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When Werner Theodor Otto Forssmann performed  

the first catherization of the right heart in 1929 

through self-experimentation, he surely did not con-

sider setting the foundation for modern minimally 

invasive heart surgery. It’s promising field of appli- 

cations is constantly growing, thanks to extensive  

research. In contrast, there is a notable lack of well-

trained and experienced heart surgeons for certain 

procedures, as medical education is risky and expen- 

sive. Cardex offers an innovative solution to secure  

a safe and target-aimed training.
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Werner Theodor Otto Forssmann was a German 

urologist and surgeon. After his medical studies 

at the Humboldt university he became a pioneer 

in the field of heart surgery.
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In context of our bachelor studies in mechanical engineering, we 

have the opportunity to conduct ”Focus”-projects during the last year. 

Initiated by institutes, experienced coaches accompany and supervises 

those projects. 

The focus lies on having the opportunity to realize a project from  

the idea up to completion. In this way, we gain a unique insight into 

product development.  

We acquire our fundamental knowledge through coordinated parallel 

attendance of lectures, the dialogue with specialists and private study. 

The highlight is the Rollout on the 29th of May in the main building  

of the ETH, where all teams will present their projects to the public and 

the media. 

In the next eight months, our team of six mechanical engineering 

students will delve into the development of a simulator for complex 

minimally invasive heart surgery. In the end, we present a novel,  

reliable solution that allows safe training of surgeons.

We will master this challenge through a structured and flexible  

course of action. We will use our maximal potential by splitting  

up workloads on one hand and tackling big problems as a team  

on the other hand.

Focusproject

Project team

Georg Brunner       Simona Santamaria  Yves Haag                     Oliver Steffen                      David Mauderli          Simon Rogler

“ The capability to innovate is closely related to 
the ability to test and validate the product in the 
application under real world conditions. A reali-
stic hardware based simulator for cardiovascular 
interventions will be a game changer.”
   Prof. Dr. Mirko Meboldt
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Many catheter-based procedures on the heart require access to  

the left atrium. While being still present at birth, this passage closes  

off in later stages of growth.

To re-establish this connection, a needle of approx. 90cm length is 

inserted at the groin. The device is advanced through the inferior vena 

cava up to the right atrium, to puncture the interatrial septum. The 

surgeon has no direct vision but guides the needle using fluoroscopy 

and echocardiography as imaging technologies. This whole procedure 

is called ”Transseptal Puncture Procedure”.

Anatomy

It is our goal to construct a simulator for minimally invasive proce- 

dures on the heart. Providing realistic handling in combination  

with direct feedback this practical experience will offer a better pre- 

paration for transseptal puncture. Other than in conventional simu- 

lators a physical model of patients anatomy will be integrated in 

the simulator.

Vision

Source: Swissheart Foundation 

Penetration of the atrial septum at the “Fossa Ovalis“  

and insertion of a Mitraclip® into the mitral valve.
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The development is realized in close collaboration with respected heart surgeons and biomedical engineers 

of the University Hospital Zurich

The number of patients suffering from cardiovascular diseases is steadily 

increasing. Those conditions include atrial fibrillation, which is the most 

common reason for transseptal puncture. Due to the high success rate 

of this procedure it is very likely to become clinical routine.

Still certain anatomic anomalies often cause difficulties for surgeons. 

In addition, the acquisition of the method requires a profound training 

and a significant number of surgeries under supervision, which not only 

costs a lot of time in the operating theatre, but also poses an increased 

risk for complications.

There are already simulators trying to tackle this subject but mostly  

those products are insufficient solutions. Either they are too far from 

reality or they require animal hearts and extensive preparations. 

Our goal is to reproduce this procedure as realistic as possible, without 

animal testing and with high reproducibility. The simulator should allow 

for anomalies, to optimally prepare the surgeon for the actual surgery.

Why is there a need for a 
simulator?Coaching team

“ With the availability of novel technologies, 
the development of innovative simulation
platforms, to replicate various cardiovascular  
interventions, can help clinicians to advance 
translational research, education and training.”
   Prof. Dr. Francesco Maisano

Georg  Brunner           David Mauderli          Oliver Steffen

Simon Rogler        Simona Santamaria         Yves Haag

Prof. Dr. Francesco Maisano
Projekt Partner

Prof. Dr. Mirko Meboldt
Head pd|z

Dr. Bente Thamsen
Senior Coach

Andrea Guidotti
Biomedical Engineer USZ

Universitätsspital 
Zürich

Cardex

Jan Zimmermann
Projekt Coach

Helen Meyer
Student Coach

ETH – pd|z
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Imaging

11%

Mechatronic/Feedback 

43%

Parts purchase

6%

Testing

16%

Diverses

5%

Production
19%

Patron details | How to support our project:The resulting project costs will be
estimated at 45‘000 to 50‘000 CHF.

During intervention, the surgeon needs an optimal visual of the procedure. He guides the needle through fluoroscopy 

and echocardiography. These imaging techniques being very expensive, they account for a large portion of our budget. 

Also, the X-ray radiation is very harmful and a proper alternative must be established.

 Patron  Sponsor  Main sponsor Premium sponsor       Individual sponsor

 from 100 CHF from 1‘000 CHF  from 5‘000  CHF  from 15‘000 CHF             upon consultation

Mention in the  
✔	 	 ✔	 	 ✔	 	 ✔	 	

 
final brochure

Mention on  
✔	 	 ✔	 	 ✔	 	 ✔

  
social media          						 	

Logo and link    ✔	 	 ✔	 	 ✔       	 						 	
on website    small  medium  big

Logo on banner                         ✔	 				 ✔	 					 	✔
at the official rollout        small  medium      big

Logo on team shirts               ✔	 	 ✔

Attendance at reviews      ✔	 	 ✔

Short description of        
✔  company on website

Presentation of the        
✔project at a company event

Logo on prototype       upon consultation 

Individual sponsor 
Please feel free to contact us anytime with personal offers. We will certainly find a solution that suits your expectations.
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ETH Zürich

Yves Haag – Sponsorship/Finance

Fokusproject Cardex

Phone 044 633 82 21

LEO B 8.4

Leonhardstrasse 27, 8092 Zurich

SWITZERLAND

haagy@ethz.ch

www.cardex.ethz.ch

       www.facebook.com/cardex.ethz
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