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Introduction

This year has seen the highest number of graduations
(47) in the history of this Master’s Program in Biomedical
Engineering. I would like to acknowledge here Prof. Lutz
Nolte who had the vision and launched this study program
in 2006 within the Faculty of Medicine of our University
in cooperation with the University of Applied Sciences of
Bern, a unique configuration in Switzerland.
The new curriculum designed and accepted by the faculty
in the previous year was put into practice and well received by the students since a majority of them switched
from the old to the new one in March. In particular, a new
course in Ethics in Biomedical Engineering represents a
valuable addition to the complementary skills.
The Master in Biomedical Engineering was modeled into
the Kernsystem Lehre (KSL), the university-wide study administration software that allows the study coordination
to manage all course and exam registrations and gives the
students permanent access to their credit status. Despite
a few delays and preliminary difficulties, the software
proves to be user friendly, fits our needs, and helps improve our internal processes.
The BME day offered a brilliant microsurgical demonstration by the clinic of neurosurgery of the Inselspital and
was again a success confirmed by the participants from
industry, clinics and academia. I would also like to thank
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here the companies that have supported us over the years
and the study coordination for the seamless organization.
The improvements of the new curriculum confirmed by
the independent student evaluation brings the program
to an unreached level in selection of the themes, quality
of the training and manner with students. It suggests also
that the degree of complexity of the material is adequate.
This enjoyable state of affairs will not prevent us from
continuously questioning our materials or methods and
keep our eyes on the evolution of the field as well as the
potential of new learning technologies.
Finally, I would like to express my full recognition to the
teachers of the program who are the ones who spend
the numerous preparation hours to realize our updated
mission statement: “train multidisciplinary engineers to
deliver scientifically-founded and sustainable solutions for
biomedical problems in research and industry”.
Please find enclosed a glance into the substance and outcome of our daily work!

Philippe Zysset
Program Director

Organization

Management

Administration

Ph. Zysset
Program Director

U. Jakob-Burger
Study Coordinator

V. M. Koch
Deputy Program Director

A. Neuenschwander Salazar
Study Coordinator

J. Spyra
Study Coordinator

M. Reyes
Master Thesis Coordinator

BME First Year Students 2014, University of Bern.
Photo: Adrian Moser
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Structure of Courses in the Master's Program

The Curriculum
Since the start of the Master’s Program Biomedical
Engineering in March 2006, the constant effort to improve the quality of our curriculum has resulted in substantial changes of the course structure over the past
years. The first curriculum consisted of a number of individual 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 modules, which formerly had consisted exclusively of mandatory courses. Besides, the curriculum was expanded by a
number of new specialized courses as well as an additional major module called “Image-Guided Therapy”.
Adaptations in the legal framework of the master’s program are now offering more flexibility in the design of
courses and modules, thus providing the basis for a second 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 necessary background to be able to fully understand the 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 contain 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% of the credits.
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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 consists of
mandatory courses. In the elective part of the major module, the student is allowed to select any course from the
list of courses in the master’s program, providing 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 reasonable
choices regarding professional prospects.
This is why the responsible lecturers developed a recommended study plan to guide the students through the
course selection process and to avoid organizational problems 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 planning, quality assurance and product safety, legal regulations and intellectual property rights, as well as marketing
aspects. Language competence in English is of paramount
importance both in an industrial and academic environment. This situation is accounted for by the introduction
of a new module called “Complementary Skills” where
students are required to complete two mandatory courses
(Innovation Management; Regulatory Affairs and Patents)
as well as 2 ECTS from the electives courses (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 completed, thus ensuring that the student is able to fully concentrate on the challenges imposed by exciting research
activities. The master’s thesis includes the thesis report,
a thesis presentation and defense as well as a one-page
abstract for publication in the Annual Report of the master’s program.

Basic Modules (37 ECTS)
“Basics in Human Medicine”
(10 ECTS)

“Applied Mathematics”
(8 ECTS)

“Biomedical Engineering”
(19 ECTS)

Major Module
“Biomechanical Systems”
(45 ECTS)

Major Module
“Electronic Implants”
(45 ECTS)

Major Module
“Image-Guided Therapy”
(45 ECTS)

Mandatory Part (16 ECTS)

Mandatory Part (16 ECTS)

Mandatory Part (16 ECTS)

Elective Part (29 ECTS)

Elective Part (29 ECTS)

Elective Part (29 ECTS)

Module “Complementary Skills” (8 ECTS)
Mandatory Courses (6 ECTS)
Elective Courses (2 ECTS)
Master’s Thesis (30 ECTS)

List of Courses
• Biological Principles of Human Medicine
• Biomedical Sensors
• Biomedical Acoustics
• Biomedical Instrumentation
• Biomedical Laser Applications
• Biomedical Signal Processing and Analysis
• BioMicrofluidics
• 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
• Fluid Mechanics
• Finite Element Analysis I
• Finite Element Analysis II
• 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
• Medical Image Analysis
• Medical Image Analysis Lab
• Medical Robotics
• Microsystems Engineering
• Modeling and Simulation
• Numerical Methods
• Ophthalmic Technologies
• Osteology
• Physiology (German)
• Principles of Medical Imaging
• Programming in C++
• 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
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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 understanding of the multi-scale organisation of the cardiovascular 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
biomechanics and mechanobiology. 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, rehabilitation and sports sciences.
The mandatory courses in this module provide the student 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 musculoskeletal 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

Edwards Intuity bioprosthetic valve system for aortic valve
replacement.
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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, encompassing 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 application.
Examples of recent thesis projects include the analysis of
rotodynamic blood pumps, the development of a monitoring tool for screw insertion in bone or the investigation
of collagen scaffolds towards anterior c ruciate ligament
repair.
Career prospects are numerous. Many students proceed
to further post-graduate education and research, pursuing 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 continue to experience growth, therefore driving a demand for graduates
of this major module. At the interface between biome
dical 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.

Homogenized non-linear finite element analysis of the distal radius (right) based on high resolution peripheral computed tomography (left).

Electronic Implants

Prof. Dr. Volker M. Koch

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 electronic retinal implants allow the blind to read large words.

Students may already apply their knowledge as a parttime assistant in a laboratory and/or during their master’s
projects. After finishing the degree program, a wide variety of career paths are available, ranging from research and
development to project and product management. Many
companies in Switzerland work in this field and “traditional” implants manufacturers have recently become interested in electronic implants, e.g., to measure forces in
knee implants.

There are many more applications for electronic implants
beyond treating heart problems, hearing loss or blindness.
For example, there are electronic implants that treat obesity, depression, incontinence, hydrocephalus, pain, paraplegia, and joint diseases.
In this module, students will learn about the basics of
electronic implants. This includes: signal processing and
analysis, low-power microelectronics, wireless communications, and MEMS technology. Application-oriented
elective courses are also taught, e.g., diabetes management, biomedical acoustics, and biomedical sensors.
Since the development and manufacturing of electronic 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.

Long-term esophageal ECG research project at HuCE-microLab: surface and esophageal ECG signals in comparison,
low-power esophageal recording chip to be integrated into
catheter.
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Major Modules
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 typically relates to a great variety of modalities ranging from
2D fluoroscopy and ultrasound to 3D computed tomography 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-patient 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 communication technology.
Students of the IGT module will be introduced to the
fundamentals of the above-mentioned clinical and technical 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 within IGT
are introduced in the course Medical Robotics. Additional
elective courses extend students competencies in related
areas such as computer graphics, pattern recognition,
machine learning, and regulatory affairs.

Laparoscopic liver surgery guided by endoscopic visualisation (middle screen) and co-registered 3D model of the liver anatomy
(right screen) (Photo © ARTORG Center Bern and Inselspital Bern).
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New Courses
Cardiovascular Technology

Prof. Dr. Dominik Obrist

Cardiovascular diseases are the leading cause of morbidity and mortality in industrialized countries and lead to
high socioeconomic costs. Contemporary diagnostic and
therapeutic management of cardiovascular diseases relies on medical technology. It is the goal of the course
on “Cardiovascular Technology” to give students of all
backgrounds a detailed overview on the wide range of
technologies used in this field.
A typical lecture in cardiovascular technology starts with
the discussion of a specific patient case (e.g. a stroke patient) including some background information on this
pathology and anatomy. This is followed by a technical
introduction to the diagnostic and therapeutic technology used in the context of the underlying disease. Then a
guest lecturer (a clinician from the Inselspital) provides his
or her view on the technological challenges encountered
in clinical practice. Usually the lecture is completed by a
lab visit (e.g. to the electrophysiology lab) or by a handson visit to a clinic where the students can try out some
clinical tools (e.g. echocardiography).
The lectures are organized with respect to the different
clinical specializations: There are three lectures on aspects
of rythmology and electrophysiology (e.g. pacemakers
and ECG), three lectures on interventional cardiology (e.g.
balloon angioplasty and stents), three lectures on heart
surgery (e.g. heart valve replacement), two lectures on
angiology (e.g. endovascular aneurysm repair) and two
lectures on interventional neuroradiology (e.g. treatment
of strokes).
The multi-disciplinary aspect of this course is reflected by
the different academic backgrounds of the three lecturers:
Prof. Dr. Dominik Obrist is a mechanical engineer, Dr. Dr.
med. Andreas Häberlin is a cardiologist with an MD/PhD
in biomedical engineering and Dr. Thomas Niederhauser
is an electrical/biomedical engineer. Each lecturer focuses

his lectures on his specific field of expertise such that this
course provides a concise view at cardiovascular technology from different angles of science and engineering.
This course is addressed to all students of biomedical engineering regardless of their specific background . It is an
overview course which does not go too deep into particular aspects of a certain field and there are no homework
assignments. However, the students are expected to attend at least 80% of the lectures.
Students who complete this course will have obtained an
overview on the different technologies which are applied
in daily clinical routine and they will have obtained firsthand accounts of the technological problems encountered by clinicians.

MitraClip device for the percutaneous repair of mitral
valves (from www.abbottvascular.com).
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New Courses
Introductory Anatomy and Histology for Biomedical Engineers

Dr. Glenn Lurman

This was the first year that the students within the Master
of Biomedical Engineering programme had an introductory anatomy and histology course tailored specifically for
them, in English, after it being separated from the German
language Functional Anatomy and Histology course for
the students of Pharmacy. A basic understanding of human anatomy is essential to any field of biomedical and
bioengineering research. As a consequence, this is a compulsory first semester course which introduces students to
most aspects of human anatomy and histology. This ranges from the anatomy of a single cell, through to tissues, organs, organ systems and the body as a whole. This course
outlines the four basic tissue types: muscle, epithelial, connective and nervous tissues, together with the main organ systems: cardiovascular, respiratory, digestive, urinary,
immune, reproductive, as well as the nervous system and
the associated sensory organs. The musculoskeletal system
is covered in extensive detail in subsequent two-semester
course starting in the students’ second semester.

They are encouraged to derive such structure-function relationships themselves, for example, by thinking about the
mechanical forces exerted on different types of connective
tissues, why they have a corresponding construction, and
where these are likely to be found in the body. Where possible, links are also made to current medical technologies,
for example, imaging, instrumentation, sensory implants,
tissue and organ engineering.
This integrated, functional approach means that no strict
division is made between micro and macroscopic anatomy,
with lectures freely moving between all levels of anatomical organisation. An effort has also been made to include a
hands-on aspect by including four practical lectures. In the
Institute for Anatomy’s histology teaching room, students
are given a series of histological preparations which they
can examine themselves with a microscope during the lecture. This practical aspect was received very well, and it is
hoped that this practical aspect may be expanded to some
of the lectures about macro-anatomical structures.

The aims of the course are to gain:
• Knowledge of the anatomy and histology of the human
body;
• Knowledge of the anatomical and histological vocabulary;
• An understanding of the correlation between the anatomical/histological structures and their functions.
While a traditional approach to anatomy involves lots of
rote learning of names and structures, this course preferentially places a greater emphasis on structure-function
relationships. It is expected that students exit the course
with an elementary proficiency in, and understand of anatomy. More importantly however, this course is designed
to complement the compulsory first semester course in
physiology, so that students exit the course understanding why cells, tissues, organs, etc are constructed the way
they are, what the function of the different cellular, tissue
and organ components are and how these work together.
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Light and electron micrographic images of pectoral muscle.
In the light micrographic image, different muscle fibre
types are indicated as small and large, with arrow heads
pointing to individual blood capillaries.

Biomedical Sensors

Prof. Dr. Bernard Dutoit

Biomedical sensors allow measuring the main physiological parameters of human beings and comparing them
with standards. They have a key role to help the physician, all medical personal and even patients to take the
right decisions to improve their health. Body temperature
sensors, blood pressure sensors and acoustic auscultation
with stethoscopes are used since a long time. However,
several innovations appeared during the last few years.
• The first one is the miniaturization of sensors due to
microsystems technologies. Sensors have the same functionality, often associated with an increased reliability with
a size approaching a cubic mm. The power consumption
has also been reduced which is a considerable advantage
for invasive investigation. Typical examples of such devices are pressure sensors used in intracranial or intraocular
pressure monitoring. We could also mention several sensors around the pacemaker (such as the accelerometer)
helping people suffering from chronotropic incompetence
by pacing their heart at a speed reflecting their activity.
• Microsystems produced in volume cost less than 1$.
Sensors are so inexpensive that they can be inserted in
many devices, adding them new functionality. In the 90th,
appeared the first one axis accelerometers. You can now
find combo sensors including 3 accelerometers, 3 gyroscopes and 3 compasses. This has opened the large consumer market in body activity sensors. It allows everyone
to precisely measure its daily activity. More generally, you
also find complete systems allowing the remote surveillance of elderly people, tracking their activities and alarm

if anything looks unusual.
• The large scale development of diabetes has pushed
pharmaceutical companies to find convenient solutions to
monitor the glucose level. In the last few years continuous
monitoring solution appeared on the market. This is a first
step in the direction of the artificial pancreas.
During this course, we also review some other commercial sensors such as: pulse oximeter, to monitor arterial
saturation of oxygen or immunoassay, to learn how blood
analyses have been considerably speeded up in recent
years. These are just a few examples of how biomedical
sensors have changed our world. Biomedical sensors are
largely interdisciplinary and therefore represent a fascinating topic.

Wrist-oximeter allowing O2 saturation measurements.
Photo courtesy of Konica Minolta, Inc. All rights reserved.
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New Courses
Regenerative Dentistry

Prof. Dr. Reinhard Gruber, Tommy Baumann, Dieter Bosshardt (without picture), Thiago Carvalho, Vivianne Chappuis, Simon Flury,
Pjotr Fudalej, Tim Joda, Joannis Katsoulis, Klaus Neuhaus, Christoph Ramseier.

The course „Regenerative Dentistry” was established with
the overall goal to introduce biomechanical engineers to
the clinical aspects of dentistry, how dental materials and
tools are applied, and to provide insights into the ongoing research. „Regenerative Dentistry” was based on the
compelling understanding that advancing today’s field of
dentistry requires a multidisciplinary approach linking universities and industry, particularily in Switzerland where
global players in dental medtech industry are located.
We agreed that future biomechanical engineers have to
understand the basic of clinical dentistry, dental materials and the tools to be prepared for working in R&D. We

Early phase of osseointegration of idental implant (survey)
in minipig model.

3D illustration of a mouse’s tooth and jawbone.
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have therefore chosen the technical term “Regenerative
Dentistry” to underline the importance to the interdisciplinary work of dentists and biomechanical engineers to
improve the field. The course „Regenerative Dentistry”
provides an overview on the clinical aspects of dentistry,
basics about dental materials, on the tools and instruments in dentistry, and some clinically oriented laboratory
research. The faculty represented all specialties such as
endodontics, periodontics, orthodontics, prosthodontics
and oral surgery, each operating with dental materials
and tools including fillings, implants, bone substitutes,
membranes, braces, crowns, and bridges.

Early phase of osseointegration of dental implant (detail)
in minipig model.

3D illustration of a mouse’s tooth without jawbone.

Wireless Communication for Medical Devices

Prof. Martin Kucera

Wireless communication became an ubiquitous technology in the past decade: applications are numerous and
growing virtually daily and it is common practice to access
data or to control devices by means of a radio frequency
wireless communication.
Medical devices and applications are no exception, although for very good reasons their proliferation is somehow lagging behind the developments of consumer electronic devices: The requirements and specifications for
medical devices are often severe and require solutions
which became either only recently achievable or economically viable. Furthermore there are issues with wireless
communication for medical devices, like for instance security, which cannot be neglected and require a thorough
and detailed review of existing practices and solutions.
Despite those interesting challenges, wireless communication for medical devices, either by means of inductive
links or radio frequency communication has many very
compelling advantages which make this the technology
of choice: Especially implanted devices, with no other possibility to transfer information to the outside of the body

are a very convincing example demonstrating the advantages and the potential.
But even body worn devices, which can be designed, tested and implemented much faster, can provide tremendous benefits.
This new course provides students with the required competence and knowledge to assess the possibilities and
limitations of wireless communication for medical devices. The subject is addressed by case studies of four existing use cases, being hearing aids, pacemakers, cochlear
implants as well as general body worn medical devices.
These four well known medical devices serve as demonstrators for the different challenges, issues and possible
solutions. Their shortcoming and limitations in terms of
their wireless connectivity are elaborated and possible
improvements discussed. The required theoretical knowledge and background is also detailed in this course such
that students get a thorough understanding of the specific basic problems when medical devices are expected to
communicate through wireless connections.
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New Courses
Ethics in Biomedical Engineering

Prof. Dr. med. Kurt Laederach

Towards the end of 2013, Prof. Ph. Zysset contacted me
in order to discuss the options of establishing a specific
ethics module in Biomedical Engineering. After a planning
period of half a year, the course could be held for the first
time in fall 2014. Like all courses in BME, this one was also
given in English.
The course contents included:
• Basics of medical ethics (Biomedical Ethics)
• Technical ethics, including the questions of material
safety
• Animal and human trials
• Risk assessment tools and their function
• Ethical guidelines of BME worldwide
• History of ethical frauds
• Whistleblowing, e-health and newer information
technologies

Suggested literature for students.
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• Ethical codices (Nuremberg, Geneva, Helsinki) and BME
regulatives (IEEE)
• Legal issues of BME in Switzerland, the EU and the US
Each lecture was subsequently followed by case exercises
where students had the opportunity to directly apply their
knowledge to specific case situations.
After completion of the first half of the course, a first assessment exam was performed, followed by a final assessment written towards the end of the course. In addition,
students had to pass an exam to obtain the necessary
ECTS.
As a new and somehow unusual course it could draw interest of about a dozen students. The success of the first
realization of the ethics course enables us to include it in
next year’s agenda as well.

Some of the most discussed issues by title.

Evaluation of Courses in 2014

Like in the previous year, a centralized evaluation was performed in the Master’s program in 2014 according to the
guidelines of the University of Bern. Both spring and fall
semester were considered leading to 45 course evaluations involving more than 1000 forms in total. The results

1: very poor

2: poor

1: far too narrow/narrow

3: good

3: just right

regarding all forms (see below) reveal that the students are
well treated, satisfied with the planning and presentation,
and find that the courses are interesting and demanding
at the same time.

4: excellent

5: far too high/wide
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Faculty

Ahmad Dr., Sufian S
Albrecht Prof. Dr., Christiane
Baier Prof. Dr., Norman
Baumann Dr., Tommy
Bell Dr., Brett
Bosshard Prof. Dr., Dieter
Büchler PD Dr., Philippe
Burger Prof. Dr., Jürgen
Cattin Prof. Dr., Philippe
Caversaccio Prof. Dr., Marco-Domenico
Chan Dr., Samantha
Chappuis Dr., Vivianne
Charles Prof. Dr., Roch-Philippe
Da Costa Dr., Bruno
Debrunner Prof., Daniel
De Haller Dr., Emmanuel
Diehm Prof. Dr., Nicolas
Diem Prof. Dr., Peter
Dommann Dr., Alex
Dutoit Prof. Dr., Bertrand
Ecker Dr., Timo
Egger Prof. Dr., Marcel
Eglin Dr., David
Favaro Prof. Dr., Paolo
Fichtner Dr., Jens
Fix PD Dr., Michael
Flury Dr., Simon
Frenz Prof. Dr., Martin
Fudalej PD Dr., Pjotr
Gantenbein PD Dr., Benjamin
Gerber Dr., Kate
Gerber Dr., Nicolas
Gicquel Dr., Pierre-Yves
Giraud PD Dr., Marie-Noëlle
Götte Prof. Dr., Josef
Gralla Prof. Dr., Jan
Gruber Prof. Dr., Reinhard
Guenat Prof. Dr., Olivier
Häberlin Dr., Andreas
Haschtmann Dr., Daniel
Hofer Dr., Ulrich
Hofstetter Prof. Dr., Wilhelm
Hoppeler Prof. Dr., Hans-Heinrich
Hunt Prof. Dr., Kenneth
Hüsler Prof. Dr., Jürg
Iff Dr., Samuel
Jacomet Prof. Dr., Marcel
Jensen Prof. Dr., Björn
Joda Dr., Tim
Jüni Prof. Dr., Peter
Justiz Prof. Dr., Jörn
Katsoulis PD Dr., Joannis
Keppner Prof. Dr., Herbert
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Kleinlogel Dr., Sonja
Kluter Prof. Dr., Theo
Koch Prof. Dr., Volker
Kompis Prof. Dr., Martin
Kopp, Doris
Kowal PD Dr., Jens
Kucera Prof. Dr., Jan
Kucera Prof. Dr., Martin
Laederach Prof. Dr., Kurt
Lechmann, Beat
Lerf Dr., Reto
Lu Dr., Huanxiang
Luginbühl Dr., Reto
Lurman Dr., Glenn
Mack Dr., Alexander
Meier Prof., Christoph
Milligan Dr., Simon
Minder, Beatrice
Moser Dr., Walter
Mougiakakou PD Dr., Stavroula
Nef Prof. Dr., Tobias
Nesic PD Dr., Dobrila
Neuhaus Dr., Klaus
Nevian Prof. Dr., Thomas
Niederhauser Thomas, Dr.
Niggli Prof. Dr., Ernst
Nolte Prof. Dr., Lutz-Peter
Nyffeler PD Dr., Richard
Obrist Prof. Dr., Dominik
Peterhans Dr., Matthias
Porz Dr., Rouven
Ramseier Dr., Christoph Andreas
Reyes Prof. Dr., Mauricio
Rothen-Rutishauser Prof. Dr., Barbara
Rutjes Dr., Anne
Saads Carvalho Dr., Thiago
Schäfer PD Dr., Birgit
Schenk, Samuel
Schwarzenbach Prof., Heinrich
Schwenkglenks PD Dr., Matthias
Senn Prof. Dr., Walter Martin
Stahel Prof. Dr., Andreas
Stoyanov Dr., Jivko
Streit Prof. Dr., Jürg
Tschanz Dr., Stefan
Von Garnier PD Dr., Christophe
Weber Dr., André
Weber Prof. Dr.-Ing., Stefan
Wolfram Dr., Uwe
Zheng PD Dr., Guoyan
Zimmermann Prof. Dr., Heinz
Zwicker Prof. Dr., Matthias
Zysset Prof. Dr., Philippe

Statistics

Number of Students and Graduates per Year

BME Alumni: Career Directions

Profession after Graduation

Profession 5 Years after Graduation
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Biomedical Engineering Day 2014

The industry, medical doctors, and engineers meet
for the Biomedical Engineering Day at the Inselspital in Bern with great success.
On May 16 2014, the Biomedical Engineering Day took
place in the auditorium Ettore Rossi at the Inselspital in
Bern. The Master in Biomedical Engineering program of
the University of Bern organized this event for the sixth
time.

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.

Two students try out a planning system for cochlear
implants.
Photo: Tom de Bruyne
Attentive participants in the auditorium.
Photo: Tom de Bruyne

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

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 neurosurgical surgery by Jürgen Beck, Department of Neurosurgery,
Inselspital Bern. In the auditorium, Christian Fung from
the same department gave illustrative explanations.
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.
Steven Balestra received the SICAS Award 2014 for the
best Master thesis for his work “Statistical Shape ModelBased Articulated 2D-3D Reconstruction”.

An Erasmus student from the ARTORG Center and a PhD
student from the ISTB discuss a current research project.
Photo: Tom de Bruyne

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, our partner within
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Steven Balestra received the SICAS Award 2014 for the best
Master thesis in the Biomedical Engineering Program from
Mauricio Reyes (left; ISTB, University of Bern) And Bernhard
Reber (right; Director of the SICAS Foundation).
Photo: Tom de Bruyne

The SICAS Award 2014 for the best PhD thesis was given to Aloïs Pfenniger for his work “Intracorporeal Energy
Harvesting with a Focus on the Human Cardiovascular
System”.

The BME Club Poster Award 2014 was given to Janine
Ruppen. Her poster “Increased Perfusion-Induced
Chemoresistance in Multicellular Pleural Cancer Spheroids
Cultured in a Microfluidic Chip” convinced the jury.

Aloïs Pfenniger received the SICAS Award 2014 for the
best PhD thesis in the field of Biomedical Engineering,
the University of Bern from Mauricio Reyes ((left; ISTB,
University of Bern) And Bernhard REber (right; Director of
the SICAS Foundation).
Photo: Tom de Bruyne

Raphael Meier received the BME Club Award for the best
Master Thesis Abstract for his work “Decision Forest for
Multimodal Brain Tumor Segmentation”.

Janine Ruppen received the BME Club Poster Award 2014
from Prabitha Urwyler (right; President of the BME Club)
and Philippe Cattin (right; University of Basel and BME Club
member).
Photo: Tom de Bruyne

Raphael Meier received the BME Club Award 2014 for the
best Master Thesis Abstract from Prabitha Urwyler (right;
President of the BME Club) and Philippe Cattin (right;
University of Basel and BME Club member).
Photo: Tom de Bruyne

We thank our sponsors and exhibitors
•
•
•
•
•
•
•
•
•
•
•

BME Club
CCMT
Congrex
CSEM
Haag-Streit
Medical Cluster
Nobel Biocare
RMS Foundation
SICAS Foundation
Stryker Trauma
Carl Zeiss
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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 provide and promote networking among its interdisciplinary
members. We are a constantly growing group of biomedical engineers, scientists, past and present students and
medical technology corporates eager to bring together
the principles of engineering, biology, and clinical medicine. BME club accomplishes these goals by hosting
events such as information sessions on the latest cutting-edge research in different fields of biomedical engineering, attendance of international conferences and organizing 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
simply chat
• visits to Swiss medical and engineering companies
• 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 to master students
• publish annual BME club Newsletter
• provide access to the Medical Cluster events
• offer joint membership with SSBE (Swiss Society for
Biomedical Engineering)
BME alumni who join us automatically become a member
of Alumni UniBe, the alumni association of the University
of Bern. Among other benefits this includes receiving a
lifelong UniBe email address facilitating staying in touch
with your peers.
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 welcoming you!

The BME Club Board in 2014

Prabitha Urwyler
President

Matteo Fusaglia
PhD Students

Dobrila Nesic
Faculty

Tom de Bruyne
Vice President

Tobias Imfeld
Webmaster

Alejandro Juarez Robles
Master Students

Julia Spyra
Back Office

Carlos Ciller
Treasurer

Lukas Bösch
Alumni

Christian Güder
Public Relations
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MEDICA 2014
MEDICA – the ‘World Forum for Medicine’ – is the world’s
largest professional trade fair for the medical sector. Every
year around 130’000 visitors flock to Düsseldorf’s Messe
conference centre (where it is held) to discover, trade and
discuss the very latest in health technology. This year,
over 4’800 exhibitors filled the 116’000 m2 of hall space.
More than half of these were companies specialised in
electro-medicine & medical-technology (everything and
anything from neurostimulators to imaging systems).
Additionally, entire halls were dedicated to diagnostics &
lab equipment, physiotherapy & orthopaedics, commodities & consumables (e.g. bandages, gloves and syringes),
IT & communication technologies to name a few.
COMPAMED is a trade fair for suppliers of the med-tech
sector. Here were presented the new materials and technologies that will one day change the way we live and
practice medicine.
… The fuss? Well simply put – MEDICA in and of it-self
is awesome. As a budding Biomedical Engineering MSc
student, the convention is an opportunity to ‘see what’s
out there’, discover devices or technologies you’ve never
heard of, touch them, try them, figure out how they were
made and how they are different from other solutions. It
is a chance to ask a million questions and gain insight into
fields you’ve haven’t worked in or perhaps, never came to
know or think of. It is an opportunity to meet (as sometimes happens) the lead developers of a device or a product. They are always interesting people to talk to. What
you discover at the trade fare may well widen your view of
what comprises the medical sector. It might help you imagine applications for what we learn during our studies.
So MEDICA is awesome, but the trip as organised by the
BME club, made the experience beyond amazing. 31 of us
participated in this event. Here is roughly what our schedule looked like:

The group is having dinner at one of the famous breweries
in Düsseldorf, the “Uerige”.

Thursday 13th of November 2014
20:00 Dinner at TRAMWAY in Bern (optional)
23:45 Meet at the bus outside the Kunstmuseum (departure at 24:00)
---- go to sleep in Bern, wake up in Düsseldorf ---Friday 14th of November 2014
08:00 Arrive at the youth hostel, check-in, breakfast,
head over to MEDICA
10:00 MEDICA / COMPAMED !!!
18:30 Leave the Messe, head back to the hostel
19:00 Dinner (BBQ)
21:00 Düsseldorf by night (optional)
Saturday 15th of November 2014
02:30 Walk back to the hostel (optional)
03:00 Arrive at hostel (optional)
08:30 Wake up, breakfast (optional)
09:30 Check-out (not optional)
10:00 MEDICA !!!
14:00 Düsseldorf by day (optional)
19:00 Dinner at UERIGE – the best brewery-restaurant
in town (shouldn’t be optional)
23:00 Bus departs from youth hostel.
---- go to sleep in Düsseldorf, wake up in Bern ---Sunday 16th of November 2014
06:30 Arrive at the Hauptbahnhof in Bern
… okay, so we didn’t really sleep all that much, but checking out the town and trading stories with fellow BME-ers
was well worth it.
Would I do it again? DEFINITELY – because like they said,
‘MEDICA is huge’ and I feel like I haven’t seen half of
what there is to see. So next time, I will make a list of the
companies I want to visit (being now a MEDICA veteran
and able to navigate the website). I might even include
more halls on my list. But more than anything, I’d do it
again with a group from the BME club. You learn more
when you’re with like-minded others and it’s a lot more
fun. Enough said – see you next time!

Just steps away from the ultimate MEDICA experience:
Ping, Alejandro and Gleow.
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Graduation Ceremony
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“The Glorious Graduation Ceremony 2014“
3 years ago, at the beginning of 2011, I had just started my master studies in Biomedical Engineering at the
University of Bern. Besides my studies, I started working
in a research group of the faculty. At that time, I had no
clue of German, and did not even know that “Bärn” has
its own “Dialekt”.
Last Saturday (March 8, 2014), at “Grosser Saal” in the
Kultur Casino “vo Bärn”, the newly graduated students
and the new doctors in Medicine, Dentistry, Biomedical
Sciences and Biomedical Engineering, were invited to an
incredible “Diplomfeier”. I was very proud of finally receiving the result of my master studies; and I was nicely
impressed by the incredible room, the fine classical concert and the very interesting and stimulating talks.
My “take-home” message was that being a professional
in the field of medicine, the sciences and technology, is
not just a standard job. It requires professionals who are
enthusiasts, able to devote passion to a very high degree,
with the final goal of improving diagnosis and treatments
of diseases of any kind of patients, at the most inexpensive cost to society. Probably not easy, eh? Indeed quite
challenging; but I am quite certain that this will be, and
already is, a very interesting and stimulating working field
for me and for many other colleagues of the faculty.
Today, I am quite excited to continue extending my scientific skills and contribute to the new generation of

biomedical engineers and scientists towards my PhD
studies at the ARTORG Center. It was never easy to do
a master and work part time as a researcher; nor will
it be to pursue the doctorate during the next 3 years.
Nevertheless, I think this experience has been to date the
most interesting working time since I started my career
in 2006. I would encourage those who are starting the
BME master’s to maintain their motivation high, accept
the difficulties, as there will be many, and really believe in
themselves until the end of their studies; just push hard,
be respectful and work in a team… the rest will work out!
Just needs time… and then will pay off!

Our alumni and alumnae.
Bottom (from left to right): Christoph Strub, Juan Anso,
Marc Stadelmann, Salman Alaraibi, Diana Pena Bello, Bergdis Sigurdardottir, Steven Balestra, Andreas Hugi.
Top (from left to right): Mohammad Shamsollahi, Michael
Rieger, Kaspar Steiner, Benedikt Thelen, Ishan Shah, Agnes
Imhof, Stefan Brun, Michael Muster, David Morgenthaler,
Raphael Meier, Roger Infanger, Pietro Bottani, Matthias
Hutter, Thomas Wyss, Philippe Zysset (Program Director).

RMS Award
From left to right: Philippe Zysset (Program Director, Master
Biomedical Engineering) and Raphael Meier.
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Best wishes,
Juan Ansó

RMS Master Award
In 2013, the RMS Foundation established the RMS
Master Award for students graduating from the Master in
Biomedical Engineering program at the University of Bern.
The annual award is bestowed in recognition of excellent
academic achievements. It is presented to the student
with the highest grade point average.
This year, Raphael Meier won the award. The laureate
was honored at the graduation ceremony of the Medical
Faculty in March 2014.

Graduation Profile

Michael Muster

Q: What was your academic and professional background
prior to your BME studies?

Q: What was your career plan after the completion of
your degree?

A: After primary and secondary school, I did an apprenticeship as a biology lab assistant at the Federal Office of
Public Health. During an internship as a mechanic, I decided to study Mechanical Engineering at the Bern University
of Applied Sciences in Burgdorf. However, my interest
in biology persisted, so I decided to do my Master’s in
Biomedical Engineering. This study course combines my
main interests: biology and mechanical engineering.

A: First I tried to get a specific PhD position in an interesting field of biology. Unfortunately I did not get the
approval. Then I tried to catch a job in the industry as a
development engineer combined with applied research. I
am work now in an industrial group.

Q: Why did you choose to pursue your Master’s studies at the University of Bern / Bern University of Applied
Sciences?

A: At the moment I am involved in several very interesting
projects. Sometimes in strongly multidisciplinary fields. In
general, the largest benefit is to have the capability to
work and think in an interdisciplinary way. It is not possible
to highlight just one specific part of the Master Studies.

A: Bern is the perfect location to study for me, a beautiful
city and not far away from my hometown. Due to the fact
that the course is concentrated on three days per week,
I had the chance to continue working at the Institute for
Rehabilitation and Performance Technology (IRPT) at the
Bern University of Applied Sciences (BUAS). For me it was
never a matter of discussion to study at another university.
Q: You continued to work during your studies. How was
this experience?
A: I had a 50% part time job as a research assistant at the
IRPT in Burgdorf. It was a very good and intensive experience, because I worked in a slightly different research
field compared to my study curriculum. Due to that I had
the chance to expand my knowledge of medical devices.
Sometimes, I was able to directly apply the skills to the job
which I acquired at the universities and vice versa.

Q: What is the benefit of the Master studies with regard
to your current professional activity?

Q: You had won the “Burgdorfer Innopreis 2014”. What
kind of award is this and with which project did you get
the award?
A: The main idea behind the “Burgdorfer Innopreis” is
to give to a general public the chance to see how fascinating the study at the BUAS is. For this purpose, the five
most innovative projects are selected to compete against
each other in a presentation competition. This means my
master thesis “Foot-Stimulation Module for a Robotic TiltTable” had to be presented as simply as possible and within ten minutes. The preparation of such a presentation is
labor-intensive but a very exciting and instructive task. I
was surprised and very happy to win this price, this would
not have been possible without the great help from my
colleagues.

BZ Berner Zeitung, March 7, 2014,
page 1.
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