
ADMISSION AND ACCOMMODATION

The course is offered in a hybrid format, allowing participants the flexibility 
to attend either in person or remotely via the Microsoft Teams platform. 
Admission to on-site attendance is granted on a  first-come, first-served 
basis to comply with the capacity of the lecture room.

Registration fees:

- Early Bird On-Site Participation: € 650.00 + VAT* 
  Deadline: May 14, 2025

- Late On-Site Participation: € 800.00 + VAT* 
  Deadline: July 1, 2025

- Live Streaming Online Participation: € 250.00 + VAT*
  Deadline: July 1, 2025

On-site participation includes a complimentary bag, five fixed menu buffet 
lunches, hot beverages, downloadable lecture notes.
Online participation includes downloadable lecture notes.

Application forms should be submitted online through the website: http://
www.cism.it. A confirmation message will be sent to participants whose 
applications are accepted.
Upon request, and subject to availability, a limited number of on-site participants 
can be accommodated at the CISM Guest House for € 35 per person per night. 
To request accommodation, please contact foresteria@cism.it.

 * where applicable; bank charges are not included - Italian VAT is 22%.

CANCELLATION POLICY
Applicants may cancel their registration and receive a full refund by notifying 
the CISM Secretariat in writing (via email) no later than:
- May 14, 2025, for early bird on-site participation;
- June 14, 2025, for late on-site participation;
- July 1, 2025, for online participation.
 No refunds after the deadlines. Cancellation requests received before these 
deadlines  and incorrect payments will be subject to a € 50.00 handling fee. 

CISM GRANTS
A limited number of participants from universities and research centers who 
do not receive support from their institutions can request a waiver of the 
registration fee and/or free lodging. Requests should be sent to the CISM 
Secretariat by May 14, 2025, along with the applicant's curriculum vitae and 
a letter of recommendation from the head of the department or a supervisor 
confirming that the institute cannot provide funding. Preference will be given 
to applicants from countries that sponsor CISM.

For further information please contact:
CISM (Seat of the course)
Palazzo del Torso - Piazza Garibaldi 18 - 33100 Udine (Italy)
tel. +39 0432 248511 (6 lines)
e-mail: cism@cism.it  |  www.cism.it

Udine  July 14 - 18  2025

Advanced School 
coordinated by

Marcus Granegger
Medical University of Vienna

Austria

Bernhard Semlitsch
Technical University of Vienna

Austria
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The demand for donor organs 
exceeds the supply, necessitating 
the development of alternative, de-
vicebased artificial organs. These 
devices are essential not only for 
bridging patients to transplantation 
but also as potential permanent 
solutions to organ failure. To en-
sure these devices function safely 
and effectively at the intersection 
of biology, fluid dynamics, chem-
istry, mechanical engineering, and 
medicine, extensive testing under 
realistic conditions is crucial. 
However, current experimental 
models, such as mock circulations 
and animal experiments, are often 
costly, time-consuming, and fail to 
fully replicate human pathophysi-
ology. These limitations contribute 
to high development costs, risks, 
and failure rates in the clinical 
translation of artificial organs.

In this context, in-silico methods 
are increasingly important in the 
design and approval process of 

complex medical devices. Compu-
tational simulations can signif-
icantly reduce risks and failure 
rates by allowing for the screening 
of numerous scenarios and 
predicting critical events in "virtual 
patients." These simulations can 
uncover issues that are not 
detectable in traditional laboratory 
setups, offering unprecedented 
insights into human-machine inter-
actions, such as detailed flow field 
information across the entire do-
main. This is particularly valuable 
in blood-wetted artificial organs, 
where early-stage predictions of 
hemocompatibility issues, such 
as blood damage and thrombosis, 
can lead to improved designs. 
The flexibility of numerical models 
allows for the incorporation of 
realistic boundary conditions-such 
as moving geometries and a wide 
range of pressure and flow condi-
tions-and complex physiological 
mechanisms, including non-New-

tonian flow phenomena. However, 
the computational intensity of 
these simulations necessitates 
efficient and accurate modeling 
strategies to deliver results in time. 
As a result, numerical simulations 
often involve problem idealization 
and approximation. Patient-specif-
ic geometries and fluid properties 
introduce inherent uncertainties, 
making the validation of com-
putational methodologies and 
uncertainty quantification essential 
for reliable predictions. Berlin 
Heart GmbH is among the market 
leaders in the sector, upholding 
the highest standards in reliability 
and precision for innovative VADs 
for mechanical circulatory support, 
and will present their approach 
to utilizing numerical simulations 
from a manufacturer’s perspective.

This course provides participants 
with the fundamental framework 
to understand and conduct 
computational simulations in 

bio-fluidic applications. Designed 
for graduate students, physicians 
and researchers in medical, 
applied, and engineering sciences 
with an interest in biomechanics, 
the course offers an overview of 
numerical simulation methods to 
guide the design and application 
of artificial organs. Topics range 
from an introduction to the basic 
physiology of the respiratory 
and cardiovascular systems to 
advanced numerical simulation 
methods that capture complex 
human-machine interactions 
in moving organs. Emphasis is 
placed on modeling boundary 
conditions, turbulent flow regimes, 
and non-Newtonian flow behavior. 
The lecture series is complement-
ed by poster sessions, where 
participants can present their 
work and foster cross-disciplinary 
collaborations.
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fith, B. P., and Wu, Z. J., “The use 
of computational fluid dynamics in 
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from the CISM web site. Instructions will be sent to accepted participants.
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PRELIMINARY SUGGESTED READINGS

LECTURES

Katharine Helen Fraser - University of Bath, United Kingdom
6 lectures on: The nature of blood flow in medical devices; 
Measuring blood velocity fields; Numerical modelling of haemolysis; 
Numerical models of thrombosis; Relevance of turbulence modelling 
in rotary blood pumps; Methods for simulating medical devices.

Manuel Garcia-Villalba - Technical University of Vienna, Austria
6 lectures on: Computational fluid dynamics; Multi-scale, multi-
physics simulations; Uncertainty quantification; Immersed boundary 
methods; Fluid-structure interaction methods; Application to 
modelling of cardiac valves.

Marcus Granegger - Medical University of Vienna, Austria
6 lectures on: Cardiac mechanics; Experimental approaches to 
investigate cardiac biomechanics; Modelling flow through the 
vasculature; Venous physiology and Guyton’s model of venous 
return; Lumped parameter modelling of the cardiovascular 
system; Interaction between implantable blood pumps and the 
cardiovascular system.

Martin Schweiger - Universitäts-Kinderspital Zürich, Switzerland
4 lectures on: Basic physiology (Blood/Heart/Vessels); The 
cardiovascular system - Physiology/Pathophysiology/Surgeries; 
Blood trauma, deceases, and anticoagulation; The surgeon 
perspective (artificial organs, in-silico medicine).

Bernhard Semlitsch - Technical University of Vienna, Austria
4 lectures on: The need for simulation methods in medicine; 
Handling patient specific geometries; Modelling flow in rotating 
machines; Blood pump design.

Lisa Prahl-Wittberg - KTH, Royal Institute of Technology, Sweden
6 lectures on: Multiphase modelling of blood flow; Turbulence 
modelling considerations and requirements; Lagrangian particle 
tracking; Modeling of thrombus formation in artificial devices; The 
fluid dynamics of ECMO components (pumps and cannulae); 
Interaction cannulae and patient in ECMO / Cannulation strategies 
in ECMO.

Adrian Wisniewski - Berlin Heart GmbH, Germany
3 lectures on: Berlin Heart’s advanced pediatric heart support 
systems; Regulatory issues with numerical simulations; Limitations 
of numerical simulations compared to in-vitro analyses.


