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The potential of information technology, 

image-guidance and intelligent instrumenta-

tion for computer-aided medical interven-

tions is only partially realised. New and 

improved technology is enabling the further 

development and re�nement of common 

surgical techniques and minimally invasive 

procedures, thus contributing to increased 

patient comfort and quality of life.

 

Now in its second phase the Co-Me net-

work of about 30 leading clinics and en-

gineering sites in Switzerland is addressing 

the growing need for high-�delity surgical 

tools for training, planning, and intra-opera-

tive support by concentrating on the techno-

logical foci established during the �rst pha-

se. At the same time, the program adapts 

to recent advances and trends in the �eld of

computer-aided and image-guided surgery.

 

Advanced simulation tools are being 

developed for both preoperative functional 

planning and the generic training of 

surgical skills. At the Computer Vision Lab 

of ETH Zurich Dr. Matthias Harders and his 

team are addressing the still open question 

of the necessary level of realism to achieve 

a speci�c training effect as well as the lack 

of appropriate assessment tools of surgical 

skills impeding evaluation procedures for 

existing setups. They are tackling these 

prevalent drawbacks with a reference 

surgical simulator of highest possible 

realism. The driving application for their 

endeavor is the simulation of hysteroscopic 

interventions. The general focus of Phase II 

is to push the prototype framework towards 

a fully immersive setup in order to establish 

the envisioned reference simulator.

Another key challenge is the provision 

of realistic predictions of biomechanical 

and physiological organ behaviour, while 

maintaining the necessary performance 

to deliver results with a clinically accep-

table speed. It is met for example at the 

MEMCenter, Institute for Surgical Tech-

nology and Biomechanics of the University 

of Bern where the mechano-biology and 

real-time simulation of soft tissue is being 

studied and developed.

Within Co-Me’s cross-linked 13 individual 

research projects, special emphasis is given 

to interdisciplinary collaboration between 

engineers and clinicians. Based on the 

expertise of the medical doctors and the 

support of industrial partners, the engineers 

produce powerful tools, which are 

nationally and internationally outstanding.         

                                                         continued on next page

Augmented reality is fast becoming an essential part of minimally invasive surgery.  Through the surgical microscope pro-

perly scaled, virtual 3D-representations of medical scans and the precise coordinates of all surgical tools are simultaneously 

visible.                                      (Imag e: Insel Hospital Bern; Dept. of Oto-Rhino-Laryngology, Head and Neck Surgery)
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The re�nement of intraoperative navigation 

is leading to the further reduction of inva-

siveness. Intraoperative images are ef�cien-

tly combined with clinically realistic tissue 

simulation, offering the adaptation of rich, 

high-quality preoperative imaging to the 

dynamically changing surgical scene.

 

In addition smart surgical instruments and 

implants with integrated sensors offer rich 

in vivo anatomical and physiological 

information both during the surgery and 

postoperatively. Force measurement systems 

for ligament balancing in unilateral knee 

prostheses, and intelligent load sensing 

instruments for spinal surgery with ultra 

low power telemetry are being developed 

at the University of Bern and the Berne 

University of Applied Sciences in Biel. The 

devices will be entirely wireless, in order to 

maximise convenience for the surgeon and 

minimise invasiveness.

The primary foci of the NCCR Co-Me  

– concentrating on the treatment of the 

musculo-skeletal system, cardio-vascular 

interventions and abdominal soft tissue 

surgery – have been complemented by 

cranio-maxillo-facial and neurosurgery. At 

the Virtual Reality and Active Interface 

Group of the ETH Lausanne Dr. Charles Baur 

and his team are developing an array of 

complementary technologies for surgeons, 

including 3D model reconstruction, real-time 

3D model update, physics-based graphics, 

vision-based activity monitoring, optical 

tracking and large-workspace haptics. They 

combine these techniques to build active 

user interfaces for image-guided radiology 

applications (biopsy), neurosurgery (trans-

articular screw placement) and visceral 

surgery (kidney and liver surgery), while 

providing ef�cient, noninvasive surgeon-

computer interaction. 

Noninvasiveness is being pushed to new 

levels. At the Neurosurgical Clinic of the 

University Hospital Zurich PD Dr. Daniel 

Jeanmonod and his collaborators are 

working on the introduction of Transcranial 

Magnetic Resonance-guided Focused 

Ultrasound into clinical medicine for 

neurosurgical treatment of brain diseases 

in a fully noninvasive manner. They attempt 

to focus high intensity ultrasound beams 

into a hotspot with a volume of only a few 

cubic millimeters. Target volume planning 

and online temperature mapping in the 

target volume are done using Magnetic 

Resonance Imaging methods. Through the 

use of virtual reality the untouchable comes 

thus within reach.

E D I T O R I A L

The recently started second phase of the NCCR Co-Me is a 

result of two years of intense preparatory work. The �rst phase 

generated not only many convincing results, but also even more 

ideas to be realised in the future. Although a strict thematic and 

structural continuity between the two phases would have been 

possible, the management decided to fully use the transition as an 

opportunity for the re-evaluation of the targets of the Center. These considerations enabled an 

adaptation of the goals and structures of Co-Me to the new trends in the rapidly developing 

�eld of computer aided therapy. Our aim was to �nd a healthy balance between further 

exploiting the results of the �rst phase and entering exciting new ventures. The experiences 

during the �rst half year of the second phase demonstrate the success of our strategy. The 

smooth transition to new structures and impressively fast integration of new participants clearly 

show the strength of the network which was formed during the �rst phase. I hope that this 

trend continues in the future resulting in even more exchange and collaborations. This ensures 

the sustainability of our structuring efforts leading to a world-class community of clinicians, 

scientists and engineers in Switzerland in the �eld of computer aided and image guided 

medical interventions.

Wireless load sensing implants are among the smart 

surgical instruments being developed.

(Image: MEM Research Center; University of Bern)

Gabor Szekely

Director, NCCR CO-ME



S C I - A M  5 0  L E A D E R

We like to congratulate Co-Me-researcher 

Prof. Dr. Bradley Nelson of the ETH Zurich 

for being named „Research Leader“ within 

the „2005, Scienti�c American 50“. The 

magazine’s prestigious annual list recognises 

outstanding acts of leadership in science 

and technology from the past year.

Bradley Nelson has been named a Research 

Leader because of his work over the last year 

in nanorobotic manufacturing. His research 

group, part of the Institute of Robotics and 

Intelligent Systems (IRIS) at ETH, investigates 

new manufacturing technologies capable 

of creating building blocks for a variety of 

nanometer size devices.

Nelson and his team aligned hundreds 

to thousands of multiwalled nanotubes on 

and between tiny electrodes by applying a 

standard two-dimensional electrical �eld to 

a suspension of tubes. He then burns off the 

nanotube’s top layers, breaks them in the 

middle, or otherwise tweaks them to create 

electronically controlled emitters, rotating 

actuators and telescoping linear actuators.

Currently developed nanomachines, 

such as motors and sensors, will form the 

components of nanorobots that may be used 

for a variety of purposes, such as to explore 

the inner workings of biological cells, to 

perform surgery on single cells, or to deliver 

drugs to speci�c locations throughout the 

body. Bradley Nelson is the head of both 

IRIS and the Department of Mechanical and 

Process Engineering at ETH.

P E O P L E

Prof. Dr. Bradley Nelson is developing microrobots that will be steered inside the vitreous of the eye for surgical operations 

on the retina.                                                            (Image: Institute of Robotics and Intelligent Systems, ETH Zurich)

KTI MEDTECH-AWARD

Co-Me congratulates! NCCR Co-Me re-

searchers PD Dr.med.vet. Brigitte von 

Rechenberg of the Musculoskeletal Research 

Unit of the University of Zurich and Dr. 

Stephen Ferguson of the MEM Research 

Center, Institute for Surgical Technology 

& Biomechanics of the University of Bern 

received the 2005 KTI Medtech-Award 

of the Swiss Innovation Promotion Agency 

KTI/CTI for their participation in a project 

proving the applicability of BoneWelding® 

Technology in orthopaedic surgery.

The project BoneWelding® is the result of a 

collaboration between the two researchers 

and Woodwelding, a Swiss company that 

licenses new technologies to the wood 

manufacturing industry.

The BoneWelding® process employs ultra-

sonic energy to liquify a polymeric interface 

between orthopaedic implants and the 

host bone. Polymer penetrates the pores 

of the surrounding bone and, following 

a rapid solidi�cation, forms a strong and 

uniform bond between implant and bone, 

thus offering alternatives in the treatment of 

fractures and other degenerative disorders 

of the muskuloskeletal system.

.  

Biomechanical testing was conducted 

by Stephen Ferguson and his team to 

determine the quasi-static pull-out strength 

and fatigue performance of polymeric 

dowels bonded to bone surrogate material 

using the BoneWelding® process. 

Mechanical test results were compared to 

those obtained with a comparably-sized, 

commercial metallic fracture �xation screw.  

Tests in surrogate bone material of varying 

density demonstrated substantially superior 

mechanical performance of the bonded 

dowels in comparison to conventional bone 

screws.

The results of the in vivo study led by Brigitte 

von Rechenberg  have clearly demonstrated 

that the polymer welding concept can be 

successfully applied in bone. The procedure 

itself caused no discernable intraoperative 

stress and the surgeries were completed 

without complications.

At the KTI Medtech-Event BoneWelding® 

was the winner among 30 participating 

projects.

Winners of the KTI  Medtech-Award (Brigitte von Rechen-

berg l. / Stephen Frerguson second from the r.)



Zurich

Masters in Biomedical Engineering

The ETH Masters program offers tracks in 

the following areas:

• Bioimaging

• Bioinstrumentation and Signal Processing

• Biomechanics

• Molecular Bioengineering

The Masters Degree in Biomedical 

Engineering is a joint program of the:

Department of Information Technology and

Electrical Engineering 

DITET (leading house)

Department of Mechanical & Processing

Engineering D-MAVT

18 students (50% from abroad) enrolled 

in the program this past October.  

Applications are now being accepted 

for Winter Semester 2006/2007. To 

apply to the program, please consult 

www.master-biomed.ethz.ch 

The deadline is May 1, 2006.

Program Coordinator

Dr. Marcy Wong

Gloriastrasse 35

CH 8092 Zurich

wong@biomed.ee.ethz.ch

www.master-biomed.ethz.ch

C A L E N D A R

2006 NSTI Nanotechnology

Conference and Trade Show

May 7-11 2006

Boston, Massachusetts

www.nsti.org/Nanotech2006

Bernd-Spiessl-Symposium

Cranio-maxillofacial Surgery 

June 16-18, 2006 

Universitätsspital Basel, Switzerland

www.bernd-spiessl-symposium.com 

MMBIA 2006 Mathematical Methods 

in Biomedical Image Analysis 

June 17-18, 2006 

New York City, NY, USA

http://groups.csail.mit.edu/vision/mmbia 

CAOS 2006 

International Society for Computer 

Assisted Orthopaedic Surgery

June 21-24, 2006 

Montréal, Québec, Canada

www.CAOS-International.org/2006 

MICCAI 2006

Medical Image Computing & 

Computer Assisted Intervention

October 1-6, 2006

COPENHAGEN, Denmark

www.miccai2006.dk

Berne

New Master Course Biomedical Engineering

As of the summer semester 2006, the 

short list of medical engineering education 

possibilities in Switzerland will be augmented 

in the canton Berne by a unique master 

course of studies in Biomedical Engineering. 

The course of studies is assigned to the 

Faculty of Medicine of the University of 

Berne, and is offered in cooperation with 

the Berne University of Applied Sciences.

This cooperation opens the master course 

to a wider audience. For the �rst time 

graduates from a University of Applied 

Sciences are able to take university 

level master studies without additional 

prerequisites in Switzerland. During the 

second and third semester of the course 

a specialisation into the focus areas 

Musculoskeletal System or Microsensor 

and Actuator Technology takes place. The 

successful completion of the course of stu-

dies allows participants to continue their edu- 

cation towards a Ph. D. degree. 

The main target group for this course of 

studies are full-time students who choose the 

program in order to earn a master degree. 

Professionals who work already in medical 

engineering can take the master course 

as a means of continuing education. It is 

possible to complete the studies parallel to 

a professional occupation. 

Course Coordinator

Ulla Jakob-Burger

Stauffacherstrasse 78

CH 3014 Bern

info@BIOENG.master.unibe.ch

www.bioeng.master.unibe.ch

N C C R 
A C K N O W L E D G E M E N T

The National Centres of Comptence in Re-

search (NCCR) are a research instrument of 

the Swiss National Science Foundation.
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