to develop over  

the next few years. ” 
Professor Alke Fink, 

AMI BioNanomaterials co-Chair 
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PREVENTION OF PARTICLE INDUCED LUNG DISEASES.

SPENT IN 2018
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FROM CHF 8.5 MILLION TO  
CHF 8.9 MILLION.
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KidsUni association in collaboration with the Univer-
sity, these events were designed to give the young 
attendees a fun, hands-on discovery session about 
science. The children were given insights by Institute 
staff into scale, molecule movement, plastic pollution, 
hydrophobic surfaces, and structural color in nature, to 
name just a few of the elements presented.   

Fribourg Museum Night

In May, the Institute joined forces with the city’s main 
museums and a number of temporary exhibitions, in-

Nanoworlds

The Institute welcomed around 150 children on two 
afternoons in March for a so-called “Goûter scienti-
fique/Wissenschaft zum Zvieri,” a program that allows 
youngsters to discover different domains covered by 
the University of Fribourg's teaching and research ac-
tivities, be it law, business, neuroscience, or, in AMI’s 
case, nanoscience. Organized by Professor Alke Fink’s 

The Adolphe Merkle Institute celebrated its tenth 
birthday in 2018. The Institute has grown from a small 
group of researchers that sought to implement the 
vision of entrepreneur Adolphe Merkle to an estab-
lished research institution with over 100 staff mem-
bers that is firmly implanted at the University of Fri-
bourg, and forms an important part of the national 
and international research and education landscape. 
Rather than holding a quiet internal party to celebrate, 
AMI reached out to the local population as well as its 
alumni over the course of the year to show how much 
has been achieved and what lays ahead. This included 
participation in the city's Museum Night, the first ever 
AMI-supported exhibition at Fribourg's Natural History 
Museum, and a special gathering of Institute alumni 
and current staff members.

Outreach  
— Celebrating a decade of achievements

Children were invited to discover science hands-on

Visitors were able to learn about AMI's ongoing projects

cluding its neighbors at the Botanical Gardens and 
the Natural History Museum, for the Fribourg Muse-
um Night, opening its doors to the public. Over 750 
people passed through the Institute and enjoyed a 
program that covered nanoscience past, present, and 
future. Organized by BioNanomaterials Professor Bar-
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bara Rothen-Rutishauser, the program included a fun 
Kids’ Corner, presentations from the Institute’s pro-
fessors, information stands explaining the Institute’s 
many activities, an entertaining Science Slam session, 
as well as an overview of the milestones of nanotech-
nology so far. Thirsty visitors were also invited to stop 
at the Chemistry Bar to test some original cocktails.

Explora

AMI was once again an active participant in the Uni-
versity of Fribourg’s open day, Explora. The event was 
held in September at the Faculty of Science and Med-
icine campus, which the Institute forms a part of. AMI 
staff were on hand to take visitors behind the scenes, 
guiding them through the laboratories. Demonstra-
tions and presentations were also part of the tours, 
and gave a brief overview of the Institute’s research, 
both fundamental and applied.

Pursuing excellence

For Explora, visitors were taken on tours of the AMI buildings

Former staff were able to present themselves formally at the Alumni Days 

Live geckos were part of the exhibition to explain their amazing 
gripping prowess

Inspiration Natur-e

The Institute’s first ever participation in museum-qual-
ity exhibition took place at Fribourg’s Natural History 
Museum, in collaboration with the National Center of 
Competence in Research (NCCR) Bio-Inspired Materi-
als. Inspiration Natur-e, which ran from October 2018 
to March 2019, looked at a series of scientific devel-
opments inspired by nature, ranging from hydrophobic 
surfaces for clothing to structural color for paint and 
mussel-inspired adhesives for fetal heart surgery. AMI 
and Fribourg-based NCCR staff took part in additional 
outreach events at the museum, connecting with both 
children and adults. Overall, more than 30,000 people 
saw the exhibition, which will continue to be presented 
elsewhere in Switzerland and abroad.

Alumni Days 

AMI’s many alumni were invited to return to the Insti-
tute for a two-day event in late September. More than 
forty of them answered the call, taking the opportuni-
ty to (re)discover the Institute’s current activities and 
research. For many of the guests, including founding 
Director Professor Peter Schurtenberger, the Institute 
has undergone major changes since their time, in-
cluding the opening of its own site on the University 
of Fribourg’s Pérolles campus and the arrival of new 
research groups, taking staff numbers beyond 100. 
Each research group’s activities were presented, while 
the alumni were also given an opportunity to present 
themselves formally to AMI’s current team members. 
It was also a chance for Institute staff to network with 
the alumni over dinner and a brunch on the second 
day. The inaugural AMI Cup was also held with the Soft 
Matter Physics team taking the win in this bubble soc-
cer tournament.
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his PhD from Oxford University (United Kingdom), 
earned an MSc at the Max Planck Institute for Solid 
State Research, and BSc degrees in mathematics and 
physics from Stuttgart University (both Germany). His 
research focuses on developing a deeper understand-
ing and improved use of optoelectronic properties of 
emerging photovoltaic materials with an emphasis on 
perovskites for a sustainable energy future.
 Saliba’s work has been recognized internationally. 
In 2016, he was awarded the Young Scientist Award 
of the German University Association. In 2017, he was 
the recipient of the Science Award of the Fraunhofer 
UMSICHT Institute as well as the Postdoctoral Award 
of the Materials Research Society (MRS). He also re-
ceived widespread attention after his nomination as 
one of the World’s 35 Innovators Under 35 by the MIT 
Technology Review for his pioneering discoveries of 
perovskite optoelectronic materials.  Saliba is a Mem-
ber of the National Young Academy of Germany as well 
as the Global Young Academy.

Fabienne Schwab

Dr. Fabienne Schwab joined AMI’s BioNanomaterials 
group in 2017 as a Senior Scientist. She earned her 
PhD in environmental chemistry from Zurich’s Federal 
Institute of Technology (ETHZ), where she performed 
experimental research on pesticide nanoecotoxicology 
in green algae. After her stay at ETHZ, she worked at 
Duke University (United States), and for France’s Ge-
oscience and Environment Lab (CEREGE), where she 
focused on nanoparticle interactions with plants. Her 
research is devoted to nanomaterial and micropollut-

Michael Saliba

Dr. Michael Saliba was a Group Leader at the Adolphe 
Merkle Institute and a Marie Curie Fellow at the Federal 
Institute of Technology in Lausanne (EPFL). He recently 
left the Institute to assume a professorship at the Tech-
nical University Darmstadt (Germany). Saliba obtained 

The Adolphe Merkle Institute is home to many tal-
ented researchers. We have once again chosen to 
highlight here some of the young scientists who are 
making their first steps towards an independent ca-
reer, notably thanks to special grants. These include 
Ambizione funds – which are awarded by the Swiss 
National Science Foundation and are aimed at young 
researchers who wish to conduct, manage, and lead 
an independent research project – and the Women in 
Science Fellowship awarded by the NCCR Bio-Inspired 
Materials 

Up and coming  
— AMI’s young talents

Dr. Michael Saliba
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Dr. Fabienne Schwab

Dr. Michela Pellizzoni

Michela Pellizzoni

An Italian national, Dr. Michela Pellizzoni joined AMI’s 
Macromolecular Chemistry group in 2017. Previously, 
she worked as a postdoctoral researcher at the Uni-
versity of Basel, following her PhD at the University of 
Milan.
 In 2018, Pellizzoni was awarded an Ambizione 
grant – one of four granted at the University of Fri-
bourg in 2018. With this grant directed towards young 
researchers, over four years, she intends to expand 
the catalytic repertoire of enzymes introducing “new to 
nature” reactivity, combining the advantages of both 
homogeneous and enzymatic catalysis. These new bio-

ant transport and fate research in the environment, 
bio-inspired nanomaterials science and engineering, 
biogeochemistry, as well as plant (nano-) ecotoxicology. 
 Schwab currently leads the Ambizione project 
“Enhancing Legume Defenses: Exploring Bioinspired 
Nanomaterials to Support Plant Health,” with a pro-

ject team consisting of a PhD student, a postdoctoral 
scholar, and a group of students performing field trials. 
The project aims to exploit plants interactions with 
 nanoparticles, explore safe biodegradable nano-ferti-
lizers, and to reduce conventional pesticide use.
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 Her two-year project at AMI focuses on velvet worm 
slime, which she uses as an inspiration to formulate a 
high-strength bio-polymeric material. Corrales is in-
vestigating the chemical composition and morphology 
of the nanostructures present in the worm’s slime, with 
the objective of modeling the bio-fabrication mecha-
nism. Natural nanostructures present in the slime en-
dow it with properties such as self-healing behavior, 
mechano-responsiveness, and ease of molding.

ceiving his PhD in Materials Science from Lausanne’s 
Federal Institute of Technology (EPFL), and a first post-
doctoral experience there. Stephen Schrettl’s science 
career began at the Freie Universität Berlin (Germany), 
where he studied chemistry.
 Since his arrival at AMI, where he has become a 
Group Leader, Schrettl has been investigating the 
structure-property relationships of supramolecular poly-
mers, and the use of different types of non-covalent 
binding motifs for the preparation of stimuli-responsive 
polymers. His approach combines aspects of chemical 
synthesis, polymer chemistry, and self-assembly meth-
ods, with the goal of controlling the structure and 
function in different classes of polymeric materials. 
Schrettl is also the recipient of an Independence Grant 
from the National Center of Competence in Research 
Bio-Inspired Materials, aimed at furthering his career 
development.

Yendry Corrales

Dr. Yendry Corrales joined the BioNanomaterials group 
at AMI in 2018, after being awarded the National Center 
of Competence in Research Bio-Inspired Materials’ 
Women in Science fellowship. A native of Costa Rica, 
where she earned a degree in chemical engineering at 
the University of Costa Rica, Corrales moved to Brazil 
for a PhD in materials science and nanotechnology at 
the São Paulo State University. This was followed by 
postdoctoral research back in her homeland, where 
she investigated extracellular nanostructures derived 
from the local biodiversity to be used as inspiration for 
the synthesis of novel advanced materials.

compatible catalysts will be able to perform reactions 
under mild and physiological conditions. The devel-
opment of this selective method could have a strong 
impact on multiple fields, such as protein engineering, 
synthetic biology, material science, polymer chemistry, 
therapeutics protein, and drug delivery and develop-
ment.

Stephen Schrettl

Dr. Stephen Schrettl joined the Polymer Chemistry 
& Materials group at AMI in 2015, not long after re-

Dr. Yendry Corrales

Dr. Stephen Schrettl
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patible with flexible substrates, making them prime 
contenders for a wide variety of applications.”
 “Essentially, this sets perovskites on the path of 
becoming a profitable, long-term solution for a sus-
tainable energy future,” Saliba continues. “With small 
additional improvements, perovskite solar cells can be-
come a commercial game changer within a short time.”
 Among the potential improvements is the com-
bination of a layer of perovskites, which absorbs 
high-energy blue photons in sunlight, with standard 
silicon, which more efficiently absorbs lower-energy 
red photons. “The option of a perovskite on silicon tan-
dem, where innovative perovskite materials boost es-
tablished, reliable silicon, has the potential to become 
a disruptive technology,” Saliba states. 
 The biggest challenge is to make the perovskite-sil-
icon tandem work together efficiently in order to gen-
erate maximum current. Get it wrong, and the weak-
est element will limit power output. Saliba reckons, 
though, that eliminating silicon from the equation al-
together could be the future for some forms of solar 
power. 
 “Perovskites even have the potential to replace the 
silicon layer, thus enabling a perovskite-on-perovskite 
tandem which is compatible with a flexible, light-
weight substrate,” he explains. “Such technology does 
not currently exist and could have a major impact in 
future innovations in the photovoltaics field.”

Reference

Turren-Cruz, S.-H., Hagfeldt, A., Saliba, M. Methylammonium-Free, 
High-Performance, and Stable Perovskite Solar Cells on a Planar 
Architecture, Science, 2018, 362, 6413, 449

terials that are not only highly efficient in terms of pow-
er conversion, but also nontoxic, low cost, and most 
importantly stable” says AMI postdoctoral researcher 
Somayyeh Gholipour. The latter point is a pivotal step, 
which requires overcoming the stability issues of PSCs 
related to thermal stress, ultraviolet light, and moisture. 
 “The components used in perovskite materials can 
degrade in just hours, sometimes even minutes, under 
normal light conditions or in a humid environment,” ex-
plains Photovoltaics Group Leader Dr. Michael Saliba. 
“It is a huge challenge to make them stable for years 
or even decades, like silicon-based cells.”
 Saliba has specifically addressed the problem of 
the highly volatile and heat-sensitive methylammoni-
um (MA) molecule. The most efficient perovskite solar 
cells contain unstable MA, mainly because of their ca-
pacity to provide high-performance values.
 By exchanging the organic MA with the inorganic 
elements rubidium and cesium, the researchers have 
shown that it is possible to avoid unstable MA while 
maintaining a similarly high efficiency. This allows for 
more stable solar cells, which is a key step towards 
eventual commercial use. “These new perovskites can 
also harvest more sunlight, meaning they are more 
efficient and therefore more profitable,” says Saliba, 
whose results were published in the prestigious jour-
nal Science. “In addition, the new materials are com-

Researchers from the Adolphe Merkle Institute’s Soft 
Matter Physics group have developed a new type of 
highly efficient next-generation perovskite solar cell 
that is more stable than previous models, offering 
prospects for future commercialization. 

Until now, solar cell technology has been almost ex-
clusively based on silicon, which is currently the lead-
ing solar cell material. Costs have dropped over the 
years, while efficiency has increased. However, further 
improvements have become more and more difficult 
as the theoretical limit is approached. There are many 
hurdles that need to be overcome in order to improve 
silicon solar cells, such as the material’s complexity 
and the energy requirements.
 Researchers are increasingly turning their efforts 
towards perovskite solar cells (PSCs), one of the most 
promising developments for photovoltaic energy in 
recent years. Despite their novelty, the efficiency of 
PSCs, which can absorb the high-energy blue photons 
of sunlight particularly well, is already approaching the 
performances of silicon solar cells. However, there are 
still a number of challenges to overcome before per-
ovskites can effectively challenge silicon, most notably 
long-term stability.
 “The commercialization of perovskite solar cells 
needs enormous efforts to develop new perovskite ma-

Sunny outlook  
— New perspectives for more stable
perovskite materials
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Michael Fischer, Dr. Somayyeh Gholipour, Antonio Guenzler, Dr. Ilja 
Gunkel, Dr. Hua Xiao, Cédric Kilchoer, Karolina Korzeb, Mirela Ma-
lekovic, Dr. Efrain Ochoa, Andrea Palumbo, Alexandre Redondo, Dr. 
Michael Saliba, Sandy Sanchez, Dr. Alessandro Sepe, Preston Sutton, 
Dr. Bodo Wilts 
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synthetic Biofilms. Nat. Commun., 2018, 9, 1, 1299

Somayyeh Gholipour joined the photovoltaics group (Soft Matter 
Physics) at AMI in 2018 as a postdoctoral researcher with a Swiss 
government excellence scholarship. An Iranian national, she ob-
tained her PhD from Alzahra University in Tehran, which included 
time at Lausanne’s Federal Institute of Technology. Her research 
interest is nanostructured stable perovskite solar cells.

Soft Matter Physics
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chanically robust and selective towards specific per-
meating species, privileging, for example, alcohols 
over water. Initial results are promising: “Our first tests 
show that our idea works much better than we expect-
ed,” says Kamtsikakis. “Not only can the permeability 
be tuned easily by altering the surface chemistry of 
the materials, but simply flipping the direction in which 
liquids are directed through the membrane makes a 
major difference.” The next stage will be to test which 
liquids pass through the membrane selectively and 
how performance is influenced by architecture and 
surface chemistry. According to Kamtsikakis, potential 
applications could interest the food and petroleum in-
dustries.
 The project is part of the Innovative Training Net-
work PlaMatSu (Plant-Inspired Materials and Surfac-
es), funded by the European Commission, that allows 
nine PhD students to work at three institutions in the 
field of bio-inspired materials: AMI, the University of 
Freiburg (Germany), and the University of Cambridge 
(UK). PlaMatSu brings together plant biologists, poly-
mer chemists, and soft matter physicists to study the 
development, structure, and properties of multifunc-
tional plant cuticles on a fundamental level and to cre-
ate novel materials and surfaces based on the working 
principles of cuticles. 
 These training networks provide students with the 
opportunity to pursue their academic training with-
in an international multidisciplinary framework along 
with temporary industrial internships. The aim of the 
program is to boost scientific excellence and business 
innovation, as well as to enhance researchers’ career 
prospects through developing their skills in entrepre-
neurship, creativity, and innovation.

and hydrophilic cellulose-based fillers, such as cel-
lulose nanocrystals (CNCs) and nanofibrillated cellu-
lose (NFC). The water permeability of these composite 
membranes is being investigated and correlated with 
the  membrane's architecture, notably the distribution 
of the fillers in the matrix.
 The idea is not to mimic a leaf exactly, but to adopt 
a similar heterogeneous architecture. “If you look at 
cuticles in nature for example, they are excellent at 
fulfilling their role as water permeation barriers, but 
they have limited functionalities and are very fragile,” 
explains PhD student Aris Kamtsikakis.
 Permeable separation membranes are not a new 
idea. Indeed, pervaporation – a separation process of 
liquid mixtures – was first described over a century 
ago. In this process, the separation is based on ex-
ploiting the affinity differences between the permeat-
ing substance and the membrane. Yet, it was not until 
the 1980s that pervaporation attracted significant in-
dustrial interest for dehydration of solvents and oth-
er liquid-liquid separations. The membranes used are 
extremely dense and act as a selective mass transfer 
barrier.
     Thus, mimicking nature, the AMI researchers seek 
to develop thin composite membranes that are me-

Researchers at the Adolphe Merkle Institute are ex-
perimenting with new types of finely tuned compos-
ite membranes inspired by leaves, designed to allow 
certain types of liquids to filter through, as part of a 
European training project.    

Take any leaf and you may discover that it is covered 
by a thin waxy layer known as the cuticle, whose main 
function is to protect the leaf against water loss. Leaf 
cuticles are thin composite films covering the epider-
mal cells of leaves, consisting of a hydrophobic cutin 
matrix, polysaccharides, and waxes. This insulating 
layer protects leaves from dehydration. Take the waxes 
away, however, and the water permeability of the leaf 
increases by two to three orders of magnitude. Two 
parallel pathways for transport of water are present in 
cuticles: one through the apolar cutin and one using 
a polar pathway attributed to polysaccharides (pectin 
and cellulose fibrils) extending from the epidermal cell 
wall.
 The Polymer Chemistry & Materials group at AMI is 
seeking to translate the composite “hydrophobic ma-
trix – hydrophilic filler” structure of wax-free leaf cuti-
cles to non-porous artificial membranes using a com-
mercially available hydrophobic rubbery copolymer 

Bio-inspired   
— Creating new membranes 
to separate liquids 
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Aris Kamtsikakis is a Marie Curie Early Stage Researcher 
(ESR) and part of the Innovative Training Network “PlaMatSu”. 
He is currently working towards his PhD as a member of  
the AMI Polymer Chemistry & Materials group. Kamtsikakis 
graduated from the National Technical University of Athens  
in 2015 with a chemical engineering degree.

Polymer Chemistry & Materials
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has been shown to induce cell death and micro-in-
juries in epithelial lung tissue, potentially leading to 
pulmonary scarring (fibrosis). The AMI research could 
therefore also help understand the impairment or re-
pair mechanism induced by CNTs in a wound healing 
context. “Our work is focused purely on the mechanics 
involved,” says Septiadi. “But the biological impact of 
CNTs is being investigated by our group separately to 
increase the scope of our research.”  
 This study, the results of which were published in 
the leading scientific journal Advanced Materials are 
part of a wider effort undertaken by the AMI BioNano-
materials group under the leadership of group co-chair 
Professor Barbara Rothen-Rutishauser to comprehend 
wound healing at the mechanistic level, which is diffi-
cult to do in in vivo situations. 
 “It is important to understand the potential impact 
of inhaled CNTs, especially in an occupational setting,” 
explains Rothen-Rutishauser. “With our research, we 
can help to understand pathophysiological processes 
in lung tissue during wound repair and how this is im-
pacted by nanomaterials.”
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site where dead cells are still present. The researchers 
from the AMI BioNanomaterials group chose another 
approach by inflicting damage on a specific zone of 
lung epithelial tissue using photobleaching, and leav-
ing any potential dead cells in place. “What is novel is 
that we took a method that was pre-existing, but that 
had never been used before for this type of applica-
tion,” explains Dr. Dedy Septiadi. This extensive pho-
tobleaching was performed by illuminating certain cell 
areas with a high-power ultraviolet laser in a confo-
cal microscopy setup, and then sufficiently inducing a 
specific cell death mechanism, namely, apoptosis. “Our 
method is relatively efficient,” adds Septiadi. “Much of 
the challenge was defining the correct parameters to 
carry out our experiments.”
 The AMI researchers found that individual healthy 
epithelial cells are able to clear the dead cells by push-
ing them to one side. Then, macrophages, the body’s 
cellular cleaning crew, actively swallow cellular de-
bris, creating an empty space. However, the push re-
pair mechanism is hampered when carbon nanotubes 
(CNTs) with a high stiffness are introduced, suggesting 
CNTs can interfere with lung repair, either by delay-
ing or hindering wound recovery. Exposure to high 
aspect ratio nanomaterials such as these nanotubes 

Researchers from the BioNanomaterials group at the 
Adolphe Merkle Institute have developed a method 
that more accurately mimics injury and wound healing 
response in lung epithelial tissues than previous mod-
els. Besides providing additional knowledge about re-
generation after injury, this method should lead to a 
better understanding of how specific nanomaterials 
affect cell mechanics during tissue repair.

The number of in vitro and in vivo toxicity studies of na-
nomaterials has increased dramatically in recent years. 
Unfortunately, the availability of information regarding 
the alteration of cell mechanics in the presence of na-
nomaterials is still limited. These cell mechanics are 
critical indicators for cell functionality and health, and 
these processes drive important biological activities 
such as cell migration, differentiation, wound healing, 
and tissue integrity.
 Wound healing assays are one method used exten-
sively to study tissue repair mechanisms; they are typi-
cally performed by physically scratching cells to create 
an open space in which living cells can lodge. Yet, this 
is not necessarily a true reflection of what happens in 
real life. This method is, for example, unsuitable for 
studying the repair response of tissue at a small injury 

New approach 
— A better understanding of lung tissue 
repair mechanics 
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Dedy Septiadi, an Indonesian national, joined AMI’s BioNa-
nomaterials group in 2016 as a postdoctoral researcher after 
earning his PhD at the University of Strasbourg (France). His 
current research focuses on the development of microscopy 
and spectroscopy approaches to investigate cell mechanics 
and nanoparticle-cell interactions.   
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The researchers found that while the drug did not pre-
vent the initial formation of hemozoin nuclei, it did hin-
der the crystals from growing substantially, as heme 
was inhibited from attaching itself to its surface.
 For Balog, and colleagues from AMI’s Macromo-
lecular Chemistry and Soft Matter Physics groups, dy-
namic light scattering, and DDLS in particular, could 
easily find its way to anti-malarial studies addressing 
biocrystallization. 
 “More generally, the technique is suitable for any 
system exhibiting the physical features of self-assem-
bly – or for that matter its reverse, dissolution – com-
pletely independently of the parameters of the system, 
such as the chemical reactions,” adds Balog. “It could 
also be miniaturized and integrated into microfluidic 
platforms and lab-on-a-chip assays, where automation 
and parallelization for high throughput are desired.”
 This research was carried out in parallel to the 
development of a malaria diagnostic tool by AMI’s 
Macromolecular Chemistry group. Their project uses 
hemozoin as a highly-sensitive indicator of the pres-
ence of the malaria parasite in asymptomatic carriers. 
It catalyzes a polymer in a solution, at temperatures 
close to those of the human body, changing the liquid 
from transparent to turbid in presence of the parasite.    
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 To counter this, not only new compounds are need-
ed, but also a better understanding of the mechanism 
and the kinetics of the hemozoin crystallization, as well 
as of how it is inhibited. Researchers at the Adolphe 
Merkle Institute chose to investigate the biocrystalli-
zation using so-called dynamic depolarized light scat-
tering (DDLS). This approach was selected because it 
is considered to be a viable method for characterizing 
non-spherical optical anisotropic particles, and can 
thus be applied to hemozoin crystals.
 “It basically involves shining a laser beam on a 
solution containing the sample, and detecting and 
analyzing the statistical properties of the light that is 
scattered when it strikes the crystals. It is especial-
ly useful for analyzing any particulate matter that is 
dispersed or suspended in a liquid matrix,” says Dr. 
Sandor Balog, one of the two researchers in charge 
of AMI’s instrument platform, and a scattering special-
ist. “With light scattering, we can infer the shape and 
stage of development of crystals, as well as the time it 
takes them to form.”   
 To test their approach, the researchers used a syn-
thetic version of hemozoin whose properties are simi-
lar to the natural one produced by the malaria parasite. 
The tests were performed both in the presence and 
absence of a chloroquine-based anti-malarial drug. 

Researchers at the Adolphe Merkle Institute have been 
investigating the formation of crystals that ensure the 
survival of malaria parasites in the bloodstream. This 
interdisciplinary effort could facilitate the selection of 
new anti-malarial compounds and help stem the dis-
ease’s progress.

Malaria occurs after infection by certain types of mos-
quitoes, which pass the disease from human to hu-
man as a secondary effect of their feeding habits. It 
is caused by the Plasmodium sp. parasites, which de-
grade and digest the hemoglobin found in blood. Yet, 
they cannot digest heme, an iron-containing molecule 
found in many living organisms that serves as an oxy-
gen carrier. In fact, heme is actually toxic to the para-
site, which has to neutralize the molecules’ effects to 
survive. To do this, the parasite bio-crystallizes heme 
into insoluble crystals known as hemozoin. This surviv-
al mechanism has been targeted by some anti-malarial 
drugs, particularly those based on chloroquine, which 
have been chosen for their capacity to inhibit hemozo-
in formation. Over the years, however, parasites in 
different parts of the world where malaria is ende mic 
have become resistant to these treatments, making 
their use ineffective. This has also led to an increase in 
malaria-related mortality, especially in Africa.

Malaria  
— Crystal formation holds clues 
to fighting disease 
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Sandor Balog joined AMI in 2012 as a senior scientist.  
Previously, he had worked for the Paul Scherrer Institute, 
Lausanne’s Federal Institute of Technology (EPFL), and  
the European Organization for Nuclear Research (CERN).  
Balog’s interests revolve around the theory, practice, and  
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nopores with diameters larger than 20 nanometers,” 
explains Ying. 
 According to the AMI researchers, their work pro-
vides evidence that laser-induced local heating con-
tributes to the increased rate of pore formation by 
controlled breakdown in the target area. A subsequent 
annealing (heating and cooling) step improved the 
success rate of coating these nanopores with a lipid 
bilayer, which is critical in order to be able to quantify 
the translational and rotational dynamics of a single 
molecule, without artifacts from molecules sticking to 
the walls of the nanopore. Future applications of these 
nanopores include the detection and characterization 
of protein clumps, so called amyloids, which are rele-
vant in the context of neurodegenerative diseases such 
as Alzheimer’s and Parkinson’s disease. Measuring the 
distribution of the size and shape of amyloid particles 
may shed light on their toxicity to nerve cells and may 
serve as a measure to monitor disease progression as 
well as the success of therapeutic intervention.
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nopores that are big enough to let them pass through,” 
explains Dr. Cuifeng Ying, a postdoctoral researcher in 
the BioPhysics group. 
 One method currently used to make these nanopo-
res, with size control and broad accessibility, is known 
as controlled breakdown (CBD), which uses material 
defects controlled by an electric current to generate a 
passage of a specific size. “This method makes it pos-
sible to tailor the size of the pore to the molecule of 
interest – and the procedure can be carried out in any 
research lab, so that nanopores become accessible to 
the growing community that carries out experiments 
on the single molecule level,” says AMI’s Chair of Bio-
Physics, Professor Michael Mayer. Typical experiments 
are carried out on astronomical numbers of molecules 
in solution, often exceeding one billion.   
 Yet, the CBD technique reaches its limits at the 
20-nanometer mark. Larger sizes result in the unwant-
ed creation of multiple uneven pores instead of sin-
gle, regular ones. To overcome this problem, the AMI 
researchers chose to follow two strategies: one ap-
proach consists of accelerating defect accumulation 
within a confined membrane area before breakdown, 
while the other calls for reducing the magnitude of the 
electric field applied during enlargement. 
 “By applying a focused laser beam on the mem-
brane during the breakdown process, and by decreas-
ing the electric field strength during pore enlargement, 
we tripled the success rate for generating single na-

Researchers from the Adolphe Merkle institute’s Bio-
Physics group are seeking to improve nanopores used 
to measure the properties of large molecules, relying 
on a method that is simpler and therefore more acces-
sible to a larger number of scientists.  
 
A nanopore is a passage through a surface that is small 
enough that only one molecule can fit through it at a 
time. When used to measure properties of molecules, 
the nanopore is filled with a salt solution, through 
which an electric current is passed. As a molecule 
tumbles through the nanopore, its movement causes 
tiny, measurable fluctuations in the electric current. By 
carefully measuring this current, researchers can es-
tablish a number of the molecule’s properties and pos-
sibly identify it based on its size, shape, and charge, 
for instance.
 The AMI biophysicists set out to find the most effi-
cient method for fabricating larger so-called solid state 
nanopores, which exhibit diameters ranging from 20 to 
50 nanometers in extremely thin silicon nitride (SiNx) 
windows. These are especially useful for single-mol-
ecule studies of globular macromolecules. To ensure 
precise measurements, however, it is particularly im-
portant that the nanopores be of a size similar to that 
of the target molecule, such as proteins. 
 “Nanopores are increasingly used to analyze pro-
teins. The challenge is that proteins come in many dif-
ferent sizes, often quite large, so we have to design na-

Hole in one  
— Developing bigger nanopores
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Cuifeng Ying joined AMI’s BioPhysics group as a postdoc-
toral researcher in 2016, where she is investigating the 
development and application of nanopores, as well as sin-
gle-molecule detection. Ying earned her PhD in 2013 at 
Nankai University in China.
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therapy, or contraception drugs are already applied 
through the skin using patches. Now, the Empa re-
searchers are also considering these nanocapsules for 
use in light-switchable patches for transdermal drug 
delivery. This future development would enable, for 
instance, a non-invasive delivery method of essential 
drugs for premature babies. By embedding drug-filled, 
light-switchable nanocontainers into patches, the team 
aims to create the next generation of light-controlled 
transdermal drug delivery systems.
 Work on the concept of light-switchable nanore-
actors is being pursued within the framework of the 
National Centre of Competence in Research (NCCR) 
Bio-Inspired Materials. The nanoreactors could be 
used to produce pharmaceutical products on demand, 
for example within a cell, or to produce active com-
pounds such as drugs during medical treatment in a 
controlled fashion. 
 “We have created a platform technology that is 
very versatile. For instance, we will investigate how 
to equip polymers with types of DASAs that switch 
at wavelengths that span the whole visible spectrum, 
ideally also reaching the near infrared region,” Bruns 
reveals. “This could be very beneficial, as infrared light 
penetrates deeper into tissue than visible light. This 
way, we could create light-responsive drug delivery 
nanosystems that could be activated by irradiation of 
tissue through the skin.”
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Upon irradiation with light, the DASAs switch, increas-
ing the polarity of the capsule membrane. As a result, 
the capsules become permeable for water-soluble 
substances. This effect can be used to trigger the re-
lease of cargo from the nanocapsules. More intrigu-
ingly, capsules that host enzymes, in other words, bi-
ological catalysts, can be switched from an inactive 
state in the dark to a catalytically active state when 
irradiated with visible light. This active state lasts as 
long as light is present. Once returned to darkness, 
these nanoreactors automatically revert back to their 
original state with no catalytic activity. DASAs exist in 
several colors, which allowed the researchers to create 
nanoreactors that switch on in response to light of a 
specified color, such as white, red, or green. By encap-
sulating one type of enzyme in purple nanocapsules 
and a second type of enzymes in blue nanoreactors, a 
mixture of catalysts was obtained that can control and 
orchestrate enzymatic cascade reactions, kick-started 
by the different colored lights.
 “Light switches can be used for the entire spec-
trum of colored light from blue to red,” notes Empa 
researcher Luciano Boesel. “This provides scope to 
control the release of several drugs or complex reac-
tion cascades in a single patch.” 
 Not every medication can be swallowed or pumped 
into the body with a syringe. Yet, the skin – our largest 
organ – offers a large permeable surface that readily 
absorbs active substances. Nicotine replacement, pain 

In nature, biochemical processes often rely on a sys-
tem being pushed out of equilibrium before automati-
cally returning to its resting state. One such instance is 
the mechanism by which light receptors operate in the 
human eye, which has inspired Adolphe Merkle Insti-
tute researchers to develop nanoreactors that function 
using the same principle. 

A molecule within the eye’s retinal receptors changes 
its structure when irradiated with light, and an enzy-
matic reaction subsequently converts the molecule 
back into its original form. Without this capacity to re-
vert back to their initial state, the receptor cells would 
not be able to sense light repeatedly. 
 Researchers from Professor Nico Bruns’ Macromo-
lecular Chemistry group, along with colleagues at the 
Swiss Federal Laboratories for Materials Science and 
Technology (Empa) in St. Gallen, adopted this gener-
al principle as their blueprint for developing artificial 
light-responsive catalytic nanoscale systems. 
 “We were intrigued by a novel class of pho-
toswitches called Donor-Acceptor-Stenhouse-Adducts 
(DASAs), that colleagues at the University of California, 
Santa Barbara, have developed,” explains Bruns. “They 
switch from a less polar resting state to a more polar 
isomer in presence of visible light, and return back to 
their resting state when the light is switched off.” 
 Bruns and his team integrated such DASA mol-
ecules into the membrane of polymer nanocapsules. 

On and off  
— Using light to control nanoreactors
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Kyle Rodriguez joined AMI’s Macromolecular Chemistry 
group in 2017 as a postdoctoral researcher. He earned his 
PhD at the University of New Hampshire in the United States 
earlier that year. His current research focuses on utilizing 
enzymes as catalysts for atom transfer radical polymerizations 
to generate materials in a more sustainable fashion.
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Swiss Youth in Science
 The NCCR Bio-Inspired Materials partici-
pated in the 2018 Chemistry and Mate-
rials Science Study Week organized by 
Schweizer Jugend Forscht (Swiss Youth 
in Science), a program that offers high 
school students from all over the coun-
try the opportunity to spend a week per-
forming a short research project in a lab 
at an academic institution or at a com-
pany. This year, fi ve NCCR groups from 
the Adolphe Merkle Institute and the 
University of Fribourg’s Department of 
Chemistry hosted students. The NCCR 
also coordinated the stay and activities 
of the participants in Fribourg, and or-
ganized the closing ceremony of the 
Study Week, bringing together all forty 
participants as well as their families and 
hosts took place at AMI.

Science Slam
The 2018 edition of the University of 
Fribourg’s Science Slam was once 
again an opportunity for AMI staff to 
shine. 

The competition winner was PhD student Preston Sutton (Soft 
Matter Physics) with his provocatively titled presentation “Let’s 
drink and drive!” which focused on batteries for autonomous 
vehicles. Meanwhile, his colleague Johannes Bergmann (Soft 
Matter Physics) fi nished third with his talk on bio-inspired re-
search. AMI group leader Dr. Ilja Gunkel presided the organizing 
committee for this year’s edition.   

Céline Calvino (Polymer Chemistry & Materials group) 
was the winner of one of the fi ve Swiss Nanotechnol-
ogy PhD Awards presented at the Swiss NanoConven-
tion 2018 in Zurich. She was recognized for her work 
on mechanochromic materials based on non-covalent 
interactions.
 Laura Neumann (Polymer Chemistry & Materials 
group) took home the Swiss Chemical Society Polycoll 
Best Oral Presentation Award at the 2018 SCS meet-
ing for her talk on the “Dynamics and Welding Behavior 
of Metallosupramolecular Polymer Films.” 
 Calvino and her colleague Omar Rifi ae Graham 
(Macromolecular Chemistry) were both awarded Swiss 
National Science Foundation postdoctoral mobility 
grants, allowing them to join research groups at the 
University of Chicago and Imperial College in London, 
respectively, in 2019. 
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Going Wild!
AMI was present at the Zurich 
Zoo’s Going Wild! weekend for 
the second time in September 
2018, along with researchers 
from Switzerland’s two federal 
institutes of technology, ETH 
and EPFL. 
As part of the “Science inspired by nature” exhibits 
on show, the Soft Matter Physics group displayed 
butterflies and beetles to help explain structural color, 

Bio-inspired conference
Over two days in June, 
AMI hosted the 24th An-
nual Meeting of the 
Swiss Society for Bioma-
terials and Regenerative 
Medicine.

research on amphiphilic self-assembly, drug delivery, 
as well as colloid and interface science.
 Dr. Alessandro Sepe (Soft Matter Physics) joined 
the Big Data Science Center of the Shanghai Syn-
chrotron Radiation Facility at the Zhangjiang National 
Laboratory, which is part of the Chinese Academy of 
Sciences, as a Visiting Professor in 2018. He was re-
cently appointed Full Professor and serves as director 
of the data science center.
 Dr. Marc Pauchard, AMI’s long-time Deputy Direc-
tor, joined Innosuisse, the Swiss Innovation Promotion 
Agency, as Head of the Knowledge Transfer & Inter-
national Collaborations Division. Pauchard had been 
active at the Institute since 2009. His role as Deputy 
Director was taken over by Prof. Ullrich Steiner, AMI’s 
Chair of Soft Matter Physics.

Career moves 
AMI staff continue to move up the career ladder. Post-
doctoral fellow Dr. Khay Fong (BioNanomaterials) was 
appointed to a Lecturer position at the University of 
Newcastle (Australia), where she is now conducting 

In addition to presentations on the tradi-
tional topics of biomaterials and regen-
erative medicine, bio-inspired materials 
were the special focus of the conference. 
This included a keynote speech from 
AMI Director Professor Christoph Wed-
er on Bio-inspired stimuli-responsive 
materials. Another highlight came when 
PhD student Manuela Estermann of the 
BioNanomaterials group was awarded 
the best poster prize for her work on 
“3-D bioprinting of a human omentum 
model: Mimicking the mesothelial cell 
layer and microenvironment in vivo”. 

while the Polymer Chemistry & Materials group was 
also present to demonstrate shape-changing polymers. 
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Summer research program

In 2018, AMI once again hosted 10 students from the National 
Center of Competence in Research (NCCR) Bio-Inspired Materials’ 
successful Undergraduate Research Internships program. The stu-
dents not only completed a research project, but also attended a spe-
cial series of seminars conducted by PhD students and postdoctoral 
researchers and took part in team-building events. The participants, 
who came from universities such as Durham University (United  
Kingdom), Case Western Reserve University and the University of 
Utah (United States), or the University of Technology Eindhoven 
(Netherlands), were also asked to prepare poster presentations 
describing their projects, which were presented during a special 
session at the NCCR Summer Party at AMI. Ava LaRocca of the 
Massachusetts Institute of Technology, who was hosted by the Soft 
Matter Physics group, won the award for the best poster prize in 2018.

Field trip
AMI Soft Matter  

Physics researchers  
Dr. Bodo Wilts and  

Dr. Esteban Bermudez 
travelled to Costa Rica 
to collect silver beetles 

(Plusiotis optima) for 
their work on structural 

color. 

Their research project seeks to develop a 
fundamental understanding of the color-
ation in these species, and also inspires 
the biomimetic development of artificial 
structures with novel optical properties. 

Master’s program
The first students to 
complete the two-year 
Specialized Master of 
Science in Chemistry 
and Physics of Soft 
Materials have gradua-
ted from the program.

Jake Hooton successfully defended 
his thesis on “Graphoepitaxial Direct-
ed Self-Assembly of a Gyroid-Forming 
Triblock Terpolymer in Thin Films” as a 
member of the Institute’s Soft Matter 
Physics group, while Phattadon (“Sa-
mat”) Yajan graduated after conducting 
research on “Incorporation of nanofillers 
to prevent water uptake in epoxy-based 
microstructures” in the BioNanomateri-
als group.

Thanks to a Seed Money Grant from the 
Swiss National Science Foundation, a 
cooperation partnership between the 
Institute and the Center for Material Sci-
ence and Engineering (CICIMA) at the 
University of Costa Rica was established. 
The goal of the partnership is to study 
new structural color effects in beetles 
found in Costa Rica’s cloud forests and 
to develop artificial optical structures in-
spired by the beetles by means of state-
of-the-art nano- and microfabrication 
techniques. Two internships were also 
offered to students from the University 
of Costa Rica to develop short projects 
at the Adolphe Merkle Institute.
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PIRE
The international collaboration 
PIRE: Bio-inspired Materials 
and Systems held its first annual 
meeting in June 2018 at Case 
Western Reserve University in 
Cleveland, Ohio (United States). 

Faculty members, staff members, and students from 
all of the Bio-inspired PIRE sites, including AMI staff 
members, attended and took part in discussions on 
updates to research, education and evaluation, as well 
as team-building activities. Researchers from AMI and 
four American universities are pursuing a novel part-
nership funded by the US and Swiss National Science 
Foundations to develop functional materials inspired 
by substances found in nature.  

PATROLS

The Adolphe Merkle Institute has joined an interna-
tional effort to address the need for safer and more 
effective testing of engineered nanomaterials (ENM), 
an area that is of crucial – and still growing – impor-
tance to billion-franc markets including cosmetics, 
electronics, medicine, and food. The project PATROLS 
(Physiologically Anchored Tools for Realistic nanOma-
teriaL hazard aSsessment) is financed by the Europe-
an Commission's Horizon 2020 initiative at a level of 
€12.7 million (CHF 14.8 million) and unites 24 part-
ners across Europe, the United States, and Asia with 
representatives from academia, industry, and govern-
ment. Over the course of three and a half years, the 
PATROLS scientists aim to establish a battery of inno-
vative, next-generation safety testing tools that more 
accurately predict adverse effects caused by long-
term ENM exposure in humans and the environment. 
AMI BioNanomaterials co-chair Professor Barbara 
Rothen-Rutishauser serves as the leader of the mod-
ule “Advanced in vitro pulmonary models for ENM as-
sessment.” 
  

Hemolytics

The Institute’s ongoing malaria diag-
nostics project, Hemolytics, has man-
aged to accrue funding from a variety 
of sources to cover salaries and devel-
opment costs, including an extension of 
the BRIDGE grant from Innosuisse and 

the Swiss National Science Foundation, 
and a grant from the Gebert Rüf Foun-
dation worth CHF 290,000. Initial field 
testing was carried out in Brazil with 
funding from a Seed Money Grant from 
the Swiss National Science Foundation, 
providing crucial feedback for the future 
development of the diagnostic tool. 
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Visits
AMI continues to  
host high-profile visits 
throughout the year.

In 2018, the City of Fribourg’s (execu-
tive) council, led by the mayor, Thierry 
Steiert, was given an overview of the In-
stitute’s activities by its Deputy Director 
Professor Ullrich Steiner, along with a 
guided tour of the facilities. 
 Staff from a federal agency, the 
State Secretariat for Education, Re-
search, and Innovation, also visited AMI 
as one of the highlights of a special ex-
cursion to Fribourg to learn more about 
the canton’s scientific prowess.

Winter school

Nearly 20 AMI staff members, including 
PhD students, postdoctoral research-
ers, and professors, attended the NCCR 
Bio-Inspired Materials/ITN PlaMatSu 
Winter School in St. Moritz organized 
in January 2018 by Macromolecular 
Chemistry Professor Nico Bruns. 
 Sessions included talks, seminars 
– many delivered by the students and 
postdocs – and workshops. Additional 
talks covered standardization in biomi-
metics and biomimetic idea generation 
in industry. The winter school served to 
create strong ties between NCCR and 
ITN members that will certainly result in 
future collaborations.

Special journal issues
2018 allowed AMI to leave its mark on 
scientific publishing, with its researchers 
editing two special issues of the leading 
journals Advanced Materials and Small.  

The Advanced Materials special issue, 
published in May, and edited by AMI 
Professor Nico Bruns and his Univer-
sity of Cambridge colleague Dr. Silvia 
Vignolini, presented bio-inspired mate-
rials across all length scales, including 
wood-based water purification systems, 
mussel protein inspired glues, fiber-rein-
forced composites that indicate damage 
by bleeding, pigments and coatings that 

mimic the structural colors of insects 
and plants, and architecture inspired by 
the moving parts of plants. Papers in-
cluded contributions from the groups 
of AMI Professors Alke Fink, Barbara 
Rothen-Rutishauser, Christoph Weder,  
Michael Mayer, and Ullrich Steiner.
 To mark the tenth anniversary of 
AMI’s creation, the Institute joined forc-
es with Small – an influential, high-im-
pact weekly peer-reviewed scientific 
journal covering nanotechnology – to 
produce a special issue showcasing re-
search currently being pursued by the 
Institute’s staff and alumni. Published 
in November, the edition comprised a 
range of topics that are illustrative of the 
Institute’s interdisciplinary approach. 
With 20 high-quality contributions on 
fields as diverse as self-assembling 
materials, innovative detection systems, 
data management and nanofibers, the 
issue also highlighted the scientific ac-
tivities of past and current staff.
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Finance & Organization

The Adolphe Merkle Institute’s overall expenditures 
in 2018 were CHF 10.4 million. 86% of this sum was 
spent on research, while an additional 2% was invest-
ed in research equipment. Around 3% of the budget 
supported valorization activities such as technology 
transfer, and communication & marketing, with another 
8% used for administration costs. 

Finance  
— Cost structure at AMI
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Overall expenses 2018 
CHF 10.4 million

Funding sources of research projects 2018
CHF 8.9 million

Funding sources of overall expenses 2018  

Third-party funding of research projects 2018
CHF 5.7 million

 Adolphe Merkle Foundation / 32%

 Third-Party / 57%

 University of Fribourg / 11%

 Adolphe Merkle Foundation / 35%

 Grants / 51%

 University of Fribourg, Canton Fribourg / 10%

 Industry / 4%

 SNSF / 62%

 EU / 17%

 Innosuisse / 8%

 Industry / 7%

 Other sources / 6%

 Research / 86%

 Administration / 8%

 Valorization / 3%

 Education / 1%

 Research equipment / 2%
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Institute Council

Members

Prof. Astrid Epiney (President)
Rector of the University of Fribourg, Professor at the 
Faculty of Law, University of Fribourg

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

Prof. Rolf Ingold
Vice-Rector for Research, University of Fribourg, 
Professor, Department of Informatics, University of 
Fribourg

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

Scientific Advisory Board

Members

Dr. Alan D. English (President)
Senior Research Fellow, DuPont Central Research and 
Development, USA

Foundation Board

Members 

Prof. Joseph Deiss (President)
Former member of the Swiss Government, former 
President of the General Assembly of the United  
Nations, Professor at the University of Fribourg

Isabelle Chassot
Head of the Federal Office of Culture, former State 
Minister in charge of Education, Culture and Sport  
of canton Fribourg, former President of the Swiss 
Conference of Cantonal Ministers of Education

Peter Huber
Administrator, Sublevo AG, Kloten, Switzerland 

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

Prof. Claude Regamey
Former chairman of the Department of Internal Med-
icine, Hôpital Cantonal Fribourg, former President 
of the Ethical Committee of the Swiss Academy of 
Sciences

André Broye (Managing Director) 

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 and support 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 along with the Asso-
ciate Director. They are responsible for ensuring that 
the strategy approved by the Institute Council is im-
plemented.

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.

Organization  
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Prof. Luisa De Cola
Institute of Supramolecular Science and Engineering 
(ISIS), University of Strasbourg, France

Prof. Giovanni Dietler
Head Laboratory of Physics of Living Matter, EPFL, 
Switzerland

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

Prof. Paula Hammond
David H. Koch Professor in Engineering, and  
Executive Officer, MIT, USA

Prof. em. Heinrich Hofmann
Former head of the Powder Technology Laboratory, 
EPFL, Switzerland

Dr. Alexander Moscho
Executive Vice President Chief Strategy Office, UCB

Prof. Dieter Richter
Head Institute of Solid State Research,  
Forschungszentrum Jülich, Germany

Prof. Marcus Textor 
Former Head of Biointerface Group at Department  
of Materials, ETH Zürich, Switzerland 

Prof. Ben Zhong Tang
Chair Professor of Chemistry, Hong Kong University 
of Science and Technology, China

Executive Board

Prof. Christoph Weder
Director and Chair of Polymer Chemistry & Materials

Dr. Marc Pauchard (until April 2018)
Deputy Director and Head of Knowledge and
Technology Transfer

Prof. Alke Fink
Co-Chair of BioNanomaterials

Prof. Michael Mayer
Chair of BioPhysics

Prof. Barbara Rothen-Rutishauser
Co-Chair of BioNanomaterials

Prof. Ullrich Steiner 
Deputy Director (since April 2018) and Chair of Soft 
Matter Physics

Prof. Nico Bruns (until September 2018)
SNSF Professor of Macromolecular Chemistry

Dr. Mohammed Benghezal (from July 2018)
Managing Director

Administration

Dr. Marc Pauchard (until April 2018)
Deputy Director and Head of Knowledge and
Technology Transfer

Dr. Mohammed Benghezal (from July 2018)
Managing Director

Scott Capper
Responsible for Communications & Marketing

Melissa Forney-Hostettler
Secretary

Carine Jungo
Secretary

Catherine Jungo
Responsible for Human Resources

Samuel Laubscher
Responsible for IT Support

Thierry Mettraux
Responsible for Finance & Controlling

Dr. Valeria Mozzetti (from June 2018)
Head of Knowledge and Technology Transfer,  
Grant Writing

Dr. Frédéric Pont (until May 2018)
Grant Writing
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PhDs & Alumni

PhDs  
 

Alumni  

Our new doctors

Christoph Bisig 
(BioNanomaterials) 
“Hazard identification of gasoline 
engine exhausts using a multi-cellular 
human lung model”

Federica Crippa 
(BioNanomaterials) 
“Magnetic nanoparticles and cell me-
chanics: towards magneto-responsive 
substrates for cells”

Michael Fischer 
(Soft Matter Physics) 
“Structured battery materials by poly-
mer self-assembly and sol-gel chem-
istry”

David Bossert 
(BioNanomaterials) 
“Nanotechnology in the service of 
wood protection”

Ana Milosevic 
(BioNanomaterials) 
“Fluorescently labeled gold #nanopar-
ticles – interactions with biomolecules, 
cells and intracellular fate”

Omar Rifiae Graham 
(Macromolecular Chemistry) 
“Cell inspired force and light respon-
sive polymersome nanoreactors and 
polymerisation based diagnostics”

Céline Calvino 
(Polymer Chemistry & Materials) 
“Mechanochromic materials based on 
non-covalent interactions” 

Karolina Godlewska (née Korzeb) 
(Soft Matter Physics) 
“Controlled self-assembly of gy-
roid-forming block copolymer tem-
plates for optical metamaterials”

Dominic Urban 
(BioNanomaterials) 
“Adapting Taylor-Aris Dispersion Analy-
sis to nanoparticle characterization and 
characterizing nanoparticles in com-
plex physiological environments”

Sebastian Ulrich 
(Macromolecular Chemistry) 
“Visible light-responsive amphiphilic 
polymer co-networks based on DASA 
photoswitches”

Dr. Christoph Bisig (BioNanomaterials)
Dr. David Bossert (BioNanomaterials) 
Prof. Dr. Nico Bruns (Macromolecular 
Chemistry)
Dr. Céline Calvino (Polymer Chemistry 
& Materials) 
Lucie Castens (Soft Matter Physics)
Dr. Federica Crippa (BioNanomaterials) 
Dr. Michael Fischer (Soft Matter Physics) 
Dr. Khay Fong (BioNanomaterials)
Dr. Barbara Fraygola (NCCR Bio-In-
spired Materials)
Bernadetta Gajewska (Macromolecular 
Chemistry)
Dr. Karolina Godlewska (Soft Matter  
Physics)
Dr. Barbara Gorodecki (PlaMatSu)
Micael Gouveia (Macromolecular 
Chemistry)
Dr. Xiao Hua (Soft Matter Physics)
Marc Karman (Polymer Chemistry  
& Materials)
Worarin Meesorn (Polymer Chemistry 
and Materials)
Dr. Ana Milosevic (BioNanomaterials) 
Dr. Thomas Moore (BioNanomaterials)
Dr. Peter Nirmalraj (BioPhysics)
Dr. Marc Pauchard (Operations) 

Dr. Carlo Perotto (Polymer Chemistry  
& Materials)
Dr. Frédéric Pont (Operations)
Dr. Anselmo del Prado Abellán  
(Polymer Chemistry & Materials)
Dr. Omar Rifiae Graham (Macromolecu-
lar Chemistry) 
Dr. Tom Schroeder (BioPhysics)
Isabelle Segarini (NCCR Bio-Inspired 
Materials)
Dr. Alessandro Sepe (Soft Matter 
Physics)
Dr. Anuja Shirole (Polymer Chemistry  
& Materials)
Dr. Sebastian Ulrich (Macromolecular 
Chemistry) 
Dr. Dominic Urban (BioNanomaterials) 
Sara Velasquez (Macromolecular 
Chemistry)
Dr. Lennart de Vreede (BioPhysics)
Dr. Justin Zoppe (Polymer Chemistry  
& Materials)

People who left AMI in 2018
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