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The Mission of ESF is to provide a common platform for its Member
Organisations in order to advance European research and to explore new
directions for research at the European level. Through its activities, the ESF serves the needs
of the European research community in a global context.

The main objectives of ESF for the years 2006-2010 as defined by its current Strategic Plan
are to promote Science Strategy and Science Synergy, paving the way for initiatives across
disciplinary and geographic boundaries in the European Research Area (ERA).

The Exploratory Workshops scheme is one of the key instruments of the Science Strategy
“pillar”. Each year, ESF supports approximately 50 Exploratory Workshops across all
scientific domains. The focus of the scheme is on workshops aiming to explore an emerging
and/or innovative field of research or research infrastructure, also of interdisciplinary
character. Workshops are expected to open up new directions in research or new domains. It
is expected that a workshop will conclude with plans for specific follow-up research activities
and/or collaborative actions or other specific outputs either within the frame of ESF (e.g.
prepare the ground to develop a Forward Look, a Research Networking Programme or a
EUROCORES proposal; publication of a Policy Briefing...) or for submission to the EU 7th
Framework Programme or to other European or international funding organisations.
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Main Objectives of the Workshop:

The field of heart modelling dates back to 1960 when Professor Denis Noble (Oxford),
still a PhD student at the time, showed that mathematical equations could model how
the electrical activity of a heart cell is influenced by the movement of sodium and
potassium ions in and out, transported by pumps, channels that sit in the cell’s
membrane. Over last 40 years and more, cardiac models have become increasingly
sophisticated, mimicking different types of heart cell and taking into account more of
each cell’s ion transport systems. Over the years, cardiac modeling research in Oxford
has recognised the benefits of collaborative science through working with research
groups in Europe, New Zealand, the USA and Asia and more recently through
collaborative projects such as the Integrative Biology e-science pilot project.
Researchers are currently able to demonstrate computer models founded on millions of
mathematical equations that describe the proteins, cells, and tissues of the heart, and
this is the product of more than 40 years of research. Research across the globe covers
many aspects of this science and the heart modelling community is advanced
compared to the cancer modelling community. There still remains, however, many
unanswered questions and through leveraging the skills and research of new groups
across the globe, we may one day determine a cure for these diseases through utilising
the vast compute facilities available to us. The pharmaceutical industry has a keen
interest in pursuing research where they could in theory predict the behaviour of the
heart when exposed to drugs to prevent a repeat of the withdrawal of the arthritis
painkiller Vioxx and the disastrous drug trial in the UK in recent months where 6
volunteers were seriously affected by taking a drug as first human volunteers in a
clinical trial.

The Integrative Biology project led by Prof. David Gavaghan has developed new
partners in the USA and Canada in the area of in-silico heart modelling, recognising
the need to work across organisational boundaries to progress science faster.

This workshop aims to bring together the European leaders in the field of Heart
Modelling, to present current work and perspectives, and to explore future potential
collaborations, in the context of the Seventh Framework Programme. Funding for
travel and accommodation will be provided by our recently awarded European Science
Foundation grant. We expect to bring to Oxford 20-30 participants, who have been
selected on the basis of their scientific excellence, potential contribution and reflecting
a European dimension. We believe that this workshop will be a unique opportunity to
help consolidating and advancing research on Heart Modelling in Europe.
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PRELIMINARY PROGRAMME

Tuesday 15 May 2007

Evening

Arrival

Wednesday 16 May 2007

09:00-10:30

09:00-09:15

09:15-09:40
09:40-10:05

10:05-10:30

10:30-11:00

11:00-12:40

11:00-11:25

11:25-11:50

11:50-12:15

12:15-12:40

12:40-13:45

13:45-15:00

13:45-14:10

14:10-14:35

14:35-15:00

15:00-15:30

15:30-17:30

19:00

Session 1
Chair: Blanca Rodriguez

Introduction /7 Welcome / Opening remarks

Presentation of the European Science Foundation (ESF)
Zita Ausrele Kucinskiene (Standing Committee for the European Medical
Reseach Councils)

Ronald Wilders: "25 years of SA nodal cell modelling”

Chema Ferrero and Javier Saiz: "Modelling reentry in ischemia and
the effects of antiarrhythmic drugs”

Olivier Bernus: "Modelling arrhythmias during ischemia and their
visualization using optical mapping"

Coffee Break

Session 2
Chair: Nicolas Smith

Stefano Severi and Simone Furini: "Ventricular cell modelling:
applications to uremic cardiomyopathy and heart failure"

Olga Solovyova: "Integrative models of the electro-mechanical activity
of myocardium. The role of myocardial heterogeneity"

Joakim Sundnes "Computational methods for models of cardiac
electrophysiology and mechanics"

Tammo Delhaas and Theo Arts - University of Maastricht,
Netherlands. "Non-invasive Determination of Cardiovasular
Hemodynamics and Mapping of Depolarization Sequence by Patient-
specific Modeling"

Lunch / Discussions

Session 3
Chair: Gernot Plank

Alejandro Frangi: "Statistical modeling of cardiac anatomy: framework
and tools"

Herve Delingette: "CardioSense3D: Towards a patient specific electro-
mechanical model of the heart"

David Gavaghan: “Building an IT infrastructure to support in silico
physiological experimentation and software development”

Tea Break

Session 4
Chair: Peter Kohl

Breakouts/ Discussions/Concluding remarks

Workshop dinner
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Thursday 17 May 2007

09:00-10:40

09:00-09:25

09:25-09:50

09:50-10:15

10:15-10:40

10:40-11:00

11:00-12:45

11:00-11:25

11:25-11:50

11:50-12:15

12:15-12:40

12:40-13:45

13:45-15:30

15:30-16:00

16:00-17:30

Session 5
Chair: Sasha Panfilov

Gunnar Seemann: "Electrophysiological heterogeneity and mutation in
the human heart"

Adriaan van Oosterom: "The Lausanne atrial model; recent
applications; new projects”

Henggui Zhang: "3D anatomical model of clinical electrophysiology of
human atria during atrial fibrillation"

Vito Starc: “Mathematical model of global left ventricular function based
on cooperativity mechanism”

Coffee Break

Session 6
Chair: Gunnar Seemann

Vadim Biktashev: "Critical fronts and the problem of initiation of
propagating waves in ionic models of excitation."

Richard Clayton: “Computational models of reentry and fibrillation in
the heart”

Sasha Panfilov and Kirsten ten Tusscher: 'Modelling cardiac
arrhythmias in an anatomically based model of the human ventricles"

Gernot Plank: "Design Challenges posed by structurally and
functionally realistic Virtual Heart Simulators”

Lunch

Session 7
Chair: Richard Clayton

Breakouts / Discussions on possible follow-up activities and/or
collaborative actions

Tea Break

Session 8
Chair: David Gavaghan

Discussions on possible follow-up activities and/or collaborative
actions/ Concluding remarks

Friday 18 May 2007

Morning

Departure
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Objectives of the ESF Standing Committee for
European Medical Research Councils (EMRC)

The ESF Standing Committee for the European Medical Research Councils (EMRC) has overall
responsibility for initiating and coordinating ESF’s scientific activities in medical
sciences and for providing expert advice on issues of science policy. It covers a broad
range of disciplines and the Committee’'s main objectives range from promoting
interactions between the biomedical and clinical research communities, through
providing policy advice, to stimulating collaboration in emerging research areas.

The EMRC covers fields such as:

. Diagnostic and therapeutic medicine
. Neurobiology
. Immunology

. Clinical studies

. Communicable diseases

. Human genetics & functional genomics
. Medicinal biotechnology

. Public Health, etc.

ESF Medical Sciences:

Carole Moquin-Pattey Blanche Schaller (on leave) / Julien Weber
Head of Unit Administrative Assistant
Thomas Bruhn Gwenaelle Le Cochennec
Scientific Secretary Administrative Assistant
Tel: +33(0)388767118
Email: emrc@esf.org
http://www.esf.org/emrc
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Provisional List of Participants

Convenor:

1. David GAVAGHAN
Life Sciences Doctoral Training Centre
Computing Laboratory
University of Oxford
Wolfson Building
Parks Road
Oxford OX1 3QD
United Kingdom
Tel:  +44 1865 273838
Email: david.gavaghan@comlab.ox.ac.uk

Co-Convenors:

2. Richard CLAYTON
Department of Computer Science
Sheffield University
Regent Court
211 Portobello Street
Sheffield S1 4DP
United Kingdom
Tel:  +44 114 222 1845
Email: r.clayton@dcs.shef.ac.uk

3. Alan GARNY
Physiology Department
University of Oxford
Parks Road
Oxford OX1 3PT
United Kingdom
Tel:  +44 1865 272114
Email: alan.garny@physiol.ox.ac.uk

4. Peter KOHL
Physiology Department
University of Oxford
Parks Road
Oxford OX1 3P
United Kingdom
Tel: +44 1865 272 114
Email: peter.kohl@physiol.ox.ac.uk

5. Blanca RODRIGUEZ
Computing Laboratory
University of Oxford
Wolfson Building
Parks Road
Oxford OX13QD
United Kingdom
Tel: +44 1865 273838
Email: Blanca.Rodriguez@comlab.ox.ac.uk

ESF Representative:

6.

Zita Ausrele KUCINSKIENE

Department of Physiology, Biochemistry and
Laboratory Medicine

Faculty of Medicine

University of Vilnius

Ciurlionio 21/27

03101 Vilnius

Lithuania

Email: zita.kucinskiene@mf.vu.lt

Participants:

7.

10.

1.

12.

Theo ARTS

Geneeskunde, Biofysica
Maastricht University
Postbus 616

6200 MD

Netherlands

Email: T.Arts@bf.unimaas.nl

Olivier BERNUS

Institute of Membrane and Systems Biology
Faculty of Biological Sciences

University of Leeds

Worsley 10.96

Leeds LS2 9JT

United Kingdom

Email: O.Bernus@leeds.ac.uk

Vadim BIKTASHEV

Department of Mathematical Sciences
Liverpool UniversityLiverpool University
Peach Street

Liverpool L69 7ZL

United Kingdom

Email: V.N.Biktashev@liverpool.ac.uk

Tammo DELHAAS

Department of Physiology
Maastricht University
Universiteitssingel 50

6229 Maastricht

Netherlands

Email: t.delhaas@fys.unimaas.nl

Herve DELINGETTE

INRIA

2004 Route des Lucioles

06902 Sophia-Antipolis

France

Email: Herve.Delingette@inria.fr

Chema FERRERO

Departamento de Ingenieria Electronica
Universidad Politecnica de Valencia
Camino de Vera s/n

46021 Valencia

Spain

Email: cferrero@eln.upv.es
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15.

16.

17.

18.

19.

.Alejandro FRANGI

Department of Technology
Universitat Pompeu Fabra

Pg Circumvallacio 8

08003 Barcelona

Spain

Email: alejandro.frangi@upf.edu

.Simone FURINI

DEIS - Department of Electronics, Computer
Sciences and Systems

University of Bologna

Viale Risorgimento 2

40136 Bologna

Italy

Email: sfurini@deis.unibo.it

A.V. PANFILOV

Department of Theoretical Biology
University of Utrecht

Padualaan 8

3584 CH Utrecht

Netherlands

Email: a.v.panfilov@bio.uu.nl

Gernot PLANK

Zentrum fir Physiologische Medizin
Institut fur Biophysik

Graz University

Harrachgasse 21/IV

8010 Graz

Austria

Email: gernot.plank@meduni-graz.at

Javier SAIZ

Departament de Ingenieria Electronica
Universidad Politecnica de Valencia
Camino de Vera s/n

46021 Valencia

Spain

Email: jsaiz@eln.upv.es

Gunnar SEEMANN

Institut flir Biomedizinische Technik
Universitaet Karlsruhe
Kaiserstralle 12

76128 Karlsruhe

Germany

Email: Gunnar.Seemann@ibt.uni-karlsruhe.de

Stefano SEVERI

DEIS - Dipartimento di Elettronica, Informatica,

Sistemistica

University of Bologna

Viale Risorgimento, 2

40136 Bologna

Italy

Email: sseveri@deis.unibo.it

20.

21.

22.

23.

24.

25.

26.

Nic SMITH

University of Oxford

Wolfson Building

Parks Road

Oxford OX13QD

United Kingdom

Email: nic.smith@comlab.ox.ac.uk

Vito STARC

Institute of Physiology
University of Ljubljana
Zaloska 4

1100 Ljubljana

Slovenia

Email: vito.starc@mf.uni-lj.si

Joakim SUNDNES

Simula Research Laboratory
P.O.Box 134

1325 Lysaker

Norway

Email: sundnes@simula.no

Kirsten TEN TUSSCHER
Department of Theoretical Biology /
Bioinformatics

University of Utrecht

Room 7506

Padualaan 8

3584 Utrecht

Netherlands

Email: khwjtuss@hotmail.com

Adriaan VAN OOSTEROM

Institute of Signal Processing
University of Lausanne

ELD 241 (Batiment ELD)

Station 11

1015 Lausanne

Switzerland

Email: adriaan.vanoosterom@epfl.ch

Ronald WILDERS
Department of Physiology
Universiteit van Amsterdam
Meibergdreef 15

1105 AZ Amsterdam
Netherlands

Email: r.wilders@amc.uva.nl

Henggui ZHANG
University of Manchester
Room G22,

Sackville Street Building (Main Building)

Manchester M13 9PL
United Kingdom
Email: H.Zhang-3@manchester.ac.uk
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