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For the first time this year, all mandatory courses of our 
BME master’s program were taught in English: this rep-
resents the ultimate stage towards internationality and I 
would like to acknowledge the Director of the Institute 
of Anatomy, Prof. Valentin Djonov, and the Dean of the 
Medical Faculty, Prof. Peter Eggli, who supported this pro-
cess throughout the past years.

Internationality becomes an important hallmark of our 
curriculum and may well attract further students from 
other regions of the world. In this spirit, our program or-
ganized a trip to MEDICA, the world forum for medicine 
in Düsseldorf to give an opportunity to our students to 
discover the latest trends of the medical industry and net-
work across borders.

In a more regional context, the Biomedical Engineering 
Day 2015 held again all its promises with almost 300 par-
ticipants, 10 companies and 3 research institutes reunited 
around a live cataract surgery, a keynote lecture, several 
company presentations and numerous awards. I would 
like to take the opportunity to thank here our faithful 
partners who supported us over the years as well as Mrs 
Julia Spyra for her efficient and friendly coordination of 
this rather unique event.
In the coming years, our Medical Faculty will face some 
major challenges with the expectations of 100 additional 

medical students and the potential emergence of a Center 
for Translational Medicine and Entrepreneurship (SITEM) 
with planned chairs in additive manufacturing in medi-
cine as well as in translational medicine. These initiatives 
will make the environment of our master’s program even 
more attractive.

Finally, I would like to express my appreciation to the 
teachers of the program, who deliver week after week 
the core of our added value, knowledge, skills and enthu-
siasm in biomedical engineering. I wish also to emphasize 
the essential contribution of the study coordination, Mrs 
Ulla Jakob and Alexandra Neuenschwander in maintain-
ing a high level of service to both students and lecturers.
I am very glad to present our achievements in this report 
and hope you will enjoy it.

Philippe Zysset
Program Director
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The Curriculum
Since the start of the Master’s Program Biomedical 
Engineering in March 2006, the constant effort to im-
prove the quality of our curriculum has resulted in sub-
stantial changes of the course structure over the past 
years. The first curriculum consisted of a number of in-
dividual courses that were either mandatory or elective, 
but their coherence with regards to contents was in most 
cases not expressed by a defined structure. However, two 
major modules (formerly called “focus areas”) already 
existed.

As of Fall Semester 2009, all courses were grouped in a 
strictly modular way in order to enhance the clarity and 
reduce the complexity of the curricular structure. A main 
idea was to guide the students through their studies in a 
better way by adding an elective part to the major mod-
ules, which formerly had consisted exclusively of manda-
tory courses. Besides, the curriculum was expanded by a 
number of new specialized courses as well as an addition-
al major module called “Image-Guided Therapy”.

Adaptations in the legal framework of the master’s pro-
gram are now offering more flexibility in the design of 
courses and modules, thus providing the basis for a sec-
ond fundamental restructuration of the curriculum as of 
Fall Semester 2013. In particular, a new module called 
“Complementary Skills” is replacing the former module 
“Unrestricted Electives”. In addition, the list of mandatory 
courses in both basic and major modules was revised. 

Duration of Studies and Part-Time Professional 
Occupation
The full-time study program takes 4 semesters, which 
corresponds to 120 ECTS points, one ECTS point being 
defined as 25-30 hours of student workload. It can be 
extended to a maximum of 6 semesters. When a student 
decides to complete the studies in parallel to a part-time 
professional occupation, further extension is possible on 
request. To support regular part-time work, mandatory 
courses take place (with rare exceptions) on only 3 days 
per week.

Basic Modules
The basic modules provide the students with the neces-
sary background to be able to fully understand the high-
ly complex subject matter in the specialized courses. All 
students with an engineering background (for all other 
students, individual study plans are set up which may con-
tain certain variations) have to complete all courses in the 
Basic Modules Human Medicine, Applied Mathematics, 
and Biomedical Engineering. In the first semester, all 
courses belong to this group, whereas in the second and 
third semester, the courses from the basic modules make 
up for approximately 30%.

Major Modules
The choice of one of three major modules Biomechanical 
Systems, Electronic Implants, or Image-Guided Therapy 
after the first semester constitutes the first opportunity for 
specialization. The former major module “Musculoskeletal 
System” has been adapted and renamed “Biomechanical 
Systems”.

Approximately one third of the major modules consist of 
mandatory courses. In the elective part of the major mod-
ule, the student is allowed to select every course from 
the list of courses in the master’s program, giving rise to 
a high degree of diversity and flexibility and allowing for 
numerous course combinations. However, this freedom 
makes it somewhat difficult for the student to make rea-
sonable choices regarding professional prospects.

This is why the responsible lecturers developed a recom-
mended study plan to guide the students through the 
course selection process and to avoid organizational prob-
lems such as overlapping courses. If a student follows the 
recommended path, he or she can be sure to establish a 
sound professional profile.

Module “Complementary Skills”
Apart from the rapid development of technology itself, 
today’s biomedical engineers are increasingly challenged 
by complementary issues like ethical aspects, project plan-
ning, quality assurance and product safety, legal regula-
tions and intellectual property rights, as well as marketing 
aspects. Language competence in English is of paramount 
importance both in an industrial and academic environ-
ment. This situation has been accounted for by the intro-
duction of a new module called “Complementary Skills” 
where students are required to complete two mandato-
ry courses (Innovation Management; Regulatory Affairs 
and Patents) as well as 2 ECTS from the electives cours-
es (Ethics in Biomedical Engineering; Scientific Writing 
in Biomedical Engineering; Introduction to Epidemiology 
and Health Technology Assessment). If a student selects 
more than 2 ECTS from the elective part, the additional 
points can be credited in the student’s major module.

Master’s Thesis
The last semester is dedicated to a master’s thesis project 
on an individually suited topic in an academic research 
group at the University of Bern or the Bern University of 
Applied Sciences or, for particular cases, in an industrial 
research and development environment. As a rule, all 90 
ECTS points from the course program have to be comple-
ted, thus ensuring that the student is able to fully con-
centrate on the challenges imposed by exciting research 
activities. The master’s thesis includes the thesis paper, a 
thesis presentation and defense as well as a one-page ab-
stract for publication in the Annual Report of the master’s 
program.

Structure of Courses in the Master's Program
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List of Courses
• Applied Biomaterials 
• Basics of Applied Molecular Biology
•  Basics in Physiology for Biomedical Engineering
• Biological Principles of Human Medicine
• Biomaterials
• Biomedical Sensors
• Biomedical Acoustics
• Biomedical Instrumentation
• Biomedical Laser Applications
• Biomedical Signal Processing and Analysis
• BioMicrofluidics
• C++ Programming I
• C++ Programming II
• Cardiovascular Technology
• Clinical Applications of Image-Guided Therapy
• Computer Assisted Surgery
• Computer Graphics
• Computer Vision
• Continuum Mechanics
• Cutting Edge Microscopy
• Design of Biomechanical Systems
• Engineering Mechanics
• Ethics in Biomedical Engineering
• Finite Element Analysis I
• Finite Element Analysis II
• Fluid Mechanics
• Functional Anatomy of the Locomotor Apparatus
• Image-Guided Therapy Lab
• Innovation Management
• Intelligent Implants and Surgical Instruments

• Introduction to Clinical Epidemiology and Health  
    Technology Assessment
• Introduction to Digital Logic
• Introduction to Medical Statistics
• Introduction to Signal and Image Processing 
• Introductory Anatomy and Histology for Biomedical 
    Engineers
• Low Power Microelectronics
• Machine Learning
• Measurement Technologies in Biomechanics
• Medical Image Analysis
• Medical Image Analysis Lab
• Medical Robotics 
• Microsystems Engineering
• Modeling and Simulation
• Molecular and Cellular Biology Practical
• Numerical Methods
• Ophthalmic Technologies
• Osteology
• Principles of Medical Imaging
• Programming of Microcontrollers
• Regenerative Dentistry for Biomedical Engineering
• Regulatory Affairs and Patents
• Rehabilitation Technology
• Scientific Writing in Biomedical Engineering
• Technology and Diabetes Management
• Tissue Biomechanics
• Tissue Biomechanics Lab
• Tissue Engineering
• Tissue Engineering - Practical Course
• Wireless Communication for Medical Devices

Basic Modules (36 ECTS)

Master’s Thesis (30 ECTS)

Mandatory Courses (6 ECTS)

“Basics in Human Medicine”
(9 ECTS)

“Applied Mathematics”
(8 ECTS)

“Biomedical Engineering”
(19 ECTS)

Major Module
“Biomechanical Systems”

 (46 ECTS)

Mandatory Courses (16 ECTS)

Elective Courses (30 ECTS)

Major Module
“Electronic Implants”

 (46 ECTS)

Mandatory Courses (16 ECTS)

Elective Courses (30 ECTS)

Major Module
“Image-Guided Therapy”

 (46 ECTS)

Mandatory Courses (16 ECTS)

Elective Courses (30 ECTS)

Module “Complementary Skills” (8 ECTS)

Elective Courses (2 ECTS)
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Major Modules

Biomechanical Systems

Prof. Dr. Philippe Zysset

The cardiovascular and musculoskeletal systems are the 
transport and structural bases for our physical activities 
and their health have a profound influence on our quality 
of life. Cardiovascular diseases, musculoskeletal injuries 
and pathologies are the most costly ailments facing our 
health care systems, both in terms of direct medical costs 
and compensation payments related to loss-of-work.
 
In this module, students will gain a comprehensive under-
standing of the multi-scale organisation of the cardiovas-
cular and musculoskeletal systems, combining knowledge 
from the cell, tissue, organ to the body level. They will 
learn how to apply engineering, biological and medical 
theory and methods to resolve complex problems in bi-
omechanics and mechano-biology. Students will learn 
to draw connections between tissue morphology and 
mechanical response, and vice versa. Students will also 
gain the required expertise to apply their knowledge in 
relevant, practice-oriented problem solving in the fields of 
cardiology, vessel surgery, orthopaedics, dentistry, rehabil-
itation and sports sciences.

The mandatory courses in this module provide the stu-
dent with fundamental knowledge of fluid and solid 
mechanics, tissue engineering, tissue biomechanics and 
finite element analysis. This provides an overview of the 
functional adaptation of the cardiovascular or musculo-
skeletal system to the demands of daily living, and the 
necessary conditions for its repair and regeneration. This 
major module requires a prior knowledge of mechanics, 
numerical methods and related engineering sciences, as 
many of the mandatory and elective courses build upon 

these foundations. Elective courses allow the students to 
extend their competence in a chosen direction, gaining 
knowledge in analytical methodologies, medical device 
design, minimally invasive surgery or rehabilitation.

Knowledge gained during the coursework highlights the 
multidisciplinary nature of this study focus area, encom-
passing the cell to body, the idea to application and the 
lab bench top to the hospital bedside. This knowledge 
is applied during the final thesis project, a project often 
with a link to a final diagnostic or therapeutic applica-
tion. Examples of recent master thesis projects include the 
design of a portal to regulate venous flow during liver 
surgery, the intra-operative prediction of dental implant 
stability or the investigation of the potential of specific 
biomolecules for cartilage repair.

Career prospects are numerous. Many students proceed 
to further post-graduate education and research, pursu-
ing doctoral research in the fields of biomechanics, tissue 
engineering or development of biomaterials. Most of the 
major companies in the fields of cardiovascular engineer-
ing, orthopaedics, dentistry, rehabilitation engineering 
and pharmaceuticals are strongly represented within the 
Swiss Medical Technology industry and, despite the strong 
Swiss franc, have an ongoing demand for graduates of 
this major module.  At the interface between biomedical 
engineering and clinical applications, graduates may also 
pursue careers related to the evaluation and validation of 
contemporary health technology, a cornerstone for future 
policies on the adoption of these new methods in the 
highly competitive health care domain.

Finite element models of a proximal femur (left) and a vertebral body (right) with the applied boundary conditions for pre-
diction of fracture risk. BV/TV is the bone volume fraction.
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Electronic Implants

Electronic implants are devices like cardiac pacemakers 
and cochlear implants. Due to miniaturization and other 
developments, many new applications become feasible 
and this exciting area is growing rapidly. For example, 
cochlear implants provide already approximately more 
than 320’000 people worldwide a sense of sound. These 
people were previously profoundly deaf or severely hard 
of hearing. Recently, researchers demonstrated that elec-
tronic retinal implants allow the blind to read large words. 

There are many more applications for electronic implants 
beyond treating heart problems, hearing loss or blindness. 
For example, there are electronic implants that treat obe-
sity, depression, incontinence, hydrocephalus, pain, para-
plegia, and joint diseases.

In this module, students will learn about the basics of elec-
tronic implants. This includes: signal processing and analy-
sis, low-power microelectronics, wireless communications, 

and MEMS technology. Application-oriented elective 
courses are also taught, e.g., diabetes management, bio-
medical acoustics, and biomedical sensors.
Since the development and manufacturing of electron-
ic implants is highly complex and since it involves many 
different disciplines, it is not the goal of this major that 
students are able to develop an electronic implant on their 
own but rather to be able to work successfully in a project 
team that develops electronic implants.
Students may already apply their knowledge as a part- 
time assistant in a laboratory and/or during their master’s 
projects. After finishing the degree program, a wide varie-
ty of career paths are available, ranging from research and 
development to project and product management. Many 
companies in Switzerland work in this field and “tradi-
tional” implants manufacturers have recently become in-
terested in electronic implants, e.g., to measure forces in 
knee implants.

Prof. Dr. Volker M. Koch

The figure shows the technological development and miniaturization of artificial cardiac pacemakers.
Left: a fixed-rate pacemaker from the 60s; Center: a typical pacemaker used today with the ability to pace adaptively on-de-
mand and to treat atrioventricular blocks; Right: a novel leadless pacemaker, which is able to stimulate on-demand. However, 
usage is restricted to single-chamber ventricular pacing. Photo: Martin Grambone.

Major Modules
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Image-Guided Therapy

Prof. Dr. Stefan Weber

Image-Guided Therapy refers to the concept of guiding 
medical procedures and interventions through perceiving 
and viewing of medical image data, possibly extended by 
using stereotactic tracking systems. Medical imaging typ-
ically relates to a great variety of modalities ranging from 
2D fluoroscopy and ultrasound to 3D computed tomog-
raphy and magnet-resonance imaging, possibly extended 
to complex 4D time series and enhanced with functional 
information (PET, SPECT). Guidance is realized by various 
means of determination of the spatial instrument-to-pa-
tient relationship and by suitable visualizations. Image 
guidance is very often accompanied by other surgical 
technologies such as surgical robotics, sensor enhanced 
instrument systems as well as information and communi-
cation technology.

Students of the IGT module will be introduced to the 
fundamentals of the above-mentioned clinical and tech-
nical aspects of image-guided therapy. They will receive 
an overview of currently applied clinical standards as well 

as an overview of latest advancements in research (check 
out the recently introduced course on Clinical applications 
of IGT as well as the IGT Lab). Successful students will be 
able to develop novel clinic-technological applications for 
complex medical procedures as well as improve existing 
approaches to IGT. This will enable further careers both in 
the industrial and academic sector. 

Mandatory courses of this module are concerned with the 
fundamentals of Signal and Image Processing and Medical 
Image Analysis. Furthermore, fundamental aspects of 
stereotactic image guidance, tracking, patient-to-image 
registration and basic clinical applications are taught in 
the course Computer-Assisted Surgery. Recent trends 
and fundamental aspects in surgical robot technology, 
minimally invasive procedures and its applications with-
in IGT are introduced in the course “Medical Robotics”. 
Additional elective courses extend students competencies 
in related areas such as computer graphics, pattern recog-
nition, machine learning, and regulatory affairs.

Image-guidance in clinical use for ablation of liver tumors (Photo © ARTORG Center Bern and Inselspital Bern).
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New Courses

Introduction to Medical Statistics

In a broad sense, statistics involves collecting, summaris-
ing, presenting, analysing and interpreting data. It allows 
the researcher to make inference about a population of 
interest whilst accounting for sources of variation (uncer-
tainty). Statistics plays a key role in every medical study 
from the very beginning (study plan) to the very end (in-
terpretation). As such, it is a prime example of an inter-
disciplinary science and offers a communication bridge 
between clinicians and engineers.

For a biomedical engineer faced with statistics, common 
sense is of greater importance than a strong mathematical 
background. Most importantly, he should always critically 
appraise statistical analyses he is confronted with.

In this module, the students will learn the basic concepts 
of medical statistics relevant for biomedical engineers. 
The goal is to equip the students with the necessary skills 
and know-how for their future career. Namely, a biomed-
ical engineer should be able to actively join the planning 
phase of a scientific study and perform simple statistical 

analyses using appropriate software, such as R. Further, 
he should have an understanding of the most common 
statistical methods in the scientific literature. By the end 
of the course, the student will be capable to read more 
advanced texts on statistics and correctly interpret statisti-
cal analyses used in the biomedical engineering field.

During the course, the focus is set on the context in which 
statistical methods are required and the related principles 
involved. These will be illustrated using examples from the 
medical literature and hands-on computer exercises. The 
emphasis is on the application of statistics, the assump-
tions underlying inferential methods and the errors often 
committed in using statistical analysis.

Prof. Dr. Jasmin Wandel

Example of survival analysis.

Principle of statistical analysis.
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Measurement Technologies in Biomechanical Engineering

Acquisition of geometrical and biomechanical data of 
the human body is an indispensable task to improve our 
understanding of musculoskeletal disorders and help de-
sign improved prevention, diagnostic, therapeutic and 
rehabilitation strategies. These data cover multiple scales 
from air/blood flow in alveoli/capillaries, through mechan-
ical properties of tissues up to gait analysis and involve a 
broad range of sensors and technologies.

The long standing collaboration with the BME Master 
Program and the complementary technological com-
petences of the University of Applied Sciences in Zürich 
(ZHAW) motivated the introduction of this new course in 
measurement technologies in biomechanical engineering.

This course exposes the biomedical background, the un-
derlying physical principles and the applications of con-
temporary technologies used to measure displacements, 
forces, temperatures or electromagnetic activation signals 
in living or artificial biomechanical systems. 

The lecture series starts with a presentation of the sensors 
and actuators available to measure, respectively control 
displacements, strains, forces or pressures. The applica-
tion of sensors and actuators is then discussed in the field 
of robot assisted neuro rehabilitation. Mechanical testing 
of implants and organs in vitro is exposed with the re-
quirements for their accreditation. Experimental set-ups 

to assess joint loads and/or moments in the shoulder and 
the spine are then explained. A multi-axial spinal testing 
machine using a motion capture system to assess interver-
tebral kinematics is demonstrated. At smaller dimensions, 
examples of dental implant tests are reviewed. Mechanical 
testing of tissues in vitro follows with applications to bone 
at the micro-scale. The ongoing improvement of biomedi-
cal imaging allows for extraction of organ geometries and 
material properties of tissues in order to generate linear or 
non-linear finite element models of the musculoskeletal 
system with increasing accuracy. Prototypes for in vivo and 
intraoperative biomechanical measurements of the hu-
man spine are shown in the frame of clinical applications. 
Motion capture with multiple video cameras and simulta-
neous measurement of floor reaction forces demonstrate 
the potential of a gait lab. The alternative motion capture 
approach of fluoroscopy is introduced with its advantages 
and limitations. The major breakthrough of instrument-
ed joint prostheses is outlined with a focus on the total 
knee. An introduction to musculoskeletal modelling from 
the side of inverse dynamics is then given without leaving 
out the important notion of validation. Finally, the recent 
technology of thermal imaging is presented. 

The main learning outcomes are
• Understand and describe the physical principles under-
lying the presented measurement technologies in biome-
chanical engineering
• Know the key characteristics of the presented tech-
nologies and in particular their limitations and potential 
synergies
• Interpret and process correctly the retrieved data and 
evaluate the contribution of these technologies to biome-
chanical engineering and their potential in future health 
care

Experimental set-up reproducing muscle forces to 
investigate the biomechanical behaviour of the human 
lumbar spine.

Motion capture during stair descent to detect dynamic 
dysfunctions of the foot related to flattening of the arch 
(pes planovalgus).

Dr. Daniel Baumgartner, Prof. Dr. Heiner Baur, Dr. Mathias Bonmarin, Prof. Dr. Philippe Büchler, Prof. Dr. Bernd Heinlein, Dr. Lukas Licht-
ensteiger, Dr. Ghislain Maquer, Dr. Yves Pauchard, Marc Stadelmann, Benjamin Voumard, Prof. Dr. Philippe Zysset.
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Molecular and Cellular Biology Practical

Molecular cloning is an important part of what is known 
as biotechnology. Many techniques are used to manipu-
late DNA. They can result in the medical applications like 
the recombinant insulin production or project us in what 
could be the world of tomorrow with the possibility of en-
gineering tissue or even whole organisms to repair dam-
aged genome. Biomedical engineering also comprises 
DNA alteration for building new tools like models of dis-
ease that are required for accelerating pre-clinical science.

In this practical course, the aim is to initiate students to 
the basic techniques used in molecular and cellular biol-
ogy labs. The course consists in two days of theoretical 
courses presenting the background required to get in-
depth understanding of the practical part. This theoretical 
study is then followed by five days in a molecular biology 
lab. There, the students perform a plasmid cloning and its 
transformation into a bacteria, an extraction of genomic 
DNA to perform a PCR and finally a Western blot.

Plasmid cloning is the most widely used technique to en-
gineer DNA sequences prior to re-expression into human 
cells. Here students are familiarized with the enzymes 
used to cut and paste DNA sequences in order to gen-
erate modified genes. This is crucial to isolate and clone 
new genes, but also to express them in a different host 
cell system. This exogenous expression can then result in 
further studies in terms of function or structure of the 
protein.

Polymerase chain reaction (or PCR) has become the most 
commonly used technique in biology. The application 
based on the PCR principle are numerous. Whether it is 
the early detection of a mutation, the sequencing of a 
gene (or even a whole genome of an person), determina-
tion of the relationship of two species (phylogeny) PCR-
based techniques are bringing fast and robust answers. 
Students are also taught major techniques of DNA isola-
tion that are required for obtaining good results with PCR. 
These techniques are used in a practical to perform the 
genotyping of several animal samples.

The main effectors in cells are the proteins. All cellular 
functions are regulated by protein expression or short term 
modifications of these proteins. Therefore, it is necessary 
to be able to witness either protein expression or these 
modifications (phosphorylation, cleavage or degradation). 
To investigate protein status, we perform Western blots. 
This technique based on the separation of proteins on a 
gel based on their electro motility and then transfer on a 
membrane allows the detection of very small amounts of 
proteins using antibodies. The students here perform a 
Western blot using proteins extracted from human cell 
lines treated with drugs to assay the effects of the drugs 
on cellular pathways.

Prof. Dr. Roch-Philippe Charles

Prototypic genetic engineering.

Dual color western blot detection for P-S6.

New Courses
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Evaluation of Courses in the Academic Year 2014/2015

Like in the previous years, a centralized evaluation was 
performed in the Master’s program in Fall Semester 2014 
and Spring Semester 2015 according to the guidelines of 
the University of Bern. Both semesters were considered 
which led to 43 course evaluations involving more than 
1000 forms in total. The results regarding all forms (see 
below) reveal that the students are very satisfied with the 
course program and that the courses are interesting and 
demanding at the same time.

 1: very poor 2: poor 3: good 4: excellent

 1: far too narrow/narrow   3: just right 5: far too high/wide

Professor Koch teaching at the venerable Alter Hörsaal at 
the Institute of Anatomy. Photo: Adrian Moser.
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Faculty

Ahmad Dr., Sufian S.
Albrecht Prof. Dr., Christiane
Baier Prof. Dr., Norman Urs
Baumann Dr., Tommy
Baumgartner Dr., Daniel
Baur Prof. Dr., Heiner
Bohlius PD Dr., Julia
Bohner Dr., Marc
Bonmarin Dr., Mathias
Bosshardt Prof. Dr., Dieter
Büchler Prof. Dr., Philippe 
Burger PD Dr., Jürgen 
Cattin Prof. Dr., Philippe 
Caversaccio Prof. Dr., Marco-Domenico
Cazzoli Dr., Dario
Chappuis Dr., Vivianne
Charles Prof. Dr., Roch-Philippe
Cianfoni Dr., Alessandro
da Costa Dr., Bruno
de Haller Dr., Emmanuel
Debrunner Prof., Daniel 
Diehm Prof. Dr., Nicolas Alexander
Diem Prof. Dr., Peter 
Döbelin Dr., Nicola
Dommann Dr., Alex
Dutoit Prof. Dr., Bertrand
Egger Prof. Dr., Marcel 
Eglin Dr., David
Erlanger Dr., Tobias
Eschbach Dr., Lukas
Favaro Prof. Dr., Paolo
Fichtner Dr., Jens 
Fix PD Dr., Michael
Flury Dr., Simon
Frenz Prof. Dr., Martin 
Fudalej PD Dr., Pjotr
Gantenbein Prof. Dr., Benjamin 
Gerber Dr., Nicolas
Gerber Dr., Kate
Gicquel Dr., Pierre-Yves
Giraud PD Dr., Marie-Noëlle
Götte Prof. Dr., Josef 
Gruber Prof. Dr., Reinhard
Guenat Prof. Dr., Olivier
Häberlin Dr., Andreas 
Haschtmann Dr., Daniel
Heinlein Prof. Dr., Bernd
Heuberger Dr., Roman
Hofer Dr., Ulrich 
Hofstetter Prof. Dr., Wilhelm 
Hunt Prof. Dr., Kenneth James
Imwinkelried Dr., Thomas
Jacomet Prof. Dr., Marcel 
Jensen Prof. Dr., Björn
Joda Dr., Tim
Justiz Prof. Dr., Jörn
Katsoulis PD Dr., Joannis
Keppner Prof. Dr., Herbert 
Kluter Prof Dr., Theo
Koch Prof. Dr., Volker M.
Kompis Prof. Dr., Martin 
Kopp, Doris

Kowal PD Dr., Jens H.
Kucera Prof. Dr., Jan
Kucera Prof., Martin 
Laederach Prof. Dr., Kurt
Lechmann, Beat 
Lerf Dr., Reto
Lichtensteiger Dr., Lukas
Lu Dr., Huanxiang
Luginbühl Dr., Reto
Lurman Dr., Glenn
Mack Dr., Alexander 
Maguy Dr., Ange
Maquer Dr., Ghislain
Meier Prof., Christoph
Milligan Dr., Simon
Minder, Beatrice
Moser Dr., Walter 
Mougiakakou PD Dr., Stavroula 
Nef Prof. Dr., Tobias
Nesic PD Dr., Dobrila 
Nevian Prof. Dr., Thomas
Niederhauser Dr., Thomas
Niggli Prof. Dr., Ernst
Nolte Prof. Dr., Lutz 
Nydegger, Michael
Nyffeler PD Dr., Richard
Obrist Prof. Dr., Dominik
Pauchard Dr., Yves 
Peterhans Dr., Matthias
Pilgrim Prof. Dr., Thomas
Porz Dr., Rouven
Räber PD Dr. Lorenz
Ramseier Dr., Christoph Andreas
Reyes Prof. Dr., Mauricio 
Roggo PD Dr., Antoine
Rothen-Rutishauser Prof. Dr., Barbara
Saads Carvalho Dr., Thiago
Sague Dr., Jorge
Schäfer PD Dr., Birgit
Schenk, Samuel
Schumann Dr., Steffen
Schwarzenbach Prof., Heinrich
Schwenkglenks PD Dr., Matthias
Senn Prof. Dr., Walter Martin
Seyed Hosseini Dr., Hadi
Stadelmann, Marc
Stahel Prof. Dr., Andreas 
Stoyanov Dr., Jivko 
Streit Prof. Dr., Jürg 
Sznitman Dr., Raphael
Täschler, Dominik
Tekari Dr., Adel
Tschanz Dr., Stefan Andreas 
Vogt PD Dr.,, Jürgen 
Von Garnier, Prof. Dr. Christophe
Wandel Prof. Dr., Jasmin
Weber Prof. Dr., Stefan
Weber Dr., André 
Zheng Prof. Dr., Guoyan
Zwicker Prof. Dr., Matthias
Zysset Prof. Dr., Philippe
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Statistics

BME Alumni: Career Directions

Number of New Students and Graduates per Year

Profession after Graduation

Profession 5 Years after Graduation
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Biomedical Engineering Day 2015

The industry, medical doctors, and engineers met 
for the Biomedical Engineering Day at the Inselspi-
tal in Bern with great success.

On May 29, 2015, the seventh Biomedical Engineering 
Day took at the Inselspital in Bern. The event was organ-
ized by the Master in Biomedical Engineering program of 
the University of Bern.

The event is an efficient platform in Switzerland for net-
working of Master and PhD graduates and Swiss and 
international medical technology companies. This year’s 
companies introduced themselves through oral presenta-
tions and gave insight into their commercial activities and 
their company philosophies as well as showed their de-
mands on junior employees. Students thus had the op-
portunity to get to know potential future employers and 
contact them directly. This was made possible between 
the sessions in personal conversations and at the exhib-
itors’ booths.

The BME Day offered great opportunities for the Bernese 
biomedical researchers, too. The ARTORG Center for 
Biomedical Engineering Research and the Institute for 
Surgical Technologies and Biomechanics as well as the 
Bern University of Applied Sciences, a partner within 
the Master’s program, used the possibility of presenting 
current research projects to more than 250 participants. 
Interestingly, Master and PhD students play an important 
role in many of these projects. Thereby, this event was a 

demonstration of scientific achievements, too.

Besides company representatives, scientists, researchers, 
and young academics, many medical doctors participated 
in this year’s event as they had the chance for intensive 
communication with the biomedical engineers.

One highlight of the day was the successful live eye sur-
gery by Beatrice Früh, Department of Ophthalmology, 
Inselspital Bern. In the auditorium, Martin Zinkernagel from 
the respective department gave illustrative explanations.

Participants in the auditorium.
Photo: Tom de Bruyne

Networking time during the breaks.
Photo: Carlos Ciller

Ping Lu, PhD student at the ISTB, and Aarati Chacko, BME 
Master student, discuss a poster.
Photo: Tom de Bruyne

Flurin Feuerstein shows his master thesis project to Vanessa 
Vallejo, PhD student at the ARTORG Center.
Photo: Tom de Bruyne
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At the end of the day, four awards for excellent academic 
achievements in the field of Biomedical Engineering at the 
University of Bern were presented.

Yves Mermoud received the SICAS Award 2015 for the 
best Master thesis for his work “On-Chip Impedance 
Analysis to Monitor Epithelial Barrier Integrity”.

The SICAS Award 2015 for the best PhD thesis was given 
to Johann Jakob Schwiedrzik for his work “Experimental, 
theoretical and numerical investigation of the nonlinear 
micro- mechanical properties of bone”.

The BME Club Poster Award 2015 was given to Tom 
Williamson and his team. His poster “High accuracy sur-
face matching and navigation on the lateral skull base” 
convinced the jury.

Manuel Jonas Bracher and Andreas Dünki shared the BME 
Club Award 2015 for the best Master Thesis Abstract for 
their works “Wireless Functional Electrical Stimulation” 
and “Experimental Validation of an HR-pQCT-based 
Homogenized Finite Element Analysis of Human Distal 
Radius Sections”.

Yves Mermoud receives the SICAS Award for the best 
Master Thesis from Ruth Steinmann (SICAS Foundation) 
and Mauricio Reyes (ISTB, University of Bern). 
Photo: Carlos Ciller

Christoph Rathgeb collecs the BME Club Poster Award for 
the team of Tom Williamson.
Photo: Carlos Ciller

Ruth Steinmann (SICAS Foundation) and Mauricio Reyes 
(ISTB, University of Bern) hand Johann Jakob Schwiedrzik 
the SICAS Award for the best PhD Thesis.
Photo: Carlos Ciller

Prabitha Urwyler and Andreas Stahel congratulate Manuel 
Bracher and Andreas Dünki on the BME Club Abstract 
Award. 
Photo: Carlos Ciller

We thank our sponsors and exhibitors

• Biotronik AG 
• BME Club 
• Haag-Streit AG 
• Icotec AG 
• Johnson & Johnson AG 
• Maxon Motor AG 
• Medtronic (Schweiz) AG
• RMS Foundation
• Scanco Medical AG
• SICAS Swiss Institute for Computer Assisted Surgery
• Stryker Trauma AG
• Symbios Orthopédie SA
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The Biomedical Engineering Club

The BME Club and Its Mission
The BME Club is an alumni club with the mission to pro-
vide and promote networking among its interdisciplinary 
members. We are a constantly growing group of biomed-
ical engineers, scientists, past and present students and 
medical technology corporates eager to bring together 
the principles of engineering, biology, and clinical med-
icine. BME club accomplishes these goals by hosting 
events such as information sessions on the latest cut-
ting-edge research in different fields of biomedical engi-
neering, attendance of international conferences and or-
ganizing visits of various industrial plants and laboratories. 
BME club is recognized as an official alumni association of 
the University of Bern under the umbrella organization – 
Alumni UniBe. A dedicated executive committee follows 
the principles of our constitution.

We are an enthusiastic and versatile group with diverse 
activities:
• bi-monthly “Stammtisch” in a local restaurant as an 
amiable platform to exchange, discuss, brainstorm or sim-
ply chat
• visits to Swiss medical and engineering companies
• organization of the annual MEDICA trip
• information on career opportunities (including job 
offers)
• organization of the annual welcome event for new stu-
dents of the BME Master program
• organization of an annual alumni gathering
• sponsorship of the poster and abstract awards at the 
annual BME day

• sponsorship of Travel award
• publish annual BME club Newsletter
• provide access to the Medical Cluster events
• offer joint membership with SSBE (Swiss Society for 
Biomedical Engineering)

In short, the BME club represents a unique platform for 
professional, lifelong communication and networking.
For further details look up our website at http://www.
bmeclub.ch.

How to Join
Becoming a member is easy! Simply sign up at any BME 
Club event or visit us at http://www.bmeclub.ch. We are 
looking forward to welcome you!

The BME Club Board in 2015

Prabitha Urwyler
President

Tom de Bruyne
Vice President

Julia Spyra
Back Office

Christian Güder
Public Relations

Juan Anso
PhD Students

Tobias Imfeld
Webmaster

Carlos Ciller
Treasurer

Dobrila Nesic
Faculty

Andrea Nienhaus
Master Students

Fatih Toy
Alumni

Andrea Nienhaus, Prabitha Urwyler and Christian Güder 
represent the Club at the BME Day 2015.
Photo: Carlos Ciller
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Trip to Medica 2015
One week before the fall semester started I got an e-mail 
from Andrea, the student representative of the BME Club 
that registration is open for the trip to Medica. You might 
think now what is Medica?

Medica is the largest professional trade fair of the medi-
cal technology sector. Every year around 130’000 visitors 
travel to Düsseldorf in Germany to discover Medica and 
to trade and discuss the very latest in health technology. 
The exhibiting companies are specialised in electro-medi-
cine & medical-technology, diagnostics & lab equipment, 
physiotherapy & orthopaedics, commodities & consuma-
bles, IT & communication technologies to name a few. 
COMPAMED - a trade fair for suppliers of the med-tech 
sector - takes place on the same grounds, in parallel with 
Medica. Here the new materials and technologies that will 
one day change the way we live and practice medicine are 
presented.

Given that every biomedical engineer wants to promote 
health and save lives, I was very happy to have the op-
portunity to see one of the biggest medTech exhibitions 
in Europe. I even had this tingling feeling in my stomach 
before we even started our trip! Students who had been 
there before told us it is advisable to have a plan which 
companies or technology fields we would be interested in 
and we wanted to see. The trade fair is so large that we 
would not be able to see everything in two days.

At the evening of departure we met for dinner at the 
Restaurant Tramway. We enjoyed their specialty -a large 
Cordon-Bleu - which I highly recommend if you are really 
hungry. After this huge dinner our group of approximately 
thirty people boarded the bus in front of Kunstmuseum in 
Bern and we were off on our overnight journey to Köln.

Still a bit sleepy from the bus ride we arrived in the early 
morning in the youth hostel where we were to spend the 
night from Wednesday to Thursday. After refreshments 

we went by train from Köln to Düsseldorf. At ten o’ clock 
in the morning, after a coffee and a Bretzel, I was ready 
to discover Medica. I checked my plan and looked where 
I can find my companies of interest: DePuy Synthes, Hall 
07a, Striker, Hall 13 and, Hocoma, Hall 04.

In small groups we started to explore the world of med-
Tech. As we had interesting discussions with companies’ 
representatives and saw demonstrations the time went by 
very fast. And YES, Medica is really huge!

In the evening  - before dinner - we went back to Köln 
and made an obligatory selfie with the impressive cathe-
dral of Köln. After some battery recharging in the hostel 
we ended the day with the sightseeing “Köln by night” 
while enjoying some of Köln’s famous beers.

In the morning of our second day - all well rested and with 
recommended companies in the luggage whichever were 
discovered the evening before- we started again an un-
forgettable day at Medica. In the early evening we went 
for shopping in Düsseldorf and later our small group met 
the whole group at the famous brewery Füchschen for 
our last dinner. The brewery was a recommendation of a 
PhD student of the ISTB who grew up in Düsseldorf. After 
some marvelous traditional food like Haxen or Schnitzel 
we were ready for our overnight bus trip back to Bern.

I want to thank the BME Club and the organizer who al-
lowed us such an unforgettable and amazing trip. I can 
only recommend to future students to participate; I would 
love to come again next year. It is a chance to ask a mil-
lion questions and gain insights which you will otherwise 
never have. You get in touch with parts of the Biomedical 
Engineering field you have never heard of and would per-
haps, never come to know or think of. It is just a dream 
for every Biomedical Engineer. 
    
    
                                                 Stephan Moreno Gerber

From left to right: 1. The BME Club travel group 2015 ready to discover MEDICA; 2. Dinner at Restaurant Tramway before 
departure in Bern; 3. Denis Schenk about to attack his Haxe at the famous Füchschen brewery in Düsseldorf.
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Graduation Ceremony

On a sunny Saturday, March 14th, 2015, the day on which 
spring was nearly coming and flowers were ready to 
bloom, our graduation ceremony as new graduates from 
the Master of Science in Biomedical Engineering program 
took place. This annual traditional ceremony was also or-
ganised for students who completed their studies from 
March 2014 - February 2015 in other medical programs 
which are part of the Faculty of Medicine, University of 
Bern. We were delightedly gathered at the “Kultur Casino 
Bern” and accompanied by our families and/or friends to 
witness and proudly celebrate our achievement.

At 17 o’clock in a beautiful late Baroque, Neoclassical 
interior-designed Grosser Saal (Great Hall) of the Kultur 
Casino Bern, the ceremony was opened by enchanting 
music from the Mediziner-Orchester followed by a greet-
ing from Professor Dr. Peter Eggli, Dean of the Faculty 
of Medicine. Later, a speech by Mr. Walter Inäbnit, CEO 
of Haag-Streit Holding AG was given to the audience 
under the topic of “Mediziner, Arzt, Heilsbringer oder 
Unternehmer(in)”.

The key message to take home was that we should use 
“observation and networking” in order to obtain knowl-
edge and to create a product or an organization valua-
ble to the society. As an example, Mr. Inäbnit asked the 
audience to cover their watches and then describe their 
watches such as what they looked like, whether num-
bers are Roman or Arabic, what the labelling looked like, 
is there a sweeping second hand or what else, and so 
on. With this task, we quickly noticed that we look at 
our watches many times a day or since we have them 
but we don’t observe well enough to tell what they look 
like. In conclusion, a careful observation actually brings 
us knowledge. Another example was about a story how 
the first intraocular lens was invented with involvement 
of observation and networking. A doctor treated patients 

who were pilots during the World War II having pieces 
of shattered canopies in their eyes. The material of those 
tiny debris was polymethylmethacrylate from the plane’s 
cockpit window. However, neither an inflammation nor 
negative interaction was noticed in the patients’ eyes by 
the doctor. So he observed, understood and started net-
working with others and finally this led him to the idea 
of the intraocular lens. This story was to emphasise the 
importance of observation and networking in daily life.

After the thought-provoking speech, it was time for hand-
ing over the diplomas to the new graduates. The diploma 
of MSc in Biomedical Engineering was pleasantly con-
ferred by Professor Dr. Philippe Zysset, the BME program 
director to each of us whom attended the ceremony on 
that day. This year, the RMS Master Award of 1,000 CHF 
was granted by Dr. Beat Gasser, CEO of RMS foundation 
to Michael Nydegger for the most outstanding GPA. The 
whole ceremony took approximately 2.5 hours, followed 
by an Apèro. We also made some group photographs to-
gether with Professor Zysset after the ceremony.

To me as a foreign student from Thailand, this graduation 
ceremony was very lively and quite impressive. I could feel 
the happiness of everyone from the smiles on their faces. 
At this point, I would like to take an advantage for all of 
us to thank every professor and lecturer for their efforts in 
teaching us and for sharing their knowledge and experi-
ence. We also would like to thank the study-coordinator 
team for their dedication to coordinate and administer ac-
tivities in this master program of Biomedical Engineering. I 
am sure that the days we endeavoured with the studying 
and exams until the moment we were awarded the diplo-
ma to our hands, these become and will always be one of 
our vivid memorable pictures for all time.

                                                      Issarawan Taoyuwapan

Our alumni 2015
Bottom (from left to right):
Alejandro Juarez Robles, Issarawan Toyuwapan, Jonas Fabech, Denise Baumann, Theresa Senti, Lukas Bereuter, Etienne de 
Coulon, Manuel Bracher, Simon Bosshard, Thomas Kranz, Mohammed Adagunodo. 
Top (from left to right):
Philippe Zysset (Progam Director), Boris Brun, Michael Nydegger, Adyl El Guamra, Daniel Bär, Christian Geissberger, Martin 
Heller, Marcel Schweizer, Raphael Schertenleib, Marco Matulic, Andreas Renggli, Marcel Büchler.
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RMS Award 2015
Michael Nydegger receives the Award from Beat Gasser, RMS Foundation.

Denise Baumann

Q: What was your academic and professional background 
prior to your BME studies?
A: I did a Bachelor’s degree in Life Science Technologies 
with a major in Biomedical Engineering at the 
Fachhochschule Nordwestschweiz in Muttenz. Besides my 
studies I was also working as a research laboratory tech-
nician in a microbiological & plant science laboratory of 
an agrochemical company, where I had previously gone 
through a very interesting and inspiring apprenticeship. I 
also continued with this work in the first year of my mas-
ter’s before switching to a position as scientific assistant at 
the ARTORG Image Guided Therapy group.

Q: Why did you choose to pursue your Master’s stud-
ies at the University of Bern / Bern University of Applied 
Sciences?
A: After the bachelor’s degree I was still eager to deepen 
my knowledge in certain disciplines. Although I had the 
option to pursue a Master’s accompanying work at the 
Fachhochschule this was not an option to me. I wanted to 
see something new, to get to know different people and 
in this sense also to broaden my knowledge and network.

Q: You continued to work during your studies. How was 
this experience?
A: For me working besides studies is key: I wouldn’t have 
studied without having the option to work also besides it. 
I always want to apply my knowledge in reality. Realizing 
interesting projects inspires me. With the motivation of 
knowing why I am learning something learning goes 
much easier for me.

Q: What was your career plan after the completion of 
your degree?
A: After the completion of my degree I wanted to see 

the real application of our developments, so going to the 
“field”, which means in our case the clinics, and go more 
into clinical research, which is needed to make our devel-
opments applicable to patients. 
I started to work as a clinical application specialist for 
surgical navigation systems, which means I help doctors 
choosing the right navigation method, train and help 
them on how to use a navigation device and I support 
and partially coordinate relevant clinical studies or devel-
opment projects.
But I also want to start my own business with several ideas 
I have, all concerning the visualization of medical image 
data. I am at the moment in the phase of formulating 
exactly what I want to offer and to which conditions. My 
position as a clinical application specialist helps me finding 
contacts in the field of course.

Q: What is the benefit of the Master studies with regard 
to your current professional activity?
A: On the one hand I of course obtained additional val-
uable knowledge, in my case for instance in computer 
graphics and programming of 3D visualizations. On the 
other hand I also got to know many of the important pro-
jects and contacts in the field in which I am working right 
know. 

Q: You have been nominated for the “Burgdorfer 
Innopreis 2014”. What kind of award is this and which 
project did you get the nomination for?
A: This price shall fascinate people for the studies at the 
Berner Fachhochschule and support creativity and innova-
tion. I got the nomination for my Master’s project about 
the development of an entirely mobile application for 
surgical planning and the viewing of 2D and 3D medical 
image data.

Graduation Profile

RMS Award

The RMS Award stands for the Robert Mathys Foundation Award that honors 
the student with the best grade average over the two year master program 
with a prize of 1000 CHF.

The study direction wishes to thank Dr. Beat Gasser and the executive board 
of the Robert Mathys Foundation for this contribution to the excellence and 
visibility of our biomedical engineering field.





23Master of Science in Biomedical Engineering 2015



24 Master of Science in Biomedical Engineering 2015



25Master of Science in Biomedical Engineering 2015



26 Master of Science in Biomedical Engineering 2015



27Master of Science in Biomedical Engineering 2015



28 Master of Science in Biomedical Engineering 2015



29Master of Science in Biomedical Engineering 2015



30 Master of Science in Biomedical Engineering 2015



31Master of Science in Biomedical Engineering 2015



32 Master of Science in Biomedical Engineering 2015



33Master of Science in Biomedical Engineering 2015



34 Master of Science in Biomedical Engineering 2015



35Master of Science in Biomedical Engineering 2015



36 Master of Science in Biomedical Engineering 2015



37Master of Science in Biomedical Engineering 2015



38 Master of Science in Biomedical Engineering 2015



39Master of Science in Biomedical Engineering 2015



40 Master of Science in Biomedical Engineering 2015



41Master of Science in Biomedical Engineering 2015



42 Master of Science in Biomedical Engineering 2015



43Master of Science in Biomedical Engineering 2015



44 Master of Science in Biomedical Engineering 2015



45Master of Science in Biomedical Engineering 2015



46 Master of Science in Biomedical Engineering 2015



Imprint

Master‘s Program Biomedical Engineering Annual Report 2015
Editor: University of Bern, Master‘s Program Biomedical Engineering
Layout: Weimin Yu, ISTB, University of Bern
Print: Geiger AG Bern, Habsburgstrasse 19, 3000 Bern 6
Photo Cover: Adrian Moser



University of Bern
Master‘s Program Biomedical Engineering
Stauffacherstrasse 78   
3014 Bern
Switzerland

Phone +41 31 631 59 05
Fax +41 31 631 59 60
Email BME@istb.unibe.ch

www.bme.master.unibe.ch


