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We are facing a rapid development of science and 
engineering in some regions of the world formerly con-
sidered underdeveloped. The data from Science and 
Engineering Indicators show that the growth trend for 
scientific and technical publications in Latin America 
was approximately 120% in the latest years of the 
twentieth century, the highest trend in the world. Do-
mestic research and development is indeed a challenge 
for all developing and transitional, countries where 
globalisation can rapidly lead to the bad habits of a 
consumer society and make it easy to forget how diffi-
cult it is to protect one’s own tradition, culture, nature 
and resources. And while the developed countries are 
trying to revive their natural environment, where a 
number of species became extinct in the brutal attack of 
industrial and technological development, the question 
for the developing countries is how to drive society 
towards the goals of its citizens: wealth, health and 
wellbeing. By now, scientists in developed countries 
have identified the mistakes made by their governments 
and industries in approaching sustainable development, 
and others have to find a way to avoid them in the fu-
ture.  

 
 Though we do not have numerical data on biomedi-

cal engineering and science publications from Latin 
America for the same period, I am sure that contribu-
tions in this issue of the News will allow readers to get 
a closer look at the current developments and achieve-
ments of our colleagues in that region. For further in-
formation, the Proceedings of the Third Latin American 
Conference on Biomedical Engineering are available 
from the organisers.  

 
 The challenges for health care providers, as seen by 

the WHO, are to enable maximum possible care for 
each patient within the given limitations of the particu-
lar health care system. It would seem to me that the 
Latin American way is the right one, at least from the 
point of view of implementation of medical technology. 
It focuses on the development of its own medical de-
vice industry, its own knowledge based on higher edu-
cation programmes in BME, its own research, and a 
strong and active regional professional organisation. 

 
  

However, the best way to learn more about the pre-
sent status of biomedical engineering and science in Latin 
America is to visit the triennial regional conference, 
CLAEB, which was held in Joao Pessoa, Brazil in 2004. 
In this issue of the News, you will find a number of re-
ports from the Conference. We also present the winners 
of the Cândido Pinto de Melo Student Competition 
Award. Much of the credit for the development of bio-
medical engineering goes to the Biomedical Engineering 
Program of the Federal University of Rio de Janeiro, 
which has a history of teaching, training and research in 
the field over more than thirty years, and is the oldest and 
largest academic centre of BME in Brazil.  

 
 The IFMBE is present in the region through the re-

gional organization, CORAL - Consejo Regional de In-
genieria Biomedica para America Latina- and has nu-
merous affiliates: Brazil, Mexico, Cuba, Argentina, and 
Columbia. In this issue of the News, Jorge E. Monzon is 
presenting the past of CORAL and Fernando Infantosi its 
present and plans for the future.  

 
 The IFMBE has recognised biomedical engineering 

education as the first step towards achieving excellence 
in BMES research and development. This will be a topic 
for discussion at the first meeting of European experts in 
this field within the framework of the European project 
BIOMEDEA, to be held in Eindhoven, the Netherlands in 
December 2004. This project aims to prepare biomedical 
engineering for EHEA, the European Higher Education 
Area. The first meeting deals with harmonising the edu-
cational programs, specifying required minimum qualifi-
cations, educational methods and best practices, and with 
the training of clinical engineers. Two additional meet-
ings are planned within the project: MBES Accreditation, 
to be held in Warsaw, April 2005, and MBES Certifica-
tion, Registration and Continuing Education, to be held in 
Stuttgart, June 2005. Although BIOMEDEA is a Euro-
pean event, the IFMBE strongly believes that the results 
of these meetings will have a global impact, and will con-
tribute to the greater mutual understanding and promo-
tion of BMES throughout all regions, and further initiate 
and develop the collaboration and exchange of research-
ers and students in BMES.  

 Ratko Magjarević 
ratko.magjarevic@fer.hr 

EDITORIAL 
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FROM  I FMBE 

After opening the meeting, Akos Jobbagy, Chairman of 
the Secretaries’ Committee, stressed the importance of 
close communication between the secretaries of all 
affiliated societies and the IFMBE. It is essential that 
information is disseminated and communication is 
maintained permanently. For this purpose Akos has 
established a mailing list interlinking the secretaries of 
all member societies. The list is accessible via the e-
mail address ifmbesec@mit.bme.hu and is moderated 
by Akos. Members should use it to send e-mails (<40 
kbyte). 
 
IFMBE Officers’ Reports 
 
President’s Report 
Joachim Nagel informed the Secretaries’ Committee of 
the most important developments since he took over the 
presidency at the World Congress in Sydney. 
♦ There is growing awareness of the Federation 

worldwide. Thailand and a second Polish society 
have applied for membership, and there are 
increasing demands on IFMBE to co-sponsor and 
endorse conferences.  

♦ A lot of efforts are being invested in the IFMBE 
publications (News, Journal, Proceedings Series and 
Book Series). There has been a major improvement 
in the News concerning contents as well as layout. 
The Proceedings Series now contains nine volumes; 
in 2005 it is expected that another 4 will be added; 
the book series is developing very nicely.  

♦ The journal needs a new editor, as Alan Murray’s 
term is about to expire. A search committee, chaired 
by Joe Barbenel, has been established and has 
started its work.  

♦ The IFMBE is in good shape financially; still, 
efforts are being made to increase the Federation’s 
income in order to allow improved membership 
services.  

♦ The officers are looking into possible ways to 
improve membership services.  

♦ Cooperation with WHO has been widely expanded 
to additional activities, e.g. a global initiative on 
patient safety. IFMBE is, together with WHO, 

considering to prepare a motion for the World 
Health Assembly asking governments to make 
certification of clinical engineers mandatory.  

♦ Accreditation of Biomedical Engineering Programs 
and certification of clinical engineers are of global 
importance. IFMBE has to play a crucial role in 
these issues and has started initiatives in Europe and 
other parts of the world.  

♦ After the formation of the European Alliance for 
Medical and Biological Engineering and Science, the 
creation of an African Alliance and a similar 
umbrella organization in the Asian Pacific Area is 
being initiated  

♦ The Divisions for Clinical Engineering and Health 
Care Technology Assessment are in a phase of 
restructuring. IFMBE is expecting several new 
initiatives to be launched shortly.  

 
Secretary General’s Report 
Ratko Magjarevic updated the Secretaries’ Committee 
on the most important of his activities since his election 
in August 2003. 
♦ The IFMBE website has been transferred to a new 

provider in Belgium.  
♦ The Federation’s directory on the web has been 

reviewed and corrections were made. It is now 
updated on a weekly basis.  

♦ The Constitution and By-laws Committee was 
elected by electronic ballot. The new members of the 
Committee are:  
Joe Barbenel, Great Britain, Chairman 
Antonio Fernando Catelli Infantosi, Brazil 
Marc Nyssen, Belgium 
Maria Siebes, The Netherlands 

♦ Two AC meetings were held; reports are on the 
website.  

♦ A new application form for individual IFMBE 
membership was set up on the web, and applications 
arrived from Uganda and Malta.  

♦ As of Jan. 2004, alerts concerning new releases of 
the IFMBE Journal are sent to all individuals 
(willing to receive them), including the front cover 
of the issue.  

IFMBE Secretaries’ Meeting 
August 4, 2004 

at MEDICON Conference 2004 



♦ Membership: requests went out for society reports 
in 2 parts:  
- a table with administrative information  
- a text part to be published in the IFMBE News.  

♦ The change of address of the SG was sent to all 
world organisations cooperating with IFMBE.  

♦ Conference guidelines are available and could be 
improved by the addition of: 
- guidelines for the submission/selection procedures 
- drafts of contracts 
- instructions for a young investigator competition  

 
Report of the IFMBE Journal Editor, Alan Murray 
♦ Currently, IFMBE is looking for a new editor. 

Please contact Joe Barbenel to suggest candidates.  
♦ There are enough contributions to the Journal and 

we have an excellent reviewing process leading to 
short waiting times before publication.  

♦ To survive, the Journal needs institutional 
subscriptions, the majority of which are by libraries. 
However, this number is declining. Currently the 
publisher does not encourage individual 
subscription; this may change.  

♦ Citations: we need everyone's help to increase 
citations especially within 2 years of the publication 
date of articles, in order to increase the citation 
index. Our publications are widely cited but with a 
half-life of over ten years the number of citations in 
the first 2 years (for the impact factor) is low.  

♦ The free access trial for individuals via the web led 
to more than 2000 subscriptions and 12000 
downloads of articles, but it is a balancing act 
between the number of readers and finances. 

 
Alan Murray asked the secretaries to disseminate the 
following text in order to learn the opinion of the  
IFMBE members: 

A free trial of MBEC is currently available on the 
web for individuals to register. Our publisher 
recommends that we discontinue this free trial at the 
end of 2004, as it is beginning to harm the income 
from library subscriptions. We seek the views of 
IFMBE members on how we can provide a service 
to members while at the same time ensuring income 
to support the journal.  

Member Societies' Reports  
A. Jobbagy proposed to update the Committee only 
on those important items that were not reported in 
writing, since the reports from the member societies 
are regularly published in the IFMBE News.  

 
Australia: Richard Kirsner reported that the World Con-
gress 2003 resulted in a substantial surplus for IFMBE 
and IOMP. 
Austria: a meeting is being planned in honour of Prof. 
Hutten who is retiring. 
Croatia: reported on an award for the best graduate stu-
dent in biomedical engineering. 
Cyprus: stressed that its society is an umbrella compris-
ing medical physics. 
Estonia: plans the 10th anniversary celebration of its 
society in mid October. 
Japan: the name of the society has changed. 
 
Forthcoming elections for the Co-chairperson of the 
Committee: 
It was proposed to have a co-chair from another part in 
the world (i.e. not from Europe) and to have an opportu-
nity to make room for younger colleagues. 
On behalf of the secretaries of the Mediterranean IF-
MBE affiliated societies, R. Magjrevic reported that the 
next Mediterranean IFMBE regional conference, Medi-
con 2007, will be held in Potrorož, Slovenia. T. Bajd, 
the President of the Slovenian society, presented the 
proposal of the Society. 
 
Information on BME conferences where IFMBE is in-
volved is available on the IFMBE web page. 
 
Other Business: 
Mark Van Gils briefed the Secretaries’ Committee on 
the CHART project and urged individuals to register via 
the www.eambes.org website. 
 
It was voted unanimously to convene the next meeting 
of the Secretaries’ Committee at the MBEC'05 in Pra-
gue. 
 

From the Report submitted by Prof. A. Jobbagy 
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FROM THE SOCIETIES 

Almost fourteen years ago, on the 
6th of May, 1991, the Latin American 
Regional Council on Biomedical En-
gineering (CORAL) was formally 
established in Mexico City. The acro-
nym CORAL comes from the de-
nomination in Spanish: COnsejo Re-
gional de Ingeniería Biomédica para 
a América Latina, which happens to 
be the same in Portuguese. It was 
founded with the co-sponsorship of 
the International Federation for Medi-
cal and Biological Engineering 
(IFMBE) and the Institute of Electri-
cal and Electronics Engineering – 
Engineering in Medicine and Biol-
ogy Society (IEEE-EMBS) with the mission to foster 
Biomedical Engineering in Latin America and the Car-
ibbean. The members of this Council are the Latin 
American (LA) National Societies of Biomedical En-
gineering and the EMBS chapters of this region. 

 
The objectives of CORAL, as stated in its constitu-

tion, are to foster, promote and encourage the develop-
ment of research, student programs, publications and 
joint efforts. Furthermore, it shall coordinate activities 
and act as a communication channel among national 
societies, groups or individuals within the region ac-
tive in the field. CORAL shall also serve as a consulta-
tive organization to IFMBE and IEEE-EMBS. 

 
Over this period, the most important achievement 

of CORAL was transforming a sparse distribution of 
biomedical engineers into formal national societies and 
EMBS chapters in some LA countries. The first occur-
rence of a Biomedical Engineering National Confer-
ence, in countries such as Colombia, Venezuela and 
Peru, took place on the occasion of a CORAL Admin-
istrative Council (AdCom) meeting.  

 
Early in 1994, CORAL supported the Brazilian 

Society for Biomedical Engineering (SBEB) in orga-
nizing the World Congress on Medical Physics and 

Biomedical Engineering (RIO’94). In 
this event a Latin American Student 
Competition was promoted. As a result, 
almost half of the nearly 1900 partici-
pants were from Latin American and 
Caribbean countries. One year later, in 
1995, the CORAL AdCom, at its meet-
ing held in Cuba, decided to organize the 
Latin American Congress on Biomedical 
Engineering as a tri-annual IFMBE Re-
gional Conference. In order better to 
advertise this event, special issues of the 
Brazilian Journal of Biomedical Engi-
neering (RBEB) dedicated to Latin 
America were planned. Further, the use 
of the SBEB electronic mailing list to 

improve integration and publicize the field activities in 
Latin America and throughout the world was approved. 

 
The first Latin American Congress on Biomedical 

Engineering was held in Mazatlan, Mexico, in Novem-
ber 1998. This event was organized and hosted by the 
two CORAL members of Mexico, the IEEE-EMBS 
Chapter and the Mexican Society of Biomedical Engi-
neering. It was a major event gathering around 400 rec-
ognized researchers from all over LA, contributing in 
many different topics. IFMBE, Pan American Health 
Organization and IEEE-EMBS supported and contrib-
uted to the success of this Congress.  

 
The II Latin American Congress on Biomedical En-

gineering took place in Havana, Cuba, in May 2001. 
The organization was professionally conducted and the 
program quality reflected the great efforts by the hosts 
to well reflect the advances in the field. It was a very 
successful event with 567 attendees. Thirteen pre-
congress courses were given and several keynote speak-
ers addressed the audience in plenary sessions and spe-
cial topic workshops. 

 
Promoting international activities in Biomedical En-

gineering as well as supporting the national events have 
been the key to CORAL´s role in Latin America. With 
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III Latin American Congress on Biomedical Engineering 
(notes from the Opening Ceremony of the Congress) 

CORAL 



this aim, CORAL supported the organization of the 25th 
Annual International Conference of the IEEE-EMBS 
held in Cancun, Mexico (September 2003). 

 
The III Latin American Congress on Biomedical 

Engineering, an IFMBE Regional Conference, is also a 
joint event with the XIX Brazilian Congress on Bio-
medical Engineering. Again, to advertise this event, 
special issues of the RBEB dedicated to Latin America 
were published in 2003 and 2004. As the World Con-
gress RIO’94, it is hosted by SBEB but this time also 
organized by CORAL.  

 

Finally, it is worth emphasizing that this is an oppor-
tunity to meet old friends and make some new ones. On 
behalf of CORAL, I wish all participants a rewarding 
conference and an enjoyable stay in João Pessoa – Pa-
raiba.  

 
Boas vindas, Bienvenidos, Welcome 
 
 

Antonio Fernando Catelli Infantosi 
President of CORAL 

Email: afci@peb.ufrj.br 

The Organization 
 
The mission of the Latin American Regional Coun-

cil on Biomedical Engineering – CORAL- as stated in 
its constitution, is to foster Biomedical Engineering in 
Latin America and the Caribbean. 

 
The acronym CORAL comes from its denomination 

in Spanish: Consejo Regional de Ingenieria Biomedica 
para  America  Latina.  This  independent  body  was 
founded through the initial co-sponsorship of the Inter-
national Federation for Medical and Biological Engi-
neering (IFMBE) and the Institute of Electrical and 
Electronics Engineers / Engineering in Medicine and 
Biology Society (IEEE/EMBS). CORAL is formed by 
representatives of the National Societies and EMBS 
Chapters in Latin America and the Caribbean. 

 
The objectives of CORAL are (a) to foster, promote 

and encourage the development of research,  student 
programs, publications, professional activities and joint 
efforts; (b) to coordinate activities within the region, 

such as scientific meetings, courses, and seminars, in 
order to obtain full advantage of them and to improve 
the  efficiency,  promoting  and  encouraging  joint 
events; (c) to act as a communication channel within 
the region among national societies, chapters, groups 
or individuals active in the field, and between these 
organizations and the national and international socie-
ties  on  Biomedical  Engineering;  also,  to  improve 
and/or create communication channels between socie-
ties,  laboratories,  hospitals,  industries,  universities, 
and other groups in Latin America and the Caribbean; 
and (d) to serve as a consultative organization to IF-
MBE, IEEE/EMBS, or any national or international 
agency in all matters related to Biomedical Engineer-
ing in the region. 

 
The membership of CORAL is composed of the 

following groups: (1) national societies of Biomedical 
Engineering, affiliated with the IFMBE, from coun-
tries in Latin America and the Caribbean; (2) national 
societies of Biomedical Engineering in Latin America 
and the Caribbean countries that do not have a society 

Biomedical Engineering in Latin America and CORAL 
 

Jorge E. Monzon 

Department of Electrical Engineering, Universidad Nacional del Nordeste,  
Corrientes, Argentina 

jemonzon@exa.unne.edu.ar 
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Abstract 
 

 The Latin American Regional Council on Biomedical Engineering – CORAL- was founded in 
1991 through the initial co-sponsorship of the International Federation for Medical and Bio-
logical Engineering and the IEEE Engineering in Medicine and Biology Society. The mission 
of CORAL is to foster Biomedical Engineering in Latin America and the Caribbean. Over the 
last decade, the main achievement of CORAL was transforming a sparse distribution of BME 
engineers into national societies and IEEE–EMBS chapters in Latin America, leading to na-
tional, regional and international activities of professional, scientific and technical relevance. 



affiliated with the IFMBE, but share the common objec-
tives of CORAL, with the provision that there cannot be 
more than one such society as a member from any one 
country; (3) societies or joint IEEE Chapters of the En-
gineering in Medicine and Biology Society from coun-
tries in IEEE Region 9 (Latin America and the Carib-
bean); (4) sponsoring organizations, either a regional or 
international professional society, government agency, 
or non-profit organization with a demonstrated interest 
in activities in biomedical engineering in Latin America 
and the Caribbean. 

 
The activities of CORAL are managed by an Ad-

ministrative Committee. To provide parity among mem-
bers, the AdCom of CORAL is composed of: (a) the 
President of each of the national societies in Latin 
America and the Caribbean affiliated to IFMBE; (b) the 
Chairperson of each of the IEEE Chapters in Latin 
America and the Caribbean affiliated to EMBS; (c) the 
President of each national society of biomedical engi-
neers in countries in Latin America and the Caribbean 
that do not have a society affiliated to IFMBE; (d) the 
designated representatives of each co-sponsoring or-
ganization. 

 
Where possible and as appropriate, CORAL works 

through its national societies, EMBS Chapters, and 
sponsoring organizations. Each National Society, Chap-
ter and sponsoring organization follows its own consti-
tution and bylaws. 

 
 

The Beginning 
 
Although conversations started back in 1988, it was 

not until 1990 when Robert M. Nerem (IFMBE Presi-
dent), Charles J. Robinson (EMBS President) and Max 
E. Valentinuzzi (EMBS Region 9 Representative and 
IFMBE  Developing  Countries  Committee  member) 
formally discussed the idea of a regional board on Bio-
medical Engineering for Latin America. The first meet-
ing, dedicated to analyzing the shape and scope of the 
board within the region, was held in October 1990 in the 
town of Vaquerias, province of Cordoba, Argentina, 
within the frame of the VII Argentine Congress on Bio-
engineering.  Attending  this  meeting  were  Max  E. 
Valentinuzzi and Jorge E. Monzon (Argentina), Carlos 
Holzmann  Poisson  (Chile),  Angel  Zapata  Ferrer 
(Mexico), Fernando Mora (Venezuela), Oscar Zuloaga, 
Rafael Fraga (Uruguay) and ExCom members of the 
Argentine Society of Bioengineering. 

 
A second meeting took place in Mexico and lasted 

for a few days. On May 6th, 1991, at the Instituto Na-
cional de Cardiologia in Mexico City, a constitution for 
CORAL was signed and ratified by Enrique Buzo Cor-
dova as president of SOMIB (Mexican Society of Bio-
medical Engineering); Walter Celso de Lima as Chair-
man  of  the  EMBS  Chapter  South  Brazil;  Carlos 
Holzmann Poisson as President of SOCHIB (Chilean 
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Society of Biomedical Engineering); Jorge E. Monzon 
as Secretary of SABI (Argentine Society of Bioengi-
neering); Robert M. Nerem as President of IFMBE; 
German Oliveros Villamizar as Delegate for Colombia; 
Carlos Peres da Costa as Delegate of SBEB (Brazilian 
Society of Biomedical Engineering); Charles J. Robin-
son as President of IEEE/EMBS; Max E. Valentinuzzi 
as President of SABI and Angel Zapata Ferrer as Chair-
man of the EMBS Chapter Mexico. Also a provisional 
set of bylaws was then adopted. Bylaws were ratified at 
the following meeting of the AdCom, a year later in the 
city  of  Parana,  province  of  Entre  Rios,  Argentina 
(September 29th, 1992). 

 
Latin American countries have common ethnical, 

cultural, religious and idiomatic roots and at the politi-
cal and economical levels some regional endeavours 
have been in progress for some time. Based on these 
facts, such a homogenous region would show more pro-
clivity toward success for any regional initiative. How-
ever, giving birth to and consolidating CORAL as a 
regional board in Biomedical Engineering was not an 
easy task. Marked nationalisms, strong leadership of 
some countries due to higher development in the field of 
BME (i.e. Argentina, Brazil, Mexico), conceptual dis-
agreements for the technical terminology and scope of 
the field account for some of the variables that were 
needed to be worked on in lengthy discussions over the 
first years. The organization is finally consolidated. Its 
Executive Committee composition –as indicated by the 
Bylaws– exhibits reasonable equanimity in national 
representations. Bylaws also guarantee that officer posi-
tions are open to every country, on a rotational basis. 

 
Over the years, CORAL has been presided over by 

Max E. Valentinuzzi (Argentina, 1991-1994), Carlos 
Peres da Costa (Brazil, 1995-1996), Adriana Velazquez 
(Mexico, 1997-1998) and Jorge E. Monzon (Argentina, 
1999-2001). Current President is Fernando Catelli In-
fantosi (Brazil, 2002-2004) and President Elect is Susa-
na Llanusa Ruiz (Cuba, 2005-2007). 

 
 

Accomplishments 
 
The most important achievement of CORAL as a 

regional organization was transforming a sparse distri-
bution of biomedical engineers in Latin America into 
formal national societies and EMBS chapters. This 
transformation, quite distant from the scenery in the 
´80s, led in the ´90s to national, regional and interna-
tional activities of professional, scientific and technical 
relevance. 

 
A group of enthusiastic leaders –encouraged by 

CORAL ExCom members–, strongly supported the 
founding of societies and chapters in different countries. 
Horacio Venturino and Sergio Basalo developed the 
bioengineering chapter of the Biosciences Society of 
Uruguay. Although unsuccessfully, the late Carlos Lo-



pez Arriola was to establish a society in Paraguay in 
1992(not sense). In Venezuela, Fernando Mora and 
Rosana Esteller, from the Simon Bolivar University and 
Diego Gonzalez from the Universidad de los Andes 
launched the Venezuelan Society of Bioengineering.  

 
The Colombian Association of Bioengineering, un-

der the leadership of Isnardo Torres, was founded in 
1995 and immediately became affiliated to the IFMBE. 
Luis Vilcahuaman and Enrique Durand strengthened the 
Peruvian Association of Biomedical Engineering. A 
joint EMBS Chapter in Venezuela was due to the contri-
butions of Ricardo Silva, Rodrigo Mijares and Luis 
Lara. A recently established EMBS chapter in Peru was 
added to the list in Region 9. 

 
In the last years, many observers attended the Ad-

ministrative Committee meetings of CORAL. They 
have expressed their interest and are leading the process 
of organizing biomedical engineering societies and 
chapters in Ecuador, Honduras, El Salvador, Costa Rica 
and the Dominican Republic. 

 
Attempts to publish a Latin American Journal of 

Bioengineering were unsuccessful. CORAL members 
coincided rather in opening their established national 
publications to authors and papers from all over the con-
tinent. This policy turned into stronger national publica-
tions currently distributed among universities and librar-
ies in Latin America. 

 
The Revista Argentina de Bioingenieria is edited by 

Ricardo Taborda and published by SABI since 1995. 
There are some older publications. The Mexican Jour-
nal of Biomedical Engineering reached its highest rank-
ing among scientific journals in Mexico under the direc-
tion of Emilio Sacristan. Jurandir Nadal re-designed an 
old engineering magazine in Brazil and set up the Bra-
zilian Journal of Biomedical Engineering, a publication 
known for the quality of its contents and for its interna-
tional citations. The Cuban Society of Bioengineering 
offers an electronic on-line version of its magazine. 

 
Special issues of the international journals Engi-

neering in Medicine and Biology Magazine (1992) and 
Medical Progress through Technology (1994) were 
dedicated to Latin America, under the auspices of 
CORAL members.  

 
Formal exchange programs for teachers and stu-

dents followed conversations initiated rather casually 
within CORAL meetings. 

 
The universities of Rio de Janeiro and of Santa Ca-

tarina in Brazil, and the Autonomous University of 
Mexico in Iztapalapa are well known for their fellow-
ships conferred on students from other Latin American 
countries. The Pontificial University of Peru developed 
its graduate program in Biomedical Engineering with 
the help of teachers from the National University of 
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Tucuman, Argentina. Cuban professors from the Insti-
tuto Superior Jose Antonio Echavarria teach in Vene-
zuela on a regular basis. The University of Entre Rios in 
Argentina has common research projects with Mexico 
and Cuba, which include dual supervision of student 
theses. The Universidad de Valparaiso in Chile, exhibit-
ing a recent BME undergraduate program, sponsors its 
students to pursue graduate studies in Argentina. Fac-
ulty members of the Favaloro University in Buenos Ai-
res share teaching and research programs with col-
leagues in Uruguay. 

 
Early in 1992, members of CORAL agreed not to 

hold meetings of the Administrative Committee unless 
they were to take place within the frame of a national 
scientific or technical event. This decision facilitated not 
only the attendance of delegates at AdCom, but also 
their presentations of lectures and papers to these na-
tional events, which turned into Latin American sympo-
sia, now integrated to national events when AdCom 
meets. 

 
Importantly, the regional status mentioned above 

was gained by national meetings held in towns distant 
from the capital cities: Vaquerias and Oro Verde in Ar-
gentina, Florianopolis in Brazil, Bucaramanga in Co-
lombia, Durango in Mexico, and Valencia in Venezuela. 

 
Also, some countries held the first occurrence of a 

Biomedical Engineering event on the occasion of a 
CORAL AdCom meeting. Colombia, Cuba, Venezuela, 
Peru and Chile are such examples. 

 
Promoting international activities on BME was key 

to CORAL´s role in Latin America, as was the support-
ing of national events. 

 
CORAL organizes –every three years– the Latin 

American Congress on Biomedical Engineering, a ma-
jor event for the region. The first congress took place on 
November 1998 in the city of Mazatlan, located in 
north-western Mexico. The second congress was held in 
Havana, Cuba on May 2001 and the third edition –on 
September 2004– in Joao Pessoa, Brazil. Each of these 
meetings was attended by nearly 500 engineers and stu-
dents. The fourth Latin American Congress is pro-
grammed for Venezuela, in 2007. 

 
The IFMBE World Congress on Medical Physics 

and Biomedical Engineering (Rio de Janeiro, 1994) and 
the 25th Annual International Conference of the IEEE-
EMBS (Cancun, Mexico, 2003) are somehow the out-
come of CORAL members’ requests before those inter-
national Biomedical Engineering societies. 

 
 Facing the future 

 
Clearly, CORAL represents a turning point for Bio-

medical Engineering in Latin America. The last ten 
years show the strengthening of an increasing number of 



professional and academic activities in the region, in-
cluding formalization of exchange programs for stu-
dents as well as higher quality publications.   

 
Contributions of the co-sponsoring organizations, 

the IEEE Engineering in Medicine and Biology Society 
and the International Federation for Medical and Bio-
logical Engineering, must also be credited for all of 
these achievements. 

 
The 25th Annual International Conference of the 

IEEE Engineering in Medicine and Biology Society, 
held in Cancun Mexico on September 2003 under the 
auspices of CORAL, has undoubtedly land marked a 
new era for Biomedical Engineering in Latin America, 
as  was the case with the IFMBE World Congress in Rio 
in the mid ‘90s. Exposing the endeavours of professio-
nals and students from the region before qualified inter-
national audiences will hopefully lead to a more prota-
gonist participation of Latin Americans in worldwide 
events in the coming years. 

 
Sources 
 

1. CORAL AdCom meetings minutes, 1991-2002  
http://akimpech.uam.mx/coral/docs_CORAL.html  

 

2. CORAL Constitution and Bylaws, 2001.  
http://akimpech.uam.mx/coral/docs_CORAL.html  

 

3. CORAL Executive Secretary archives, 1991-1996.  
http://akimpech.uam.mx/coral/docs_CORAL.html  
 

4. C. J. Robinson, private communications (EMBS Presi-
dent’s reports), 1990-1991  
 

5. IFMBE internal reports, 1990-1996  
http://www.ifmbe.org  
 

6. J. E. Monzon, private communications, 1989-2002.  
 

7. J. E. Monzon, “CORAL y la integracion latinoameri-
cana” (in Spanish), Revista Argentina de Bioingenieria, 
vol. 3, no. 2, pp. 4–7, 1997.  
 

8. J. E. Monzon, “CORAL and its role in Latin America 
over the last decade”, Proceedings of the 25th Annual 
International Conference of the IEEE Engineering in 
Medicine and Biology Society. Cancun, Mexico, 2003.  
 

9. M.E. Valentinuzzi, private communications, 1988-
1995  
 

10. Revista Argentina de Bioingenieria  
http://www.ibi.herrera.unt.edu.ar/sabi/Revista/revista.htm  

 

11. Revista Brasileira de Engenharia Biomedica.  
http://www.peb.ufrj/rbeb  

 

12. Revista Mexicana de Ingenieria Biomedica.  
http://www.somib.org.mx  
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CORAL Report – 2004 

The 15th Annual AdCom Meeting of CORAL, the Latin American Regional Council on Biomedical Engineer-
ing, an organization co-sponsored by the IFMBE and IEEE/EMBS, took place in Joao Pessoa (Brazil) in September 
2004, during the III Latin American Congress on Biomedical Engineering (CLAEB´2004), an IFMBE regional Con-
ference. This event was also sponsored by the the Brazilian Biomedical Engineering Society (SBEB). 

 
Delegates of national biomedical societies from Argentina, Brazil, Colombia, Cuba, Mexico, Peru and Venezuela 

attended this meeting. Also, members of the EMBS chapters from these countries and observers from Chile and Uru-
guay were present at CORAL XV. The AdCom was honored with the presence of Prof. Joachim Nagel, IFMBE Presi-
dent. 

 
As IFMBE liaison, Prof. Fernando Infantosi made a report of the Federation activities. He also emphasised that 

the IFMBE support was fundamental for the success of CLAEB´2004. In order to promote the 3rd Latin American 
Congress on Biomedical Engineering special issues of the Brazilian Journal on Biomedical Engineering (RBEB) 
dedicated to Latin America have been published in 2003 and 2004 (http://www.peb.ufrj.br/rbeb ). The best papers 
have been awarded with free registration to the Conference. The Congress gathers Biomedical Engineering scientists 
from the Americas and other continents, presenting their latest research results. Moreover, the Cândido Pinto de Melo 
Award was established by SBEB. This Award was open for students effectively enrolled in undergraduate or graduate 
courses. Around 100 students entered in this competition and the five finalists will receive a diploma and a cash prize 
from SBEB. IFMBE and CORAL will provide additional prizes for the first, second and third best student papers.  

 
Delegates of the national societies reported on the biomedical engineering activities that had taken place in their 

countries in the last year and about the future national conferences. The CORAL XV meeting had many other impor-
tant topics on its agenda. The debates included important considerations about CORAL and its membership, leader-



Virtual University of Health 
National School of Public 
Health, Havana, Cuba 
Vice-president of the Latin 
American Regional Council on 
Biomedical Engineering 
(CORAL)  
President of the Cuban 
Bioengineering Society 
 
Education: Graduated in  
Electrical Engineering, Instituto 
Superior Politécnico José  
Antonio Echevarría, Technical 
University of Havana, 1981. 
Specialization in Digital  
Systems, Center for  
Computational Training, 1983. 
Master in Public Health,  
National School of Public Health, Cuba, 2004. 
 
Areas of specialization 
Design of medical devices for electroencephalographic 
signal processing. 
Device designing for testing and validation of medical 
devices for bio-signal processing. 
Application of Information and Communication 
Technologies to Health Systems. 
Public health and the evaluation and applications of 
technology in the health system. 
 
Research experience  
Senior investigator. 
Project leader: Bio-signal generator BIOGEN-M (1993-
1998). 
Member of the team that developed a family of electro-
physiological monitors for EEG: MEDICID 03, (1982-
1984) and MEDICID 3M (1984-1987) and the Bio-
signal generator BIOGEN (1989-1992).  
Evaluation of the introduction of Information and Com-
munication Technologies in Primary Care in Havana, 
Cuba (2002-2004). 

 
Teaching experience 
Instructor at the National School of 
Public Health and Associated In-
structor at the Technical University 
of Havana. 
Chair Member of the New Infor-
mation and Communication Tech-
nologies, National School of Pub-
lic Health. 
Academic Committee Member, 
Master Degree in Public Health, 
National School of Public Health 
(2004). 
 
Academic services 
President of the Cuban Bioengi-
neering Society (2000-to date). 
Vice-president of the Cuban Bio-

engineering Society (1995-1999). 
Chairman of the Organizing Committee for the II Latin 
American Congress on Biomedical Engineering, Ha-
vana 2001. 
Chairman of the Organizing Committees for the V and 
VI Congresses of the Cuban Bioengineering Society, 
Havana 2003 and 2005. 
Technical advisory board, Production Department, Cen-
tral Institute for Digital Research (1995-1996). 
Scientific Council Vice-president, State Center for the 
Control of Medical Devices (2000-2001). 
Advisory board of the journal Cuban Bioengineering 
and Medical Physics (2000-to date). 
 
Technical services 
Head of Production Department, Central Institute for 
Digital Research (1987-1988). 
Head of the Informatics Department, State Center for 
the Control of Medical Devices (1998-2001). 
 
Publications 
 
Papers published: 16. The latest: 

ship, new member’s procedures and the financial report. The Venezuelan Society of Biomedical Engineering will 
host the IV Latin American Congress on Biomedical Engineering, the next IFMBE regional conference in this re-
gion. This conference will take place in Isla Margarita, Venezuela, in 2007. The 2005 AdCom meeting will be held 
in Colombia, and the next, in 2006, will take place in Uruguay. The CORAL Board for the period 2005-2007 has 
been elected: President: Susana Llanusa Ruiz (Cuba), Vice-President elected: Miguel Cadena Méndez 
(Mexico), Secretary/Treasurer: Martha Zequera Díaz (Colombia). Also, the vocals were elected: Luis Alberto 
Vilcahuamán Cajacuri (Peru) and Renato García Ojeda (Brazil). 

 
A. Fernando C. Infantosi 

Susana Llanusa Ruiz  
New CORAL President 
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Susana Llanusa Ruiz 



1. Generadores de Bioseñales. Criterios para una nueva 
versión: BIOGEN-M, Revista Ingeniería Electróni-
ca, Automática y Comunicaciones, ISPJAE, Vol. 
XVIII, Nos. 1-2-3, 1996-97, Pág. 65-70.  

2. Validación de equipos médicos empleando el Gene-
rador Bioeléctrico BIOGEN-M, Proceedings of the I 
Congreso Latinoamericano de Ingeniería Biomédica, 
Mazatlán '98, 1998, México.  

3. Evaluación del empleo de Tecnologías de Informa-
ción y Comunicación: un método replicable, III 
CLAEB, João Pessoa 2004, IFMBE Proc. 2004; 
5(1): 329-332.  

 
Abstract and presentations 
 
Presentations at National and International Congresses: 
23. The latest: 
1. Validación de equipos médicos empleando el Gene-

rador Bioeléctrico BIOGEN-M. I Congreso Latinoa-
mericano de Ingeniería Biomédica, Mazatlán '98, 
1998, México.  

2. Access Optimization to Internet Information Resour-
ces Related with Medical Devices: Experience of a 
Specialized Locator, World Congress on Medical 
Physics and Biomedical Engineering, Chicago 2000.  

3. Evaluación del empleo de Tecnologías de Informa-
ción y Comunicación: un método replicable, III 
CLAEB, João Pessoa 2004.  

 

Professional affiliations 
 
Cuban Society of Bioengineering 
CORAL 
IFMBE 
 
Honors 
♦ Carlos J. Finlay Award, Cuban Academia of Scien-

ces, Authors of the medical devices: MEDICID 03M 
and Neuronica, 1990.  

♦ Scientific achievement of the Period 1985-90 devi-
ces, technologies and applications for diagnosis of 
brain diseases, 1991, Cuban Academy of Sciences, 
1991.  

♦ Main scientific achievement in the National Center 
for Scientific Research: BIOGEN, Scientific Council 
of the Institution, 1991.  

♦ Main scientific achievement in the Central Institute 
for Digital Research: BIOGEN, Scientific Council of 
the Institution, 1992.  

♦ Golden medal, Plovdiv’s Fair, 1987, MEDICID 
03M.  

♦ Golden medal, Havana’s Fair, 1989, MEDICID 
03M.  

♦ Golden medal, Havana’s Health for all Fair, 1989, 
MEDICID 03M.  

♦ VI Exposition “Future Young Researchers”: BIO-
GEN, 1992.  
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Brazilian Society for Biomedical Engineering  
Sociedade Brasileira de Engenharia Biomédica  

 
REPORT 2003/2004 

http://www.sbeb.org.br  

The Brazilian Society for Biomedical Engineering (SBEB) is one of the major biomedical engineering societies in 
Latin America. It is probably the largest in South America. During the year 2003 it comprised 277 members, distrib-
uted as 129 senior, 132 junior and 16 student members. For 2004 these figures, up to now, are 280 members, distrib-
uted as 131 senior; 135 junior and 14 student members. The increase in the number of junior members is mainly due to 
the change of category for some students.  

 
Like many biomedical engineering societies, it comprises a great number of clinical engineers. The evolution of 

the number of members in the last four-year period is shown in the figure below. The increase in the membership num-
ber in 2002 reflects the bi-annual society conference that occurred in this year.  

 
The society publishes regularly a journal every four months, with at least 5 original papers per issue. The Brazilian 

Journal on Biomedical Engineering (Revista Brasileira de Engenharia Biomédica - RBEB) is published in Portuguese, 
and each paper includes an extended abstract in English (http://www.peb.ufrj.br/rbeb). Capsum of figures and tables 
are also published in English. Spanish and English manuscripts are also accepted for publication. In the last three 
years, nearly 150 reviewers participated in the revision process, and the rejection ratio was 48%. In this period, the 
RBEB have also published abstracts of 103 Master's and Doctoral theses presented at Brazilian Universities.  



 
In the last three years, the cost of the journal has been mainly supported by the Brazilian Research Council 

Agency (CNPq). The remainder is met by membership fees. The Journal is distributed freely to the society's mem-
bers and nearly 550 public institutions, i.e. Universities and Libraries in Brazil, Latin America and other countries 
whose language are Portuguese and Spanish, such as Portugal, Spain, Angola and Mozambique.  

 
SBEB maintains an active discussion list (SBEB-L@peb.ufrj.br) and a World Wide Web site 

(www.sbeb.org.br). Through these two channels important announcements for the Bioengineering community in 
Brazil are relayed. The present site has been re-designed to improve its readability. The Brazilian Journal on Bio-
medical Engineering (RBEB) is also available online at the Society’s web page.  

 
The society is very active in the academic and scientific arenas. It takes part in many governmental committees, 

such as those instituted by the Brazilian Ministry of Health. The society also plays a major role in the establishment 
of science and technology policies through its participation in the advisory committees of governmental agencies. 
Members of SBEB´s board have also participated in the 14th Annual AdCom Meeting of CORAL (Cancun, Mex-
ico) and also in the IFMBE AdCom Meeting held in Sidney (Australia).  

 
The XIX Brazilian Conference on Biomedical Engineering (XIX CBEB - Congresso Brasileiro de Engenharia 

Biomédica), a joint event with the 3rd Latin American Congress on Biomedical Engineering (CLAEB´2004), will 
be held from 22 to 25 September 2004, in João Pessoa, Paraíba, Brazil (http://www.claeb2004.org.br and 
http://www.sbeb.org.br). This event is also the 3rd Latin American Conference of the International Federation for 
Medical and Biological Engineering and it has been also sponsored by the Latin American Regional Council on 
Biomedical Engineering (CORAL) and hence by IFMBE and EMBS. This Congress will gather Biomedical Engi-
neering scientists from the Americas and other continents, presenting their latest research results.  

 
In organizing this meeting, we are aiming to repeat the success of the two previous Latin American Congresses 

on Biomedical Engineering held in Mazatlán (1998) and Havana (2001). Strategically located at the most eastern 
point of the Americas, João Pessoa benefits from beautiful beaches, with transparent and warm waters, in addition 
to its rich cultural and historical assets.  

 
In order to promote the 3rd Latin American Congress on Biomedical Engineering, special issues of the Brazilian 

Journal on Biomedical Engineering (RBEB) dedicated to Latin America have been published in 2003 and 2004. In 
these issues the best papers will be awarded free registration to the Conferences. Firstly, the call for papers was ad-
vertised in the 2002 and 2003 RBEB issues, including the rules and the important dates. In the RBEB issues of 2003 
(v.19, n.2 and 3) and 2004 (v.20, n.1) the papers were published.  

 
For the CLAEB´2004 and the XIX CBEB, nearly 650 manuscripts were submitted, 
80% of those being full papers. The deadline for paper submission was 22nd May, 
and the process of acceptance will end at 1st July. The majority of the submitted 
papers are from South America (Brazil with 72% and Argentina, Chile, Colombia, 
Peru, Venezuela and Uruguay with 11%) and from North and Central America 
(13%, Cuba, Mexico and Panama). Papers from Europe (4%, Spain, Portugal, 
France, Serbia and Montenegro, England and Poland) and Asia were also submit-
ted. At least, some 750 attendees are expected to participate in this Congress, 270 
being students. A Student Competition, the Cândido Pinto de Melo Award, a pio-
neer of Biomedical Engineering in Brazil, was established. This Award is open for 

students effectively enrolled in undergraduate or graduate courses. Only full papers submitted by students (first au-
thor) will be considered. Around 200 students have entered this competition. For this four-day meeting, with papers 
distributed in 18 thematic sessions, we expect to have at least 6 key speakers and 4 plenary sessions. Short courses 
are also being programmed. The speakers are from Brazil and abroad, such as Dr. H. K. Huang (USA), Dr Metin 
Akay (USA), Dr. Frederic Padilha (France), Dr. Ronney Panerai (England), Dr. William Saad Hossne (Brazil). The 
president of the IFMBE, Dr. Joachim Nagel (Germany), will be the keynote speaker. We invited these professionals 
in Biomedical Engineering and Medical Physics to make their contribution to the further development of our disci-
pline in Latin America. Therefore, they will come to share their scientific expertise with us and enjoy our beautiful 
João Pessoa. During the conference, a fair, including equipment and service companies, will be held. This fair will 
contribute to a high exposure of the general public to the biomedical engineering field.  

 
A. Fernando C. Infantosi  
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2003 was a very successful and fruit-
ful year for the Biomedical Engi-
neering Society, Taipei, China. Re-
gardless of the impact of SARS, in 
that year we organized and co-
organized seven conferences and five 
training courses, with a total of over 
1500 attendees. The conferences and 
workshops enabled academic re-
searchers/students, physicians, and 
bioengineers from hospitals and in-
dustries to get together and to ex-
change their knowledge as well as 
information. The main events are 
listed as the following: 
 
1. Continuous education and pro-
motion of bioengineers working in 
hospitals or medical centers 
 

Besides the continuous education 
offering, the society endeavoured to 
promote the mission and position of 
bioengineers in hospitals by organiz-
ing a series of courses in special top-
ics of medical instruments safety and 
working out the evaluation standard 
and program for the biomedical de-
partments in hospitals. We certified 
52 Clinical Engineers and 47 Medi-
cal Device Service Technicians in 
2003.  
 

In 2004, we have even more achieve-
ments so far. Six major conferences 
and six training courses have been 
organised. Over 80 Clinical Engi-
neers and 50 Medical Device Service 
Technicians renewed their licenses. 
The society also offers licensing for 
Biomedical Engineers this year. 
 
2. Promoting multi-field, inter-
university cooperation and knowl-
edge exchange to bring in and 
study the new bioengineering tech-
nology  
 

In order to attract outstanding human 
resources from the areas of science, 
engineering, and medicine and to 
enforce the advanced biomedical 
research progress as well as technol-
ogy exchange with worldwide well-
established institutes, on June 23 and 

Biomedical Engineering Society 
Taipei, China 
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24, the society helped to organize the 
Biomedical Engineering Symposium 
with well-known Chinese scientists 
from the U.S.A: Dr. Shu Chien 
(Professor of Bioengineering and 
Medicine, University of California, 
San Diego), Dr. Savio L.Y. Woo 
(Professor and Director of Muscu-
loskeletal Res. Center, University of 
Pittsburgh),  Dr. Kai-Nan An 
(Professor and Director, Biomechan-
ics Laboratory, Mayo Clinic),  Dr. 
Zhi-Pei Liang (Professor of Electri-
cal and Computer Engineering, 
Univ. of Illinois, Urbana), Dr. K. 
Kirk Shung (Professor of Biomedi-
cal Engineering, University of 
Southern California), Dr. Michael R. 
Yen (Professor of Biomedical Engi-
neering, University of Memphis), 
Dr. Kam W. Leong (Professor of 
Biomedical Engineering, Johns Hop-
kins School of Medicine) and Dr. 
Ching-Chang Ko (Professor of Oral 
Science, University of Minnesota) 
were invited to give presentations on 
their newest research progress and 
outcomes. Over 300 university pro-
fessors, students, and bioengineers 
attended this meeting. A roundtable 
of Talk to the Mentors was arranged 
for the speakers and local scientists 
and students to share their experi-
ence of success and to discuss their 
future research cooperation. This 
meeting was very successful and got 
excellent feedback.  
 

The annual symposium of Biomedi-
cal Engineering Society is to be held 
on 18th to 19th of December 2004, 
over 600 participants are expected 
 

3. Innovation stimulation and 
linking to the Bio-tech industry 
 

The society established an 
“Innovation Contest in Biomedical 
Engineering” for the university 
students to stimulate the students in 
medical knowledge application and 
also to provide an exchange plat-
form for university researchers, 
students, and industry.  This ongo-
ing contest will have the final com-
petition on 17th and 18th of Decem-
ber. Fifty thousand new Taiwan 
dollars will be awarded as the best 
innovation prize, thirty thousand 
NT dollars for the runner-up, and 
ten thousand NT dollars each for 
two successful candidates. 
 
4. Commendation of outstanding 
bioengineer and Journal promo-
tion 
 

To commend the outstanding 
achievement and service of bio-
medical engineers, in 2003 the soci-
ety founded the Paul Han Biomedi-
cal Engineering Service Award in 
memory of Dr. Paul Han who was 
the first president of the society, 
and it was presented to Dr. Chun-
Jean Lee.  
 

The Society of Biomedical Engi-
neering in Taiwan has more than 
1550 members. The research is in 
the areas of Biomechanics, Bioma-
terials, Bioelectronics, Optoelec-
tronics, and Medical Imaging. To 
provide education and academic 
research exchange, the society is 
promoting the official publication 
“Journal of Medical and Biological 
Engineering” into the Engineering 
Index and Science Citation Index.  
 
 

 
Saiwei Yang 

Secretary General of Biomedical 
Engineering Society  

Taipei, China 
Email: swyang@bme.ym.edu.tw 



Preamble 
On Monday 25 and Tuesday 26 October 2004, the Initiative for Science in Europe (ISE) organized a Conference on 
the European Research Council (ERC), which was hosted by UNESCO in its Headquarters in Paris, France. Neither 
the Initiative for Science in Europe (ISE) nor the European Research Council (ERC) existed prior to the Paris meet-
ing. The ISE was officially founded during the Paris meeting, but no statutes have been written yet. The Initiative 
for Science in Europe is a platform of European learned societies and scientific organizations whose aim is to pro-
mote mechanisms to support basic science at a European level, involve scientists in the design and implementation 
of European science policies, and to advocate strong independent scientific advice in European policy making. 
 

Also the ERC does not yet exist. “The Commission has done much preparatory work on the ERC. A first communi-
cation on Basic Science was published in January and a second in June. We welcome these important initiatives and 
in particular the very positive role that the EC Commissioner for Research, Philippe Busquin, has played in this 
respect. New opportunities, however, also carry the danger of fostering complacency. That would be a grave mis-
take, as much work lies ahead of us. In times of uncertain and possibly more limited financial prospects than hoped 
for, other important, highly visible political issues may easily obscure the long-term benefits of basic research. Fur-
thermore, governments should not be tempted to reduce national funding for basic science if an ERC is established. 
“ (from http://www.initiative-science-europe.org/forms_maps/Science.pdf). 
There is resistance, especially from Italy, towards the creation of an ERC (also Portugal and Greece seem to be 
critical). The Dutch EC presidency is trying to overcome this resistance. The Northern nations are most positive 
towards an ERC initiative. During the meeting in Paris, it became clear as well that the aims and objectives of the 
ERC are not clear yet. Should it be a body that merely co-ordinates the efforts of National Research Councils 
(NRCs) or should it be a funding body itself? 
 

Conclusions of the meeting 
During the final session, the following conclusions were drawn: 
♦ the meeting mainly served to clarify existing problems and identify new problems  
♦ the ERC should recognise centres of excellence in Europe and provide support for these (mainly in basic sci-

ence)  
♦ the scope of the ERC should be broad (both in terms of topics, i.e. from humanities through medicine to physics 

and chemistry and in terms of countries)  
♦ it is expected that a budget for the ERC is to be assigned soon (order of magnitude one billion Euro)  
 

Comments made during the sessions 
 

Session on the ERC and the World: 
Collaboration with Least Developed Countries (LDC) should focus on institutional capacity building, additional to 
personal capacity building (UNESCO). The ERC can help in identifying centres of excellence within Europe and 
within LDC to enter into collaboration. 
 

Session on the ERC and the NRCs 
NRC members are often appointed by government. How about ERC? The ERC should build upon the experience 
with the NRCs and within transnational bodies such as ESA, CERN. 
 

Session on specific ERC policy issues 
EIRO (intergovernmental research organisations) supports the idea of an ERC, so does the ESFRI (research infra-
structures). 
A comment was made from the audience that the focus on excellence only is potentially dangerous for emerging 
(i.e. not yet established) labs or individual scientists. 
 

What may be in it for EAMBES 
 

Once the ERC is established, EAMBES might offer services as a specialist organisation related to biomedical engi-
neering and science, and assist e.g. in creating a database of referee experts and topics (cf. CHART efforts). This 
also helps in putting MBES on the map as an area of science for which funding needs to be foreseen. 

 
Jos Vander Sloten 

jos.vandersloten@mech.kuleuven.ac.be 

Notes from ISE meeting on ERC 
Paris, October 26, 2004 
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EMBS 2004 Award Recipients 

 
The Awards Committee has completed its deliberations and is pleased to an-
nounce the 2004 EMBS Award Recipients: 
 
 

EMBS Early Career Achievement Award 
Susan Hagness 
"For outstanding contributions to the development and application of computa-
tional electromagnetic techniques and microwave diagnostic technologies for the 
detection of breast cancer" 
 
 

EMBS Service Award 
John Enderle 
"For a meritorious career in biomedical engineering education as exemplified by 
excellence in classroom teaching, promotion of design, hands-on experience in 
the learning process, and publication of textbooks and editorial support of  EMB 
Magazine" 
 
 

EMBS Career Achievement Award 
Michael R. Neuman 
"For contributions to biomedical sensors and instrumentation, applications to 
clinical medicine, education, mentoring of biomedical engineers, and service to 
the profession" 
 
 

Outstanding Performance Award for Chapters and Clubs 
 

North Dakota State University - 1st Place 
Beijing University of Posts & Telecommunications - 2nd Place 
UK-RI - 3rd Place 
Carleton University - Honourable Mention 
University of Massachusetts at Amherst - Honourable Mention 
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BME AROUND THE WORLD 

A human cell contains some hundred thousand differ-
ent proteins. These have numerous important functions: 
as accelerators of chemical reactions in the form of en-
zymes, as signal substances in the form of hormones, as 
important actors in the immune defence and by being 
responsible for the cell's form and structure. This year's 
Nobel Laureates in chemistry, Aaron Ciechanover, 
Avram Hershko and Irwin Rose, have contributed 
ground-breaking chemical knowledge of how the cell 
can regulate the presence of a certain protein by mark-
ing unwanted proteins with a label consisting of the 
polypeptide ubiquitin. Proteins so labelled are then bro-
ken down – degraded – rapidly in cellular "waste dis-
posers" called proteasomes. 

 

Through their discovery of this protein-regulating 
system Aaron Ciechanover, Avram Hershko and Irwin 
Rose have made it possible to understand at molecular 
level how the cell controls a number of very important 
biochemical processes such as the cell cycle, DNA re-
pair, gene transcription and quality control of newly-
produced proteins. New knowledge of this form of con-
trolled protein death has also contributed to explaining 
how the immune defence functions. Defects in the sys-
tem can lead to various diseases including some types of 
cancer. 
 

Proteins labelled for destruction 
 

Degradation needs no energy – or does it? 
 

While great attention and much research have been 
spent on understanding how the cell controls the synthe-
sis of a certain protein – at least five Nobel Prizes have 
been awarded in this area – the reverse, the degradation 
of proteins, has long been considered less important. A 
number of simple protein-degrading enzymes were al-
ready known. One example is trypsin, which in the 
small intestine breaks down proteins in our food to 
amino acids. Likewise, a type of cell organelle, the ly-
sosome, in which proteins absorbed from outside are 
broken down, had long been studied. Common to these 
processes is that they do not require energy in order to 
function. 

 

NO.  69 ,  NOVEMBER -  DECEMBER 2004 PAGE 18 IFMBE NEWS 

Experiments as long ago as the 1950s showed, how-
ever, that the breakdown of the cell's own proteins does 
require energy. This long puzzled the researchers, and it 
is precisely this paradox that underlies this year's Nobel 
Prize in Chemistry: that the breakdown of proteins 
within the cell requires energy while other protein deg-
radation takes place without added energy. A first step 
towards an explanation of this energy-dependent protein 
degradation was taken by Goldberg and his co-workers 
who in 1977 produced a cell-free extract from immature 
red blood cells, reticulocytes, which catalyse the break-
down of abnormal proteins in an ATP-dependent man-
ner (ATP = adenosine triphosphate – the cell's energy 
currency). 

 

Using such an extract, Aaron Ciechanover, Avram 
Hershko and Irwin Rose, in a series of epoch-making 
biochemical studies in the late 1970s and early 1980s, 
succeeded in showing that protein degradation in cells 
takes place in a series of step-wise reactions that result 
in the proteins to be destroyed being labelled with the 
polypeptide ubiquitin. This process enables the cell to 
break down unwanted proteins with high specificity, 
and it is this regulation that requires energy. As distinct 
from reversible protein modifications such as phos-
phorylation (Nobel Prize in Physiology or Medicine 
1992), regulation through polyubiquitination is often 
irreversible since the target protein is destroyed. Much 
of the work was done during a series of sabbatical 
leaves that Avram Hershko and Aaron Ciechanover of 
Haifa University spent with Irwin Rose at the Fox 
Chase Cancer Center in Philadelphia, USA. 
 

The label is ubiquitin 
 

The molecule that would later prove to be the label 
that marks out a protein for degradation was isolated as 
early as 1975. This 76-amino-acid-long polypeptide was 
isolated from calf sweetbread and was assumed to par-
ticipate in the maturation of white blood cells. Since the 
molecule was subsequently found in numerous different 
tissues and organisms – but not in bacteria – it was 
given the name ubiquitin (from Latin ubique, 
"everywhere") (fig. 1). 

The Nobel Prize in Chemistry 2004 
6 October 2004 



hypothesis" based on three newly-discovered enzyme 
activities they termed E1, E2 and E3 (fig. 2). We now 
know that a typical mammalian cell contains one or a 
few different E1 enzymes, some tens of E2 enzymes and 
several hundred different E3 enzymes. It is the specific-
ity of the E3 enzyme that determines which proteins in 
the cell are to be marked for destruction in the protea-
somes.  
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Fig 1. Ubiquitin - a com-
mon polypeptide that 
represents the "kiss of 
death". 

The discovery of ubiquitin 
-mediated protein degradation 

 

After taking his doctorate, Avram Hershko had stud-
ied energy-dependent protein degradation in liver cells, 
but decided in 1977 to transfer to the reticulocyte ex-
tract described above. This extract contained large quan-
tities of haemoglobin, which upset the experiments. In 
their attempts to remove the haemoglobin using chro-
matography, Aaron Ciechanover and Avram Hershko 
discovered that the extract could be divided into two 
fractions, each inactive on its own. But it turned out that 
as soon as the two fractions were recombined, the ATP-
dependent protein degradation restarted. In 1978 the 
researchers reported that the active component of one 
fraction was a heat-stable polypeptide with a molecular 
weight of only 9000, which they termed APF-1 (active 
principle in fraction 1). This protein later proved to be 
ubiquitin. 

 

The decisive breakthrough in the research was re-
ported in two works that Ciechanover, Hershko and 
Rose published in 1980. Until that time the function of 
APF-1 was entirely unknown. In the first work it was 
shown that APF-1 was bound covalently, i.e. with a 
very stable chemical bond, to various proteins in the 
extract. 

 

In the second work it was further shown that many 
APF-1 molecules could be bound to the same target 
protein; the latter phenomenon was termed polyubiquiti-
nation. We now know that this polyubiquitination of 
substrate proteins is the triggering signal that leads to 
degradation of the protein in the proteasome. It is this 
reaction that constitutes the actual labelling, the "kiss of 
death" if you will. 

 

At a stroke, these entirely unanticipated discoveries 
changed the conditions for future work: it now became 
possible to concentrate on identifying the enzyme sys-
tem that binds ubiquitin to its target proteins. Since 
ubiquitin occurs so generally in various tissues and or-
ganisms, it was quickly realised that ubiquitin-mediated 
protein degradation must be of general significance for 
the cell. In addition, the researchers guessed that the 
energy requirement in the form of ATP enabled the cell 
to control the specificity of the process. 

 

The field was now open, and between 1981 and 1983 
Ciechanover, Hershko, Rose and their post docs and 
students developed "the multistep ubiquitin-tagging 

Fig 2. Ubiquitin-mediated protein degradation  
1. The E1 enzyme activates the ubiquitin mole-

cule. This reaction requires energy in the 
form of ATP. 

2. The ubiquitin molecule is transferred to a 
different enzyme, E2. 

3. The E3 enzyme can recognise the protein 
target that is to be destroyed. The E2-
ubiquitin complex binds so near to the pro-
tein target that the actual ubiquitin label can 
be transferred from E2 to the target. 

4. The E3 enzyme now releases the ubiquitin-
labelled protein. 

5. This last step is repeated until the protein 
has a short chain of ubiquitin molecules at-
tached to itself. 

6. This ubiquitin chain is recognised in the 
opening of the proteasome. The ubiquitin la-
bel is disconnected, and the protein is admit-
ted and chopped into small pieces. 

All the studies up to this point had been done in cell-
free systems. To be able to study the physiological func-
tion of ubiquitin-mediated protein degradation as well, 
Avram Hershko and his co-workers developed an im-
munochemical method. By using antibodies to ubiq-
uitin, ubiquitin-protein-conjugate could be isolated from 



cells where the cell proteins had been pulse-labelled 
with a radioactive amino acid not present in ubiquitin. 
The results showed that cells really break down faulty 
proteins using the ubiquitin system, and we now know 
that up to 30% of the newly-synthesised proteins in a 
cell are broken down via the proteasomes since they do 
not pass the cell's rigorous quality control. 
 

The proteasome – the cell's waste disposer 
 

What is a proteasome? A human cell contains about 
30,000 proteasomes: these barrel-formed structures can 
break down practically all proteins to 7-9-amino-acid-
long peptides. The active surface of the proteasome is 
within the barrel where it is shielded from the rest of the 
cell. The only way in to the active surface is via the 
"lock", which recognises polyubiquitinated proteins, 
denatures them with ATP energy and admits them to the 
barrel for disassembly once the ubiquitin label has been 
removed. The peptides formed are released from the 
other end of the proteasome. Thus the proteasome itself 
cannot choose proteins; it is chiefly the E3 enzyme that 
does this by ubiquitin-labelling the right protein for 
breakdown (fig. 3).  
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tive to temperature. At lower temperatures the protein 
functioned as it should, but not at higher. Cells cultured 
at the higher temperature stopped growing. In addition, 
they showed defective DNA synthesis and other errone-
ous functions at the higher temperature. Researchers in 
Boston quickly showed that the heat-sensitive protein in 
the mutant mouse cell was the ubiquitin-activating en-
zyme E1. Obviously, ubiquitin activation was necessary 
for the cell to function and reproduce itself at all. Con-
trolled protein breakdown was not only important for 
degrading incorrect proteins in the cell but it probably 
also took part in control of the cell cycle, DNA replica-
tion and chromosome structure. 

 

Since the late 1980s a number of physiologically 
important substrates for ubiquitin-mediated protein 
breakdown have been identified. Only a few of the most 
important will be mentioned here. 

 
Prevention of self-pollination in plants 

 

 Most plants are bisexual, hermaphroditic. Self-
pollination leads to a gradual decline in genetic diversity 
which in the long run can cause the whole species to die 
out. To prevent this, plants use ubiquitin-mediated deg-
radation to reject "own" pollen. The exact mechanism 
has not yet been clarified but the E3 enzyme has been 
encountered and when proteasome inhibitors have been 
introduced, the rejection has been impaired. 

 
DNA repair, cancer and programmed cell death 

 

Protein p53 has been dubbed "the guardian of the 
genome" and it is a tumour-suppressor gene. This means 
that as long as a cell can produce p53 the development 
of cancer is hampered. Sure enough, the protein is mu-
tated in at least 50% of all human cancer. The amount of 
protein p53 in a normal cell is low in consequence of 
continual production and breakdown. The breakdown is 
regulated through ubiquitination, and the E3 enzyme 
responsible forms a complex with protein p53. Follow-
ing DNA injury, protein p53 is phosphorylated and can 
no longer bind to its E3 enzyme. The breakdown stops 
and the quantity of p53 in the cell rises rapidly. Protein 
p53 acts as a transcription factor, i.e. a protein that con-
trols the expression of a certain gene. Protein p53 binds 
to and controls genes that regulate DNA repair and pro-
grammed cell death. Raised levels of protein p53 lead 
first to interruption of the cell cycle to allow time for 
repair of DNA damage. If the damage is too extensive 
the cell triggers programmed cell death and "commits 
suicide". 

 

Infection with human papilloma virus correlates 
strongly to the occurrence of cervical cancer. The virus 
avoids the protein p53 control function through one of 
its proteins activating and changing the recognition pat-
tern of a certain cellular E3 enzyme, E6-AP, which is 
tricked into ubiquitinating the protein p53, which is to-
tally destroyed. In consequence of this the infected cell 
can no longer repair DNA damage in a normal manner 
or trigger programmed cell death. The DNA mutations 

Fig 3. The cell's waste disposer, the proteasome. 
The black spots indicate active, protein-
degrading surfaces.  

More recent research 
 

While the biochemical mechanisms underlying ubiq-
uitin-labelled protein degradation were laid bare around 
1983, its physiological significance had not yet been 
fully understood. That it is of importance in destroying 
defective intracellular proteins was known but, to pro-
ceed, a mutated cell was needed in the ubiquitin system. 
By studying in detail how the mutated cell differs from 
a normal cell under various growth conditions, it was 
hoped to gain a better idea of what reactions in the cell 
depend on the ubiquitin system. 

 

A mutated mouse cell had been isolated in 1980 by a 
research group in Tokyo. Their mouse-cell mutant con-
tained a protein that, because of the mutation, was sensi-



increase in number and this can ultimately lead to the 
development of cancer.  
 

Immune and inflammatory reactions 
 

A certain transcription factor regulates many of the 
genes in the cell that are important for immune defence 
and inflammatory reactions. This protein, the transcrip-
tion factor, occurs bound to an inhibitor protein in the 
cytoplasm of the cell, and the bound form of the tran-
scription factor lacks activity. When cells are exposed to 
bacteria or various signal substances, the inhibitor pro-
tein is phosphorylated, and this results in itsleus where it 
binds to, and activates the expression of, specific genes.  
 

The ubiquitin-proteasome system also produces the pep-
tides that are presented by the immune defence on the 
surface of a virus-infected cell by breaking down virus 
proteins to suitable sizes. T lymphocytes recognise tÁe 
and this results in its being ubiquitinated and broken 
down in the proteasome. Where the released transcrip-
tion facleus binds to specific genes, it inactivates their 
expression. 
 

Cystic fibrosis (CF) 
 

The ubiquitin-proteasome system also produces the 
peptides that are presented by the immune defence on 
the surface of a virus-infected cell by breaking down 
virus proteins to suitable sizes. T lymphocytes recognise 
these peptides and attack the cell being ubiquitinated 
and broken down in the proteasome. The released tran-
scription factor is transported to the cell nucletext. The 
hereditary disease cystic fibrosis, CF, is caused by a 
non-functioning plasma membrane chloride channel 
called CFTR, the "cystic fibrosis transmembrane con-
ductance regulator". Most CF patients have one and the 
same genetic damage: loss of the amino acid phenyla-
lanine in the CFTR protein. The mutation causes faulty 
folding of the protein, which is an important part of our 
defence against virus infections. 

 

This year's Laureates have explained the molecular 
background to a protein regulation system of great im-
portance for all higher cells. New cell functions con-
trolled by ubiquitin-mediated protein degradation are 
being discovered all the time and this research is being 
conducted in numerous laboratories all over the world. 
 

Regulation of the cell cycle 
 

When a cell is to make a copy of itself, many chemi-
cal reactions are involved. In a human being, six thou-
sand million base pairs must be duplicated in DNA. 
These are gathered in 23 chromosome pairs that must be 
copied. Ordinary cell division, mitosis, and the forma-
tion of sex cells, meiosis, have many points of contact 
with the subjects of this year's Nobel Prize. The E3 en-
zyme responsible, a protein complex termed the 
"anaphase-promoting complex" (APC), checks that the 
cell goes out of mitosis. This enzyme complex has also 
proved to play an important role in the separation of the 
chromosomes during mitosis and meiosis. A different 

protein complex acts like a rope around the chromo-
some pair, holding it together. At a given signal, the 
APC labels an inhibitor of a certain protein-degrading 
enzyme, whereupon the inhibitor is carried to the pro-
teasome and destroyed. The enzyme is released, is acti-
vated and cuts the rope around the chromosome pair. 
Once the rope is gone, the chromosome pair can be 
separated. Incorrect chromosome division during meio-
sis is the commonest cause of spontaneous miscarriage 
during pregnancy, and an extra chromosome 21 in hu-
mans leads to Down's syndrome. Most malignant tu-
mours have cells with changed numbers of chromo-
somes as a result of incorrect chromosome division dur-
ing mitosis. 
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From: http://nobelprize.org 

The 2004 Nobel Prize in Physics 
5 October 2004 

The Royal Swedish Academy of Sciences has decided 
to award the Nobel Prize in Physics for 2004 "for the 
discovery of asymptotic freedom in the theory of the 
strong interaction" jointly to 
 

David J. Gross 
Kavli Institute for Theoretical Physics, University of 
California, Santa Barbara, USA,  
 

H. David Politzer 
California Institute of Technology (Caltech), Pasadena, 
USA, and 
 

Frank Wilczek 
Massachusetts Institute of Technology (MIT), Cam-
bridge, USA. 
 

The strong force explained 
 

The strong interaction – often called the colour in-
teraction – is one of Nature’s four basic forces. It acts 
between the quarks, the constituents that build protons, 
neutrons and the nuclei. Progress in particle physics or 
its relevance for our daily life can sometimes appear 
hard to grasp for anyone without a knowledge of phys-
ics. However, when analysing an everyday phenomenon 
like a coin spinning on a table, its movements are in fact 
determined by the fundamental forces between the basic 
building blocks – protons, neutrons, electrons. In fact, 
about 80% of the coin’s weight is due to movements 
and processes in the interior of the protons and neutrons 
– the interaction between quarks. This year’s Nobel 
Prize is about this interaction, the strong or colour force.  
 



David Gross, David Politzer and Frank Wilczek dis-
covered a property of the strong interaction that explains 
why quarks may behave almost as free particles only at 
high energies. The discovery laid the foundation for the 
theory for the colour interaction (a more complete name 
is Quantum ChromoDynamics, QCD). The theory has 
been tested in great detail, in particular during recent 
years at the European Laboratory for Particle Physics, 
CERN, in Geneva. 
 

The Standard Model and the four forces of Nature 
 

The first force that must have been evident to humans 
is gravity. This is the interaction that makes objects fall 
to the ground but also governs the movements of planets 
and galaxies. Gravity may seem strong – consider, for 
example, the large craters formed by comets hitting the 
earth, or the huge rockets that are required to lift a satel-
lite into space. However, in the microcosmos, among 
particles like electrons and protons, the force of gravity 
is extremely weak (fig.1). 

 

The three forces or interactions, as phycisists prefer 
to call them, that are applicable to the microcosmos are 
described by the Standard Model. They are the electro-
magnetic interaction, the weak interaction and the 
strong interaction. Through the contributions of several 
earlier Nobel Laureates the Standard Model has a very 
strong theoretical standing. This is because it is the only 
mathematical description that takes into account both 
Einstein’s theory of relativity and quantum mechanics.  

 

The Standard Model describes quarks, leptons and 
force-carrying particles. Quarks build, for instance, the 
protons and neutrons of the atomic nucleus. Electrons 
that form the outer casing for atoms are leptons and, as 
far as is known, are not constructed from any smaller 
constituents. The atoms join up to form molecules, the 
molecules build up structures and in this way the whole 
universe can finally be described.  
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The electromagnetic interaction provides light and 
cohesion 
 

The electromagnetic interaction is responsible for a 
number of common phenomena in the world that sur-
rounds us, such as friction, magnetism and the fact that 
neither we nor objects we lay aside fall through the 
floor. 

 

The electromagnetic interaction that binds an elec-
tron and a proton in a hydrogen atom is the inconceiva-
bly large number of 1041 times stronger than gravity. 
Yet, in spite of the very large difference in strength be-
tween the two interactions there are several similarities. 
The interaction strength decreases with the square of the 
distance and has a long range. Both the electromagnetic 
interaction and the gravitational interaction are mediated 
by force carriers, the graviton and the photon (the light 
particle). In contrast to the photon, the graviton still 
hasn’t been found. Their long range can be shown to be 
due to the fact that they have no rest mass. The photons 
from the sun are necessary for life on earth. However, 
when the energy is produced from fusion at the centre of 
the sun the other two interactions in the Standard Model 
also play important roles. The photon has an important 
property; it is electrically neutral but couples with elec-
trical charges. That is why photons do not interact with 
each other. 

 

The electromagnetic interaction is described by the 
theory of quantum electrodynamics (QED), one of the 
most successful theories of physics. It agrees with the 
results of experiments with a precision that approaches 
one part in ten million. Sin-itiro Tomonaga, Julian 
Schwinger and Richard Feynman were awarded the 
Nobel Prize for this in 1965. One of the reasons why it 
is so successful is that the equation contains a small 
constant, the so-called fine structure constant or cou-
pling constant, aem, with the value of 1/137, which is 
considerably smaller than 1. This makes it possible to 
calculate electromagnetic effects as a series expansion 
in the small constant, an elegant mathematical method 
called perturbation calculation that was much developed 
by Feynman. 

 

One important property of quantum mechanics in the 
QED theory is that the fine structure constant could be 
shown to vary with energy; it increases with increasing 
energy. At today’s accelerators, for example the CERN 
LEP accelerator, the value has been measured as 1/128 
rather than 1/137 at energies corresponding to approxi-
mately 100 billion electronvolts. If the energy depend-
ence for the fine structure constant is depicted in rela-
tion to the energy, the curve slopes slightly upwards. 
Theoretical physicists say that the derivate, or the beta 
function, is positive. 
 
The weak interaction – radioactive decay 
 

The weak interaction is carried by the bosons, W± 
and Z0, particles that, unlike the photon and the gravi-
ton, have very large masses (approximately 100 proton 

Fig. 1. The four forces (or interactions) of Na-
ture, their force carrying particles and the phe-
nomena or particles affected by them. The three 
interactions that govern the microcosmos are all 
much stronger than gravity and have been uni-
fied through the Standard Model.  



masses!). That is why the interaction has a short 
range. It acts on both quarks and leptons and is re-
sponsible for some radioactive decays. It is closely 
related to the electromagnetic interaction and the two 
interactions are said to be united in the electroweak 
interaction, which was elucidated in the 1970s. Ger-
ardus ’t Hooft and Martinus Veltman received the 
1999 Nobel Prize for the final formulation of this 
theory. 
 
The strong interaction – charge and colour 
 

It had been known since the 1960s that the proton 
(and the neutron) are composite and built up of 
quarks. However, strangely enough, it was not possi-
ble to produce free quarks. They are confined, a fun-
damental property of these building blocks. Only 
aggregates of quarks, two or three, can exist freely 
as, for example, the proton. Quarks have electric 
charges that are a fraction of the proton’s, –1/3 or 
+2/3, a strange feature that has not yet been ex-
plained. Each quark, in addition to an electric charge, 
also has a special property that, like its electric 
charge, is quantised, that is, it can only take on cer-
tain values. This property is called colour charge, 
owing to its similarity to the concept of colour. 

 

Quarks can carry the colour charges red, blue or 
green. For every quark there is an antiquark in the 
same way as the electron has an antiparticle, the posi-
tron. Antiquarks have the colour charges antired, 
antiblue or antigreen. Aggregates of quarks, which 
can exist freely, are colour neutral. The three quarks 
in the proton (u, u and d) have different colour 
charges so that the total colour charge is white (or 
neutral). In the same way as electrically neutral mole-
cules can form bonds (through the attraction between 
their positive and negative parts) the exchange of 
force between protons and neutrons in the nucleus 
occurs through the colour forces that leak out from 
their quarks and force-carrying particles. 

 

The force between quarks is carried by gluons 
(from the word ‘glue’), which, like photons, lack 
mass. Gluons, however, in contrast to photons, also 
have the property of colour charge, consisting of a 
colour and an anticolour. This property is what 
makes the colour force so complex and different 
from the electromagnetic force. 
 
A weaker coupling sets the particles free 
 

For a long time physicists believed that it would 
be impossible to find a theory by which the effects of 
the strong interaction between quarks could be calcu-
lated in the same way as for the electromagnetic or 
the weak interaction. If, for example, the interaction 
between two protons in a nucleus is studied, quite 
good results can be obtained by describing it as an 
exchange of pi-mesons – an idea that gave Hideki 
Yukawa the Nobel Prize in 1949. A coupling con-

stant larger than 1 is needed, however, which means that 
Feynman’s perturbation calculations (see above) cannot 
be used. Unfortunately, even today there is no satisfac-
tory method for calculating such strong interaction ef-
fects. 
 

The situation seemed to be even worse for higher ener-
gies; if the beta function is positive (the way the coupling 
constant changes with energy) the interaction will be 
even stronger and the calculations become increasingly 
absurd. 

 

The German theoretical physicist, Kurt Symanzik 
(now deceased), realised that the only way to achieve a 
reasonable theory was to find one with a negative beta 
function. That would also explain why quarks could 
sometimes appear as free particles, grains, inside the pro-
ton – an effect that had been seen in scattering experi-
ments between electrons and protons. 

 

Unfortunately, Symanzik himself did not find such a 
theory, and although Gerardus ’t Hooft was very close to 
discovering it during the summer of 1972, physicists 
started to despair. “Evidence” was even presented that all 
realistic theories had a positive beta function. We now 
know it was incorrect because in June 1973 this year’s 
Laureates entered the arena. In two publications back-to-
back in the journal Physical Review Letters, one by Gross 
and Wilczek and one by Politzer, the amazing discovery 
was announced that the beta function can be negative. 
When their discovery was made, these physicists were 
quite young – Wilczek and Politzer were still graduate 
students, in fact. 

 

According to their theories, the force carriers, the glu-
ons, have a unique and highly unexpected property, 
namely that they interact not only with quarks but also 
with each other. This property means that the closer 
quarks come to each other, the weaker the quark colour 
charge and the weaker the interaction. Quarks come 
closer to each other when the energy increases, so the 
interaction strength decreases with energy. This property, 
called asymptotic freedom, means that the beta function 
is negative. On the other hand, the interaction strength 
increases with increasing distance, which means that a 
quark cannot be removed from an atomic nucleus. The 
theory confirmed the experiments: quarks are confined, in 
groups of three, inside the proton and the neutron but can 
be visualized as “grains” in suitable experiments. 

 

Asymptotic freedom makes it possible to calculate the 
small distance interaction for quarks and gluons, assum-
ing that they are free particles. By colliding the particles 
at very high energies it is possible to bring them close 
enough together. When asymptotic freedom had been 
discovered and a theory, Quantum ChromoDynamics, 
QCD, that was asymptomatically free, had been formu-
lated, calculations could be made for the first time that 
showed excellent agreement with experiments (fig. 2).  
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Fig. 2. The value of the “running” coupling con-
stant, as, as a function of the energy scale E. The 
curve that slopes downwards (negative beta func-
tion) is a prediction of the asymptomatic freedom 
in QCD and, as can be seen, it agrees very closely 
with the measurements that have been made.  

Can the forces of Nature be unified? 
 

Perhaps the most tantalizing effect of QCD asymp-
totic freedom is that it opens up the possibility of a 
unified description of Nature’s forces. When examin-
ing the energy dependence of the coupling constants 
for the electromagnetic, the weak and the strong inter-
action, it is evident that they almost, but not entirely, 
meet at one point and have the same value at a very 
high energy. If they do indeed meet at one point, it 
may be assumed that the three interactions are unified, 
an old dream of physicists, who would like to describe 
the laws of Nature in the simplest language possible 
(fig. 4).  
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The showers of particles reveal the truth 
 

An important proof of the QCD theory is provided by 
the collisions between electrons and their antiparticles, 
positrons, with very high kinetic energy, when they an-
nihilate each other. According to Einstein’s equation 
E=mc2, kinetic energy can be transformed into new par-
ticles, for example, quarks with mass and kinetic en-
ergy. These quarks are created very deep within the 
process, very close to each other but moving away from 
each other at an extremely high speed. Thanks to the 
asymptotic freedom in QCD it is now possible to calcu-
late this process. 

 

Admittedly, when the quarks have moved away from 
each other, they are influenced by increasingly strong 
forces that eventually lead to the creation of new quark-
antiquark particles, and a shower of particles arises in 
the direction of the original quarks and antiquarks re-
spectively. But the process retains a “memory” of the 
first asymptomatically free part that can be calculated, 
giving a value for the probability of the occurrence of 
these two-shower events that agrees with observations. 

 

Even more convincing, perhaps, are the three-shower 
occurrences discovered at the DESY accelerator in 
Hamburg in the late 1970s. These occurrences can be 
successfully interpreted as a gluon radiating away from 
a quark or an antiquark (fig. 3).  
 

The QCD asymptotic freedom that this year's Laure-
ates discovered also provided physicists with an expla-
nation of a phenomenon that had been observed several 
years earlier at the Stanford accelerator (Friedman, 
Kendall and Taylor; Nobel Prize in 1990). The electri-
cally-charged constituents of the proton behave as free 
particles when they are hit so hard that they get a high 
energy. By adding together the amount of the proton’s 
momentum that comprised the charged constituents (the 
quarks) it also became evident that about half of the 
proton momentum was something else – gluons! 

Fig. 3. Occurrences of two or three showers of 
particles observed in collisions between elec-
trons and positrons. The enlarged portion dis-
plays the QCD interpretation, which also allows 
detailed calculations of the probability for these 
occurrences. These probabilities agree very well 
with measured data (e–= electron, e+= positron, 
q= quark, q with overscore= antiquark, g= gluon). 

Fig. 4. Running coupling constants in the Stan-
dard Model (left) and with the introduction of su-
persymmetry (right). In the Standard Model the 
three lines, which show the inverse value of the 
coupling constant for the three fundamental 
forces, do not meet at one point, but with the in-
troduction of supersymmetry, and assuming that 
the supersymmetric particles are not heavier than 
about 1 TeV/c2, they do meet at one point. Is this 
an indication that supersymmetry will be discov-
ered at the next accelerator at CERN, the Large 
Hadron Collider, or is it merely a coincidence?  



However, the Standard Model needs some 
modification if the dream of the unification of the forces 
of Nature is to be realised. One possibility is to 
introduce a new set of particles, supersymmetric 
particles, that may have a small enough mass to be 
investigated at the LHC accelerator that is now being 
built at CERN in Geneva. 

 

If supersymmetry is discovered, it will also imply 
strong support for string theories that may even unify 
gravitation with the other three interactions. The 
Standard Model also needs modification to incorporate 
the recently discovered properties of neutrinos - that 
they have a mass different from zero. In addition, 
perhaps this will lead to an explanation of a number of 
other cosmological enigmas such as the dark matter that 
seems to dominate space. Regardless of this 
development, it is clear that the fantastic and 
unexpected discovery of asymptotic freedom in QCD 
(fig. 5) has profoundly changed our understanding of 
the ways in which the basic forces of Nature in our 
world work.  

David J. Gross 
Institute for Theoretical 
Physics, Kohn Hall 
1219 University of  
California 
Santa Barbara, CA 93106  
USA  
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Fig. 5. The formula that describes the discovery. 
Here: 
g: coupling constant, 
Nc: number of colours (= 3 in QCD), 
NF: number of quarks (= 6 in the Standard Model). 
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The 2004 International Symposium on Technology and Society (ISTAS ’04) was held on June 14th through 19th at 
the Worcester Polytechnic Institute (WPI). The Symposium is sponsored annually by the IEEE Society on Social 
Implications of Technology (SSIT). The theme of this year’s conference was “Globalizing Technology Education”. 
The SSIT is unique within the IEEE as it draws its members from all disciplines within the Institute. It also encour-
ages participation by non-engineers who are involved with the effects and implications of technological activities. In 
keeping with this interdisciplinary nature, ISTAS ’04 brought together engineering educators and practitioners with 
professionals in law, public policy, ethics, history and the humanistic dimensions of technology. The attendees rep-
resented countries in Africa, Europe and Asia and included a substantial number of students. Among the highlights 
of the Symposium was a keynote address by Curt Carlson, President and CEO of SRI International. In keeping with 
the conference theme, his presentation focused upon the dynamics of collaborative creativity within the engineering 
process, providing insights from SRI’s distinguished work as a developer of leading edge technologies. A direct 
example of the global possibilities afforded within education was provided at the conference banquet when several 
WPI students described their experiences within the Global Perspective Program of the Worcester Polytechnic Insti-
tute (WPI). This program affords students opportunities to work on significant social and technical issues in diverse 
cultural and international contexts. In describing their experiences, students outlined how they have employed their 
education to improve lives in Africa and Asia and contribute to the needs of non-profit organizations within Europe.  
 
 

Brian M. O'Connell, SSIT President 
Department of Computer Science 

Department of Philosophy 
Central Connecticut State University 

1615 Stanley Street 
New Britain, CT USA 06050 

http://www.cs.ccsu.edu/~boconnel/ 
President, IEEE Society on Social 

Implications of Technology 
http://www.ieee.org/ssit 
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Preface to Ken Foster’s ISTAS 04 Report 

Growing Isolationism in U.S. Science - 
An International Problem 

The rise in scientific isolationism in the United States is harmful to international science and engineering, and to 
America's own research enterprise. This was the message of a panel discussion held at last June's International Sym-
posium on Technology and Society, Worcester MA (http://www.wpi.edu/News/Conf/ISTAS/worcester.html). This 
was the annual meeting of the Institute of Electrical and Electronics Engineers (IEEE) Society on Social Implications 
of Technology http://radburn.rutgers.edu/andrews/projects/ssit/. Joe Herkert, a professor from North Carolina State 
University and former president of the Society, moderated the session. 

 
Four speakers described the effects of the war on terror on the international research enterprise. Irving Lerch, just-

retired head of international programs for the American Physical Society, lamented the rise of "scientific isolation-
ism" in the US. He described troubling examples of growing impediments to international scientific exchange  in the 
US. These include difficulties faced by many non-US scientists and science students in obtaining visas to study and 
work in the US, resulting in a decline in enrolments of overseas students in US universities and endangering impor-
tant international research collaborations. Other examples include restrictions on non-citizens seeking to visit to US 
government laboratories, "draconian classification procedures that threaten to restrict the distribution of scientific 
information", and "unprecedented interference" by the government in the publication of research journals related to 
overseas authors. 
 



At the same time, Lerch maintained, the need of the US scientific enterprise to reach out to international col-
leagues is greater than ever. As a fraction of the global scientific output, US contributions are declining, presently to 
about 30% of all science and engineering papers published worldwide. By contrast, the number of contributions 
from European and Asian countries is increasing steadily. Every year since 1995, European investigators have con-
tributed more science and engineering papers than their US colleagues. 

 
Kenneth R. Foster (University of Pennsylvania) expanded on one of Lerch's examples: U.S. government restric-

tions on publication of scientific papers recently extended to scientific collaboration itself. This saga began shortly 
after the Sept. 11 terrorist attacks, when the IEEE, after reviewing US laws regarding trade embargoes, essentially 
withdrew all member services to members in embargoed countries (including Cuba, North Korea, Iran, until re-
cently Sudan and Libya). The IEEE, unannounced, stopped publishing papers from authors in these countries pend-
ing a ruling by the U.S. Treasury Department. 

 
A subsequent series of rulings by the Treasury Department created confusion and anxiety among scientific and 

other scholarly societies. The first ruling (Sept. 2003) said that journals can publish papers from authors from em-
bargoed countries, but could not "edit" them (or even correct their English) without a license. A later ruling (April 
2004) allowed limited editing but forbids "collaborative interactions" between authors in embargoed countries and 
US scholars that result in co-authorship. Needless to say, many jointly authored papers appear every year (more than 
200 in 2003 with US and Iranian co-authors). The ruling, obviously, criminalizes a great many American scientists. 
Just recently (December 2004) the publication issue came to a happy end. The US Treasury issued a “general li-
cense” that allows “U.S. persons to freely engage in most ordinary publishing activities with persons in Cuba, Iran 
and Sudan”. Other impediments to international scientific collaboration remain to be addressed. 

 
Swami Laxminarayan (Idaho 

State University), long familiar to 
readers of this newsletter, contrib-
uted a fine presentation on "panics 
and policy perturbations" of glob-
alization, focusing on the impor-
tant work of IFMBE in fostering 
international collaboration. The 
European Union, he said, is taking 
steps to ease visits by researchers 
from other parts of the world "at a 
time when the United States is 
going in the opposite direction". 
 

Finally, Susan Hassler, editor of 
IEEE Spectrum, gave a historical 
perspective to the problem. Secu-
rity concerns have always affected 

US science and engineering, for example leading to efforts during the Cold War to limit the flow of information of 
potential strategic use to scientists in the Former Soviet Union. Some aspects of government meddling with science 
are new, Hassler pointed out, and new information technologies are opening up new possibilities for more govern-
ment meddling with science in the future. 

 
Speaking for myself, I think that this kind of interference with science has little potential benefit to national secu-

rity, and it can do great harm to the international scientific and engineering enterprise. This is not a domestic Ameri-
can issue at all, but should attract the attention of all scientists and engineers worldwide. 
 
 

Kenneth R. Foster 
Department of Bioengineering 

University of Pennsylvania 
Philadelphia PA 19041 

kfoster@seas.upenn.edu 
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National Security, Visa Restrictions, Globalization and the National 
Innovation System: Saving the US Science and Engineering Enter-
prise and, perhaps, the World 
 
“… the dependence of US science on foreign scientists is such that 
biodefence research will be inhibited if we continue down a road of 
scientific isolationism. Apart from the obvious barriers that restrictions 
on access to scientific information and tools place on research, restric-
tions on scientific training for foreign nationals will delay those coun-
tries from developing expertise crucial to identifying and containing 
disease outbreaks — key to any global strategy against bioterrorism. 
What is required is the proliferation of scientific training worldwide, 
not scientific isolationism.” 
 

Thomas May, Nature 429, 603 (10 June 2004) 



Myocardial diseases are among the most common 
causes of death in Western countries. Magnetic reso-
nance imaging (MRI) of the heart is the most accurate 
imaging method that assesses the function of the cardiac 
muscle. As MRI produces hundreds of images, the ana-
lyzing process is very time-consuming.  

 
The new method facilitates more accurate diagnoses, 

based on the interpretation of atrial and ventricular vol-
umes from the images. Automated or even semi-
automated methods have not been available previously 
for these four cavities. Thanks to the new method, heart 
diseases can now be diagnosed with more accuracy at 
an early stage, thus speeding up therapy and reducing 
costs.  

 
Automated analysis of heart images is a hot topic in 

medical discussions, since automated, accurate methods 
for studying the volumetry of atria and ventricles are not 
available. One MRI scan usually involves some 250 
images of the heart. Determining the key indices for 
patient diagnosis - such as atrial and ventricular vol-
umes - often requires a great deal of human effort, yet 
time is usually limited in clinical work. The new method 
allows the specialist to focus on other tasks. 

 

The method developed at VTT facilitates the simulta-
neous use of both short and long-axis images. Accurate 
determination of interfaces between ventricles and atria, 
for example, from the commonly used short-axis images 
is difficult, while they are visible in long-axis images. 
The developed image segmentation (partitioning the 
image into anatomical parts) method makes it possible 
to use the information obtained from both images simul-
taneously. 

 
The development of the automated method is continu-

ing in an ongoing project. The new method may become 
available for clinical use in hospitals already in 2005.  

 
New methods are being developed by VTT in co-

operation with the Helsinki University of Technology 
and the Hospital District of Helsinki and Uusimaa 
(HUS). The business community was represented by GE 
Medical Systems, Elekta-Neuromag Oy, Nexstim Oy 
and CSC. The project also involved co-operation with 
the image processing laboratories of CREATIS (INSA 
of Lyon) in France and Leiden University Medical Cen-
ter in the Netherlands. 
 
From: http://www.vtt.fi 
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News-Medical.Net 
 

Accurate method for interpretation 
of heart images developed 

 
Posted By: News-Medical in Medical Device News 
Published: Wednesday, 22-Sep-2004 

VTT - Technical Research Centre of Finland has developed 
an internationally significant method 

for interpreting MRI images of the heart 



Joachim Nagel, as the chairman of the EAMBES Academic Division, has, together with Dick Slaaf and Jan 
Wojcicki, initiated the BIOMEDEA project, which is dedicated to harmonization of BME education in Europe. 

 
The BIOMEDEA conference in Eindhoven, the Netherlands, is dedicated to education and training in Biomedi-

cal Engineering and Sciences and is part of the BIOMEDEA project, which is dedicated to harmonization of BME 
education in Europe. The conference is also a European preparation to the second Whitaker Biomedical Engineering 
Education summit [http://www.whitaker.org/academic/agenda.html]. The purpose of that meeting is to help univer-
sities design and modify biomedical engineering programs to meet future needs. 

 
This BIOMEDEA meeting is the first of three meetings. The other meetings will be held in Warsaw, Poland, 

April 15-17, 2005 [MBES Accreditation], and Stuttgart, Germany, June 24-25 [MBES Certification, Registration 
and Continuing Education]. 

 
The BIOMEDEA meeting is co-sponsored by the IFMBE and the TU Eindhoven, which is also hosting the 

meeting while EAMBES endorsed the meeting. 
 
Participation: representatives of Biomedical Engineering programs of European countries, decision mak-

ers at a national level interested in Biomedical engineering education and BME students. 
 
I have the pleasure to extend to your organization an invitation to send a delegate(-s) to our Conference. At-

tached you will find a provisional program and information on how to register for the Conference. 
 
The meeting of EAMBES Council will be held preceding the BIOMEDEA meeting in the afternoon of Decem-

ber 16, 2004. 
 
For additional details and information, registration and hotel reservation visit the website of the meeting 

(http://www.bmt.tue.nl/biomedea). To facilitate the organization of the conference, you are requested to inform the 
conference bureau of TU/e [congress-office@tue.nl] about possible participation before November 15. Deadline for 
early registration: December 6, 2004. 
 
On behalf of the organizers, 

Dick W Slaaf 
DW.Slaaf@bf.unimaas.nl 

BME EDUCATION 

Invitation to BIOMEDEA Conference 
Eindhoven, the Netherlands 

December 17-19, 2004 
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Co-sponsored by: 

Endorsed by: 



BIOMEDEA Conference 
December 17-19, 2004 

Eindhoven University of Technology TU/e, Main Building 
Eindhoven, the Netherlands 

Organisers:  Joachim  Nagel 
(Stuttgart),  Dick  W.  Slaaf 
(Eindhoven/Maastricht) 
Local organizer: Dick Slaaf 
[dw.Slaaf@bf.unimaas.nl] 
 
Website: 
http://www.bmt.tue.nl/biomedea 
Further information: to be obtained from local organ-
izer. 
Registration: http://www.bmt.tue.nl/biomedea 
 
Participation: representatives of Biomedical Engi-
neering programs of European countries, decision 
makers at a national level interested in Biomedical 
Engineering education and BME students. 
Academic participants are expected to supply the organ-
izers of the meeting with the answers to the 4 question-
naires they will receive prior to the meeting. Replies are 
due December 6, 2004, to enable the organizers to make 
an overview of the results, which form the basis for the 
discussions. 
 
This BIOMEDEA meeting is the first of three meet-
ings. The other meetings will be held in Warsaw, 
Poland, March 25-26, 2005 [MBES Accreditation] 
and Stuttgart, Germany, June 24-25 [MBES Certifi-
cation, Registration and Continuing Education]. 

Outcomes 
 
The output will be published for dis-
semination as a book with CD, as just 
a CD, and as downloadable files on 
the website of EAMBES, its member 
societies and IFMBE. Furthermore, 
they will be presented at the Whitaker 
summit, if applicable. 

 
Academic participants are invited to bring a poster de-
scribing:  
 Their whole program, 
 OR 
 New teaching methods, facilities, or ideas. 
 
About the BIOMEDEA project: 
 
BIOMEDEA - Biomedical Engineering Preparing for 
the European Higher Education Area 
 

Modern health care depends on versatile, multidisci-
plinary teams with biomedical engineers playing an 
important role, but, in contrast to the traditional aca-
demic disciplines where consensus about the necessary 
content of higher educational programs and the required 
qualifications of professionals could be established over 
many decades, Medical and Biological Engineering and 
Science (MBES) as a young, explosively growing disci-
pline did not yet have this opportunity. The Bologna 
movement has triggered an initiative of the MBES com-
munity to promote their European Higher Education 
Area by harmonizing the educational programs, specify-
ing required minimum qualifications and establishing 
criteria for an efficient quality control of education and 
life-long learning. 

The objective of the project is to support this initiative 
through the organization of seminars for all partners 
involved in MBES education, to develop and establish 
consensus on European guidelines for the harmonization 
of high quality MBES programs, their accreditation and 
for certification and continuing education of profession-
als working in the health care systems. Adherence to 
these guidelines will insure mobility in education and 
employment as well as the necessary safety for patients. 
Targets for the dissemination of results will be the Euro-
pean universities, political decision makers, ENQA, 
accreditation agencies, health care providers and stu-
dents. 
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BIOMEDEA:  
Biomedical Engineering Education and 

Training 
 

The conference is dedicated to education and 
training in Biomedical Engineering and Sci-
ences and is part of the BIOMEDEA project. 

The BIOMEDEA project, initiated by Joachim 
Nagel, as chairman of the EAMBES Academic 
Division, together with Dick Slaaf and Jan Wo-

jcicki, is dedicated to harmonization of BME 
education in Europe. The meeting is also a 

European preparation to the second Whitaker 
Biomedical Engineering Education summit 

[http://www.whitaker.org]. The purpose of that 
meeting is to help universities design and mod-
ify biomedical engineering programs to meet 

future needs. 



9.15-9.45: Presentation of the results of question-
naire 2. Results in perspective.  
9.45-10.00: Format of the discussion for the morn-
ing; which questions have to be answered? 
10.00-12.00: Breakout sessions in 3 different 
rooms. [10.50-11.10: Tea and coffee] 
12.00- 12.30: Reports from the groups. 
12.30-13.00: Discussion and summary. 

 
13.00-14:00: lunch [and poster viewing] 
 
14:00-17:00: (including break) Workshop 3: 

Educational methods and best practices;  
The goals of the workshops are to: Discuss educa-
tional method, Illustrate best practices adapted to 
teaching biomedical engineers how to solve clinical 
and biological problems.  
14.00-14.15: Introduction 
14.15-14.45: Presentation of the results of question-
naire 3. Results in perspective. 
14.45-15.00: Format of the discussion for the after-
noon; which questions have to be answered? 
15.00-17.00: Breakout sessions in 3 different 
rooms. [15.50-16.10: Tea and coffee] 
17.00- 17.30: Reports from the groups. 
17.30-18.00: Discussion and summary. 
18:00- 21:00: Drinks and dinner 

 
Sunday, December 19, 2004: 
9:00-12:00: (including break) Workshop 4:  

Training 
9.00-9.15: Introduction 
9.15-9.45: Presentation of the results of question-
naire 4. Results in perspective. 
Format of the discussion for the morning; which 
questions have to be answered? 
9.45-11.30: Breakout sessions in 3 different rooms. 
[10.30-10.45: Tea and coffee] 
11.30- 12.15: Reports from the groups. Discussion 
and summary. 

 
12:00-12:30: Summary and conclusions of the meeting 
 
12:30-13.00: lunch and farewell. 
 
Registration: 
Registration will be available electronically through our 
website: 
http://www.bmt.tue.nl/biomedea. 
 
Deadline for early registration: December 1, 2004. 
Registration fee: 

Early registration:  €175 
Late or on-site: €225 

Included are: coffee, tea, lunch, and dinner on Friday 
and Saturday and coffee, tea, and lunch on Sunday, con-
ference material. 
Payments by credit card only. 

Provisional program of BIOMEDEA Conference: 
 
Friday, December 17, 2004: 
 
9.00-10.00: registration and coffee/tea. 
 
10-10:15: Opening of the meeting: 

Dick Slaaf, TE/e: The importance of harmonization 
of BME education in Europe and abroad. The value 
of 3+2=5. 

 
10.15-12.30 Introduction of workshop 1: 
The Undergraduate Biomedical Engineering Cur-
riculum 

The goals are to delineate: the core topics in bio-
medical engineering science that all BME students 
should understand, the biomedical engineering 
science topics, underpinning areas of BME spe-
cialization, the critical skills expected of all under-
graduate biomedical engineers.  
10.15-10.30: 
1. The rationale behind the contents of two pro-

grams.  
10.30-11.00: The Eindhoven/Maastricht BME 
program; life sciences integrated from the start 
and the inclusion of DCL. Speaker to be ap-
pointed. 
11.00-11.30: A classical BME program: pro-
gram and speaker to be appointed. 

2. Presentation of the results of questionnaire 1.  
 11.30-12.00: Results in perspective. 
 12.00-12.30: Format of the discussion for the 
 afternoon; which questions have to be 
 answered?  

 
12:30-13:30 Lunch [and poster viewing] 
 
13:30-15:00 Breakout sessions in 3 different 
  rooms. 
 
15:00-15:30 Tea and coffee [and poster viewing] 
 
15:30-17:00 Reports from the groups. 
 
17:00-18:00 Discussion and summary. 
 
18:00- 21:00 Drinks and dinner 
 
Saturday, December 18, 2004: 
 
9:00-12:30: (including break) Workshop 2: 

The Biomedical Engineering Master Curricu-
lum  
The goals are to delineate at the graduate level: 
Intellectual underpinnings for the future of bio-
medical engineering, Integration of the engineering 
sciences and modern biology, Engineering oppor-
tunities in the clinic, Critical skills  
9.00-9.15: Introduction: Consequences of heteroge-
neity of programs and specific professional require-
ments. 
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SCIENTIFIC EVENTS 

The objective of the Conference was to provide the latest scientific, technical 
and engineering information as well as to present the significant developments in 
all areas of Biomedical Engineering. Only by making it possible for people to 
meet and discuss their specific interests in MBES, can we promote cohesion of the 
MBES community. 

Due to the strongly increasing importance of Information and Communication 
Technologies in modern health care systems and the special activities of our Ital-
ian colleagues, including the conference chairman, in the area of health telemat-
ics, MEDICON 2004 adopted the theme “Health in the Information Society”, in-
corporated the 2nd Health Telematics Conference and took on the name MEDI-
CON & HEALTH TELEMATICS 2004. 
 

From the welcome speech by prof. Joachim Nagel - President of the IFMBE 
 

The future barriers between individuals and countries will not be only in 
terms of gaps, but mainly in terms of culture, technological innovation, infra-
structures and modern new organization. Telematics is reducing geographical 
distances and will change time scales. But this will be true only where the infra-
structures, the organization of the activities, the educational level and attitudes of 
people will adapt to meet the new conditions. The scenario for the Health Systems 
is almost science fiction. However, in many European countries, we already have 
very important examples of real applications. 
With these considerations and for the importance of Information and Communi-
cations Technologies in the modern health care systems, MEDICON 2004 

adopted the theme “Health in the Information Society” and took the name “MEDICON and HEALTH TELEMAT-
ICS 2004”. 
 

From the welcome speech by prof. Marcello Bracale - General Secretary of AIIMB 
 
MEDICON 2004 in Figures 
 

The total number of people present at MEDICON 2004 was 711: 509 attendants, 46 accompanying persons, 112 
distinguished guests and 44 staff. 
 

Exhibitors were: 
SOGEI, GE Medical System Italia, Hospital Consulting, IAVANTE Fundacion, ITAL TBS, Voxnet 
IFMBE, AIIMB – DIET University of Naples Federico II 
 

Cooperators were: Regione Campania, Municipality of Ischia, EPT (Ente Provinciale Turismo in Napoli), ERSAC 
(Ente Regionale Sviluppo Agricolo Campania), SOGEI, TELECOM Italia, CISCO Systems, INTEL, POINTEL 
COMMUNICATION, RAIS MULTIMEDIA, IBM Italia, ALILAURO, Banco Napoli Imi San Paolo, BASSNET, 
EBM, Ebit Sanità, Engineering Sanità – Enti Locali, ESAOTE, IOP Publishing, Medi4All SpA, Ortivus / 
PRO.MED, REMCO SpA – Cardioline, SEPSA (Società Esercizio Pubblici Servizi Anonima), SIEMENS, 
STEALTH, Villa Sistemi Medicali, Welch Allyn 
 

The X Mediterranean Conference on Medical and Biological Engineering (MEDICON and HEALTH TELEMAT-

MEDICON and HEALTH TELEMATICS 2004 
Health in the Information Society 

X Mediterranean Conference 
on Medical and Biological Engineering 
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Special Sessions and other events in adjunction with MEDICON 2004 
Wearable Systems 
Chairmen: A. Lymberis (Greece), D. De Rossi (Italy) 
 

Topographic and Time-Frequency Analysis of Brain 
Activity 
Chairmen: K. Blinowska (Poland), T. D’Alessio (Italy) 
 

Trends in Biophysics 
Chairmen: G. Arcovito (Italy), R. Rolandi (Italy) 
Organised by Associazione Italiana di Fisica Medica 
(AIFM) and AIIMB 
 

GRID in Healthcare 
Chairmen: F. Beltrame (Italy), P. Cerello (Italy) 
 

Trends in Medical Physics 
Chairmen: U. Bottigli (Italy), P.L. Indovina (Italy) 
Organised by Associazione Italiana di Fisica Medica 
(AIFM) and AIIMB 
 

Medical All Where: Personal Surveillance and Monitor-
ing 
Chairmen: R. Bedini (Italy), C. Marchesi (Italy) 
 

Artificial Organs 
Chairmen: J. Wojcicki (Poland), D. Liu (UK), G. 
Catapano (Italy) 
 
INVITED LECTURES 
 

Writing and Publishing Scientific Papers by A. Murray 
Chairmen: A. Murray (UK), R. Magjarevic (Croatia) 
 
ROUND TABLES 
 

Harmonisation, Accreditation, Certification 
Chairmen: J. Nagel (Germany), D. Slaaf (the Nether-
lands) 
 

Impact of Telemedicine on Italian Health Service 
(in Italian language), sponsored by ITALTBS 
Chairmen: V. Rizzo (Italy), M. Bracale (Italy) 
 
MEETINGS 
 

IFMBE Administrative Council Meetings July 29–30, 
Naples 

SPECIAL SESSIONS 
 

Teleradiology - How, When, Why 
President: M. Salvatore (Italy) 
Chairmen: M. Bracale (Italy), F. Dalla Palma (Italy) 
Organised by Società Italiana di Radiologia Medica 
(S.I.R.M.) and AIIMB 
 

Bioinformatics and Functional Genomics 
President: F. Salvatore (Italy) 
Chairmen: C: Cobelli (Italy), G. Toffolo (Italy) 
 

Biological Effects and Medical Application of Electro-
magnetic Radiation 
Chairmen: N. Leitgeb (Austria), P. Ravazzani (Italy) 
 

Biomaterials, Biodevices and Bioflow 
Chairmen: G. Marrucci (Italy), M. Santin (Italy) 
 

Biomaterials, Biodevices and Bioflow 
Chairmen: L. Ambrosio (Italy), M.C. Tanzi (Italy) 
 

Advanced Technologies for Medical Training of E-
Health Applications 
Chairman: J.L. Monteagudo (Spain) 
 

Medical Information Technology 
President: R. Kitney (U.K.) 
Chairmen: M. Nyssen (Belgium), T. Helgason (Iceland) 
 

Telemedicine and e-health in Mediterranean Countries 
Chairmen: F. Sicurello (Italy), M. Bracale (Italy) 
Organised by Associazione Italiana di Telemedicina e 
Informatica Medica (@ITIM) and AIIMB 
 

Emergency Health Services 
President: F. Fedele (Italy) 
Chairmen: J.L. Monteagudo (Spain), M. Bracale (Italy) 
Organised by Associazione Italiana di Telemedicina e 
Informatica Medica (@ITIM) and AIIMB 
 

Transnational e-health hospital integration in the 
enlarged Europe: a bridge to the Trieste EUROPACS-
MIR 2004 Meeting 
Chairmen: A. Stavljenic-Rukavina (Croatia), P. Inchin-
golo (Italy) 
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ICS 2004) was held at the Continental Terme Hotel in 
Ischia. Internet Points were located in the Olympic 
Central Bar. Wireless Internet Connection was avail-
able at the Conference Rooms and at the Olympic 
Central Bar. The Conference was covered daily by the 
Italian media, TV and newspapers. 
 

Prof. Marcello Bracale 
Email: bracale@unina.it 

Marcello Bracale, Shankar M. Krishnan, 
Swamy Laxminarayan, Makoto Kikuchi 



Pasta, Pizza and Cake Party kindly hosted by the Organ-
ising Committee  
 

GALA DINNER - Monday, August 2 
Negombo Bay – Lacco Ameno 
Dinner buffet with music and surprises 
 

TOUR OF THE ISLAND BY BOAT - Tuesday, August 3  
Meeting point: Ischia Harbour 
The participants are invited to take swimming suits. 
A buffet with typical Ischian foods kindly hosted by 
E.R.S.A.C. “Ente Regionale di Sviluppo Agricolo in 
Campania” 
 

ARRIVEDERCI PARTY - Thursday, August 5  
Castiglione Thermal Park - Casamicciola 
A nice Mediterranean evening with Ischian surprises 
and buffet kindly hosted by AIIMB 
 

Special thanks are due to the “Presidenza of Regione 
Campania”,  
E.P.T. “Ente Provinciale del Turismo in Napoli” and 
E.R.S.A.C. “Ente Regionale di Sviluppo Agricolo in 
Campania” 
for their hospitality in Naples and Ischia. 

EAMBES Council, July 31 
 

MyHeart Board Meeting - Chairman: J. Lauter 
(Germany), July 31 
MyHeart WP/CC Meeting - Chairman: J. Lauter 
(Germany), August 1 
 

Joint Meetings of EAMBES Divisions, August 1 
 

CHART - Chairmen: N. Saranummi (Finland), M. Van 
Gils (Finland), August 2 
 

IAMBE Meeting - Working lunch, chaired by prof. 
Guenter Rau (Germany), August 2 
 

IFMBE National Secretaries Committee, chaired by 
prof. Akos Jobbagy (Hungary), August 4 
 
SOCIAL EVENTS 
 

OPENING CEREMONY - Saturday, July 31 
Excelsior Theatre - Ischia Porto 
A classic music Concert given by musicians of the S. 
Carlo Theatre, after the welcome and keynote speaker.  
 

GET TOGETHER PARTY - Saturday, July 31  
Hotel Continental Terme – Ischia Porto 
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Opening Ceremony 

The opening Ceremony hosted many foreign and Italian Authorities: academic, scientific and political from 
National and Local Government. The ceremony was held on Saturday, July 31, 2004 at the Excelsior Theatre in 
Ischia. There are not too many conferences with such a long list of invited speakers for the opening event. 

 

During the Opening Ceremony, Marcello Bracale received the Laurea Honoris Causa at the Gr. T. Popa Univer-
sity of Medicine and Pharmacy – Iasi Romania, from Prof. Dr. Florin Topolicenaru, vice President of Iasi Univer-
sity. The Laurea Honoris Causa was motivated as in the declaration: 

 

“Prof. Marcello Bracale is a pioneer of Biomedical Engineering education in Europe. As a Professor of Bio-
medical Engineering, he directs the BME Unit at the Electronic Engineering Dept. of the Federico II University in 
Naples. He also teaches Biomedical Engineering in the Postgraduate Schools of the Faculties of Medicine and 
Surgery in the Universities of Naples. He is the head of the Naples Research Unit in Medical and Rehabilitation 
Engineering of the Italian National Research Council. In addition, he is a Professor of Automation and Organisa-
tion of Health Care Systems, a subject that was introduced into the curriculum at his initiative.  

 

It is very important to mention that, by the effort of Professor Marcello Bracale, the BME Unit of Federico II 
University of Naples and the Medical Bioengineering Faculty of Gr.T.Popa University are involved in the frame-
work of the ERASMUS-SOCRATES bilateral agreement. As a result of this cooperation, a young student from 
Italy, Oreste Romaneli, made in Iasi a comparative study of Health Care Systems in Romania and Italy and won 
an important intertational prize for the best dissertation thesis. In addition,  a group of 3 students from Romania, 
who study in Naples under Prof. Bracale's coordination, presented a paper and won the first prize at the Romanian 
Bioengineering Student Conference in 2004.  

 

His main fields of scientific and professional interest are: electronic and biological instrumentation; biosignals 
and data analysis; health care systems and their management; health telematics and telemedicine. He has pub-
lished as author and co-author more than 350 papers.  

 

He is the General Secretary of the Associazione Italiana di Ingegneria Medica e Biologica (AIIMB), the Italian 
Member Society affiliated to IFMBE (International Federation for Medical and Biological Engineering), where, 
from 1986 to 1991, he acted as Chairman of the Developing Countries Committee and the National Secretaries 
Committee. 



He participated as expert member in the Commission of the European Committee DGXIII for the implementation 
of the 4th Framework Programme (1994-1998) of Advanced Informatics in Medicine and he took part in many 
European projects. 

 

He was the organiser and General Secretary of MEDICON'92 and Health Telematics '95 Conferences in Ischia 
(Napoli - Italy) and now, in 2004, he is the organiser of MEDICON2004 - Health in the Information Society, which 
includes, at Professor Bracale’s initiative, the 2nd Health Telematic Conference. For all these reasons, as well as for 
his moral qualities and his honesty,the Senate of Gr.T.Popa University, following the proposal put forward by the 
Faculty of Medical Bioengineering, decided to nominate Professor Marcello Bracale for the title of Doctor Honoris 
Causa, thus recognising his remarkable scientific contributions to the domain of Biomedical Engineering.” 

 

This highest title of the university was awarded for the first time in 1994 to the only Romanian scientist who won 
the Nobel Prize for medicine, Professor George Emil Palade, a remarkable event which auspiciously coincided with 
the inauguration of the first Medical Bioengineering Faculty from Romania. 

 

Of great interest was the keynote speech by Dr. Aldo Ricci, CEO and General Manager SOGEI, Italy, concerning: 
“TIESSE SOGEI Project: Telematic Application for Italian Healthcare Costs Monitoring”. This project is particular 
important in Italy, where the high costs of the National Health Care System require efficient monitoring of all the 
costs from drugs, ambulances, hospitals and rehabilitation. This presentation is a real example of Health Telematics 
applied to the management of Health Care Systems. At the moment, the SOGEI project is carried out in the Abruzzo 
Region. 

 

All this part of the Opening Ceremony was transmitted in videoconference, with the participation of the Minister 
of the Health and his staff from Pretoria in South Africa. 

 

The second keynote speaker, Prof. Paolo Gasparini of University Federico II Naples, spoke about the volcanic 
area of Campi Flegrei and the Island of Ischia, presenting the scientific approach using techniques very similar to 
the biomedical TAC for studying vulcanology.  

 

Finally a very nice classic concert by professors of the San Carlo Theatre in Naples concluded the Opening Cere-
mony before the get-together party. 
 
Invited speakers at the Opening Ceremony were: 
 

Marcello Bracale (Introduction) 
Emanuele Biondi (Honorary President of MEDICON) 
Antonio Pedotti (President AIIMB and President of MEDICON) 
Giancarlo Bracale (Chairman of Satellite Conference SO.PA.CHI.VA.LA.ME) 
Jean Michel Jausserau (President of SO.PA.CHI.VA.LA.ME) 
Guido Trombetti (Rector of University Federico II - Naples) 
Gennaro Ferrara (on behalf of other Regional Universities) 
Armido Rubino (Copresident MEDICON and Dean of Faculty of Medicine Federico II - Naples) 
Vincenzo Naso (Dean of Engineering Faculty Federico II - Naples) 
S.E. Monsignore Filippo Strofaldi (Archbishop of Ischia and Procida) 
Giuseppe Brandi (Major of Ischia) 
Joachim Nagel (President IFMBE) 
On behalf of IFMBE affiliated Mediterranean Societies (Prof. Tadej Bajd) 
Andreas Lymberis (EC representative) 
President EOMPS (Prof. Del Guerra Alberto) 
President SIRM (Prof. Della Palma) 
Presidente of @TIM (Prof. Francesco Sicurello) 
Regione Campania (Assessore alla Sanità – Prof. Rosalba Tufano) 
Dr. Francesco Murolo SEPSA (Transports) 
Italian President of “Ordine degli Ingegneri” (Ing. Romeo La Pietra) 
Dr. Aldo Bruno Rai Educational 
Marzia Foroni (European Delegate of Student) 
Antonio Cioffi (Representative of Neapolitan Students) 
Prof. Antonio Pedotti Declaration of Opening of X MEDICON and HEALTH TELEMATICS 2004 
Presentation of the Finalists of Student Competition 
Laura Honoris Causa to Marcello Bracale 
 
Finally, the organisers presented the finalists of the two Student Competitions, the first being co-sponsored by 
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The International Conference Medicon and Health 
Telematics 2004 was opened by two plenary sessions: 
a) Biomedical Engineering Education in Europe after 

Bologna Declaration; 
b) The European Medical Devices Regulatory Frame-

work. 
 

The session covered two important aspects of BME: 
education and roles of the industries. 

In the first part, chaired by prof. Nagel (President), 
Bracale and Slaaf (chairmen), many distinguished speak-
ers participated, representatives of the Academy (Nagel, 
Bracale, Slaaf, Trombetti, Rubino, Naso, Cobelli), of the 
European Commission (Lymberis) for the international 
educational affairs, of European Industries (Castellano), 
of the Professional Engineering Institution (La Pietra) 
and of the European Student Organization (Foroni). 

 

The second part stressed the role of BME in the indus-
tries and the international scientific and industrial coop-
eration supported by the European Commission.  

 

All the topics are very important and all the speakers 
presented the state of the art from different points of 
view, but all of them addressed a final integrated solu-
tion for European co-operation keeping in mind the im-
portance of education in BME oriented to the market of 
work. BME education is an international affair, mainly 
in the EU Countries. From this point of view, synergic 
actions should be rapidly addressed to the harmoniza-
tion, accreditation and certification of BME in Europe. 
The historical role of IFMBE, the more recent presence 
of EAMBES, the results of some European projects like 
CHART are the milestones for successfully reaching 
these important goals. 
 

Sunday August 1, 2004 
Plenary Session 
Biomedical Engineering Education in Europe after Bo-
logna Declaration 
President: J. Nagel, Chairmen: M. Bracale, D. Slaaf 
 

Introduction 
Marcello Bracale 
 

The Implementation of the European Higher Education 
Area in Medical and Biological Engineering and Sci-
ence 
Joachim Nagel 
 

Challenges of Biomedical Engineering Education in 
Europe 
Dick Slaaf 
 

Biomedical Engineering Education in Italy 
Claudio Cobelli 
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The biomedical engineering 
students 

of University of Naples ‘Federico II’ 
 

The hospitality and technical staff 

Plenary Sessions 

ESEM and IFMBE and the second 
co-sponsored by IFMBE and 
AIIBM. Read more in this issue of 
the News and also in the Septem-
ber – October issue. 
 

Prof. Marcello Bracale 
Email: bracale@unina.it 

The IFMBE booth in Ischia 



Educational Pathways at Italian Universities after Bo-
logna Declaration: Lights and Shadows 
Guido Trombetti 
 

Biomedical Engineering and Medical Education in 
Italy 
Armido Rubino 
 
The Degree Courses at Engineering Faculties in Italy 
Vincenzo Naso 
 

Present Problems Concerning Erasmus/Socrates Pro-
grammes Supported by the European Commission 
Andreas Lymberis 

ESIB and the Bologna Process: Creating a European 
Higher Education Area for and with Students 
Marzia Foroni 
 

New Trends in Diagnostic Imaging and Biomedical 
Engineering Education 
Carlo Castellano 
 

Situation in Europe and Professional Engineering Certi-
fication in Italy 
Romeo La Pietra 
Plenary session 
The European Medical Devices Regulatory Framework 
Chairmen: N. Saranummi, S. Cerutti 
 

From a concept to a product: Medical Device life cycle 
Niilo Saranummi 
The European MDs Regulatory Framework 
John Brennan 
Bringing a MD on the Market: Manufacturers point of 
view 
Richard Moore 
"R&D activities in eHealth under EC-IST Pro-
grammes": Individualised Health and the involvement 
of Biomedical Engineering 
Andreas Lymberis 
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MEDICON 2007 SLOVENIA 

Slovenian Society for Medical 
and Biological Engineering 

University of Ljubljana 
 Faculty of Electrical Engineering 

From the Slovenian Proposal to host MEDICON 2007 
 
In Slovenia biomedical engineering has a long-standing tradition. We 
first became affiliated to the IFMBE as a part of Yugoslav Society for 
medical and biological engineering. In 1986 we established Slovenian 
society and became affiliated to the IFMBE for the second time in 1993.  

Slovenian Society has a stable membership of approximately one hundred members (Slovenia has two millions of inhabitants). 
We have  published our Newsletter since 1986. The Newsletter covers various topics interesting to our members. It features 
regular sections like Clinical Engineering, Students Corner, New Projects and Product News, Reports from Meetings and 
Conferences, Laboratories Presentation. In addition it brings also abstracts of Diploma, Master and Doctoral Thesis from this 
area, and Calendar of Events and In Case You Missed it… sections. 
 

Our future emphasized activities are Clinical Engineering development and promotion, recruitment of new (young) members, and 
international cooperation and visibility. At the same time our present activities remain important and viable. 

At the registration desk 



On 2-4 Sept 2004, the International Conference on Biomedical Engineering BioMed 2004 was held in Kuala 
Lumpur, chaired by Goh Sing Yau. The Biomedical Engineering Department of University Malaya (UM) was the 
organizer in collaboration with the Faculty of Medicine, Faculty of Dentistry of UM, Ministry of Health Malaysia, 
National Heart Institute, Institution of Engineers, Institute of Electrical and Electronics Engineering of Malaysia 
and Triways Travel Network Malaysia. Healthtronics (M) Sdn. Bhd was the main corporate sponsor. 

 

BioMed 2004 was also endorsed by both the International Union for Physical and Engineering Sciences in Medi-
cine (IUPESM) and International Federation of Medical and Biology Engineering in Medicine (IFMBE). 

 

The Biomed 2004 featured six plenary lectures. Professor Colin Orton from Wayne State University, USA pre-
sented “A review of new technological developments in the radiotherapeutic treatment of cancer”. Professor 
Joachim Nagel from University of Stuttgart, Germany, presented “Biological effects of low frequency ultrasound: 
health hazards and medical applications.” Professor Dan Bader from University of London, UK presented 
“Biomechanical conditioning of chondrocyte-seeded constructs: tuning for success.” Professor John Webster from 
the University of Wisconsin-Madison, USA, presented “Tissue ablation: devices and procedures”. Dr. Reinhold 
Scherer from Graz University of Technology, Austria, presented “Direct brain-computer communication” and Pro-
fessor Joe C. Barbenel from University of Strathclyde, Scotland, presented “The mechanical properties of soft body 
tissues”. 

 

BioMed 2004 featured pre-conference half-day workshops organized by Kwan Hoong Ng. John Webster pre-
sented “Bioinstrumentation”. Dan Bader presented “Cell and tissue engineering”. Michel Bister presented “Medical 
image processing”. 

 

Ninety-four papers appear in the 387-page IFMBE Proceedings, Volume 7, 2004. 
 

Mr. Nahrizul Adib KADRI 
Email: nahrizuladib@yahoo.com 
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Kuala Lumpur International Conference 
on Biomedical Engineering BioMed 2004. 

Left to right: Kwan Hoong Ng, Wan Abu Bakar Wan Abas, Reinhold Scherer, Joachim Nagel, 
Goh Sing Yau, John Webster, Colin Orton, J.C. Barbenel, Dan Bader  



The III Latin American Congress 
on  Biomedical  Engineering 
(IIICLAEB), a joint event with the 
XIX  Brazilian  Biomedical  Engi-
neering Congress (XIXCBEB), was 
held in João Pessoa, Paraíba, Brazil, 
between 22 and 25 of September 
2004.  This  was  the  first  time  a 
CBEB was held in the northeast part 
of the country and also the first time 
the Latin American Conference was 
held  in  Brazil.  Sponsored  by IF-
MBE, CORAL and SBEB, this ma-
jor event congregated around 400 
participants. A total of 575 papers 
were submitted and 460 accepted. 
There were 73 oral sessions and 2 
poster sessions, with papers of ex-
cellent scientific quality. Besides oral 
and poster sessions the event had 7 
plenary sessions and 3 mini-courses. 
Two documents were published in the 
event:  1)  an  abstract  and  program 
book containing abstracts of all papers accepted and the complete program of the event; 2) a proceedings CD-
ROM with all complete four page papers. The Proceedings CD-ROM is a part of the IFMBE proceedings series 
(Volume 5, 2004). During the IIICLAEB, the Brazilian Society of Biomedical Engineering (SBEB) implemented 
the permanent award prize “Cândido Pinto de Melo” to honor the memory of this great researcher and pioneer of 
Biomedical Engineering in Brazil. From a group of 5 finalist students, 3 were classified. They received the 
Cândido Pinto de Melo award and also prizes from IFMBE and CORAL. Cultural activities were also a great suc-
cess with presentations of the Paraíba Symphonic Orchestra and a famous theatre play called “Vau da Sarapalha”. 
The event closed with a nice and appreciated dancing banquet party. 
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CLAEB III Participation: 
 
Total number of registered congress partici-
pants: 427 
 

Participation by country: 
 

Brazil 353, Spain 4, Mexico 22, Argentina 
10, Cuba 11, Colombia 6, Chile 5, Peru 4, 
Portugal 4, Canada 2, England 2, Venezuela 
2, Germany 2, Poland 1, France 1 
 

Dr. Luis Carlos Carvalho 
IIICLAEB President 

Email: lcar1@uol.com.br 

The closing banquet dancing party  

Opening Cerimony 
From left to right:  Joachim Nagel, IFBME President; Luis Carlos 

Carvalho, IIICLAEB Organizing Committee President; Antonio Fer-
nando Catelli Infantosi, CORAL President 

III Latin American Congress on 
Biomedical Engineering  

 
Joao Pessoa, September 22 - 25, 2004 



The beginning of the new century is usually used for introduction of new ideas and new technological visions. 
Therefore, the motto of the XXXI Congress of ESAO in Warsaw was "Towards Medical Technology of the Future". 
The Congress was organized under the honorary patronage of the Minister of Scientific Research and Information 
Technology Professor Michał Kleiber, President of the Polish Academy of Sciences Professor Andrzej Legocki and 
the President of the City of Warsaw Professor Lech Kaczyński.  

 

The opening ceremony of the ESAO Congress was organ-
ized in the Porczynski Art Gallery. The mixture of culture 
and science composed a very special beginning of this 
gathering. After welcome addresses, a plenary lecture en-
titled “Cell transplantation as possible future technology 
in regenerative medicine” was delivered by Professor 
Tomasz Siminiak from Poznan Medical Academy, Po-
land. After the plenary lecture a prestigious award granted 
by German company Membrana was handed over. The 
award winner, Dr. Vincenzo d’Intini  from Ospedale San 
Bortolo (Vicenza, Italy) was announced by Dr. Schuster 
from Membrana. Then, a short presentation of the 
awarded project entitled “Blood purification modalities 
plasma apoptotic capacity” was delivered.  
The last part of the opening ceremony featured a very spe-

cial ”Classic Piano Show” performed by Waldemar Malicki. The scientific part of the Congress was followed by a 
Get Together Party in the museum rooms of the Porczynski gallery. 
 

The main part of the Congress took place at the premises of the Institute of Biocybernetics and Biomedical Engi-
neering and the International Center of Biocybernetics, Polish Academy of Sciences, the biggest biomedical engi-
neering research center in Poland. Our Institute is located in the so called “Ochota Campus” comprising several re-
search institutes and clinics devoted to medicine, life sciences and bioengineering. We believe that the scenery of the 
Congress venue helped to create a unique scientific atmosphere during this scientific meeting.  
 

Scientific Program of the ESAO Congress was comprised of: 
♦ Three plenary lectures: “Cell transplantation as possible future technology in regenerative medicine” : 

“Genotyping for prediction and understanding of outcomes of the patients with renal diseases”, “Clinical 
needs for heart support” and “Current status of the artificial pancreas” were delivered by worldwide 
recognized scientists each day of the Congress, Professor Tomasz Siminiak (Poznan, Poland), Professor Bengt 
Lindholm (Huddinge, Sweden), Professor Berd Meyns (Leuven, Belgium) and Professor David Klonoff (San 
Francisco, USA), respectively.  

♦ 21 sessions with 124 oral presentations and 165 poster presentations, which were discussed in 14 chaired 
sessions.  

♦ Ten symposia: 
• The traditional ESAO Corporate Members lunch symposium: “New therapeutic tools with a potential for 

clinical benefits”.  
• Six symposia sponsored by industry: “How to prevent and treat fluid and sodium overload in peritoneal 

dialysis” sponsored by Baxter; “Cardiac assist devices: from development to clinical application” 
sponsored by Arrow, MicroMed and VentraCor as well as “Cardiac assist devices: towards destination 
therapy” sponsored by Arrow, Berlin-Heart, Thoratec and World-Heart; “Anticoagulation” and “Liver 
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Support” both sponsored by sponsored by Fresenius Medical Care; and finally  “Diabetes treatment: 
how to prevent hyperglycemia” sponsored by Novo Nordisk and Medtronic MiniMed.  

• Three symposia organized by the ESAO Working Groups, which were held just before (Pre - Congress 
Heart Support Working Group Symposium) and during the Congress (Uremic Toxins and Apheresis 
Working Group). 

 

All scientific presentations delivered during the Congress can be divided into topics related to the traditional 
ESAO fields of interest like: Artificial Kidney and Dialysis, Apheresis, Artificial Pancreas and Diabetes Treatment, 
Cardiac Assist Devices, Total Artificial Heart, Anticoagulation, Biomaterials, Modeling and Simulation, Artificial 
Lung and Gas Exchange and Respiratory Systems and Liver Support. The second part was devoted to topics related 
to a relatively new direction of society interest, that is: Tissue Engineering, Regenerative Medicine and Cell Ther-
apy. 

 

The organizing committee expressed great appreciation to all colleagues who supported organization of the War-
saw Congress during the so called “Presidential dinner” organized at the premises of the Royal Castle. This event 
was supported by Fresenius Medical Care. 
 

During the last evening all participants had a chance to take part in the “Festive Dinner”, which was organized at 
the beautiful Mazovian Castle in the city Pultusk, 50 km from Warsaw. During this event a prestigious Bucherl 
Award was handed over to Professor Daniel Loissance from Paris, France.  

 

The Closing ceremony and Farewell 
Lunch were organized at the Congress 
site. 
 

During the closing ceremony the 
ESAO Innovation Award and 3 Poster 
Awards were announced and handed 
over to winners. The ESAO Innovation 
Award of 500 Euros was won by dr. W. 
Kerkhoffs from Aachen, Germany, for 
a presentation entitled "MicroVAD: 
ultra-small axial pump for long term 
cardiac assist". The first 500 Euros 
Poster Award was won by dr. O. 
Toporova from Kiev, Ukraine, for 
poster “Human preproinsulin gene de-

livery into mammalian liver cells in vivo”, the second 300 Euros award was won by prof. M. Tanihara from Nara, 
Japan, for poster “Engineered collagen-like polypeptide scaffolds controlling proliferation and differentiation of 
bone marrow stromal cells” and the third 200 Euros award was won by dr. A. Henseler from Aachen, Germany for 
poster “Non equilibrium O2-dissociation curves (ODC): a new approach”.  
 

At the Congress there were 328 registered participants from 25 countries, that is from: Austria, Belgium, Brazil, 
Canada, China, Czech Republic, France, Germany, Greece, Hungary, Iran, Italy, Japan, South Korea, Macedonia, 
The Netherlands, Poland, Russia, Serbia and Montenegro, Spain, Sweden, Switzerland, Ukraine, United Kingdom, 
United States. 

 

Professor Jan M. Wojcicki was a President of the Congress and professor Maciej Nalecz was an Honorary Presi-
dent. Professor Jan M. Wojcicki and professor Andrzej Werynski were Program Chairmen and Dr. Piotr Ladyzyn-
ski was a Chairman of the Local Organizing Committee. 

 

During the Congress several companies took part in the industrial exhibition. 
 

We noticed that our meeting in Warsaw resulted in many presentations of new ideas. We hope that our Congress 
will give not only a hope but will lead in the near future to more efficient than today substitution or regeneration of 
the lost functions of the organism. 

 

All abstracts and Congress information are printed in the special issue of the International Journal of Artificial 
Organs vol. 27/No. 7, July 2004 (ed. Wichtig Editore, Milano-Birmingham-Osaka) available on-line 
(http://www.artificial-organs.com). 

 

Fresenius Medical Care was a major sponsor of the XXXI ESAO Congress. The Congress was also sponsored by 
Arrow International, Baxter, Berlin-Heart, MicroMed Tech., VentraCor, Thoratec, World-Heart, Novo Nordisk i 
Medtronic MiniMed. 
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STUDENT ACTIVITIES 

1st: André V Alvarenga  
2nd: Alexandre V Pino  
3rd : Cézar A Teixeira  

 
The Cândido Pinto de Melo Award aims to honour the memory of Cândido, a pioneer of Biomedical Engineering in 

Brazil, founder of the Brazilian Society of Biomedical Engineering (SBEB) and one of its first Presidents, who unfor-
tunately has passed away in 2002 as a consequence of a political violence that victimised him in 1969.  

 
It was an amazing coincidence that he was born in this same beautiful city of João Pessoa in 1947.  
 
There were 103 student contestants in this first edition of the Cândido Pinto de Melo competition. All undergradu-

ate and graduate students under 35 years of age were eligible. The submitted full papers (4 pages) were reviewed by, 
at least, two experts whose scores were used for selecting the five finalists. The five papers were orally presented in a 
special session at the conference attended by a jury composed of 7 researchers (Alfonso A Gutierrez - Inst Politecnico 
Nacional / Mexico, Gustavo H M B Motta - UFPb / Brazil, José W M Bassani - UNICAMP / Brazil, Maria G Ruano - 
University of Algarve / Portugal, Renato Garcia - UFSC / Brazil, Ronney B. Panerai - University of Leicester / UK 
and Sérgio S Furuie - Instituto do Coração HC.FMUSP / Brazil).  

 
In both phases of assessment, each work was objectively analysed based on scores given to five criteria and 

weighted by the self-assigned reviewer familiarity (score) with the paper's subject. The criteria were: a) Relevance of 
the paper to the conference; b) Originality of the contribution; c) Well defined methods; d) Clarity of presentation; e) 
Results and Conclusions. 

 
All five finalists received a diploma and R$ 500.00 each from SBEB. The winner of the competition, André V Al-

varenga, received additional R$ 500.00 and a special diploma from SBEB delivered by Joana Melo, spouse of 
Cândido.  

 
IFMBE and CORAL provided additional prizes for the first, sec-

ond and third best student articles. The second prize went to Alexan-
dre V Pino and the third prize went to Cézar A Teixeira. The presi-
dent of IFMBE, Joachim Nagel, delivered the IFMBE prizes: U$ 
300.00, U$ 200.00 and U$ 100.00 respectively, while Antonio F In-
fantosi, president of CORAL, handed over his prizes: U$ 200.00, U$ 
150.00 and U$ 100.00. The remaining two finalists were: O.L. de 
Barros Júnior and Edejar Teixeira da Silva Junior. 

 
Relatives and old friends paid due homage to Cândido bringing 

tears to many faces. The ceremony was passionate and very emo-
tional. The Brazilian Society of Biomedical Engineering wishes that 
the vivid and creative spirit of Cândido would remain among us for-
ever, enlightening us all. 
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André Victor Alvarenga was born in Rio de Janeiro, Brazil, in 1971. He received the B.Sc. degree in Electronic 
Engineering in 1995, from The State University of Rio de Janeiro, and the M.Sc. in Biomedical Engineering in 
1999, from the Biomedical Engineering Program of COPPE/Federal University of Rio de Janeiro. He is currently a 
D.Sc. student at the same University, and his research concerns breast tumour feature quantification in ultrasound 
images. In 2003, he was awarded a distinguished scholarship for D.Sc. students by Rio de Janeiro Research Council 
(FAPERJ). His research interests include ultrasound signal and image processing 
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Abstract: This work aims to assess the potentiality of morphometric parameters in separating breast tumour 
contours, on ultrasonic images, as irregular or regular. A segmentation procedure, based on Mathematical 
Morphology, was applied to depict the tumour contours. Parameters calculated over normalised radial 
length and convex polygons were, then, calculated from 152 segmented tumour images. Linear Discriminant 
Analysis was applied and parameters performance assessed (accuracy, sensitivity and specificity). The best 
performances for individual parameters were the normalised residual mean square value and the circularity. 
Taking these last two and the roughness the best separation performance is obtained: high specificity 
(96.7%) and sensitivity (95.7%). These findings point out that these parameters are relevant to distinguish 
breast tumour contours. 
Keywords: Convex polygon, normalised radial length, contour, breast ultrasound. 



Introduction 
 

Mammography has been considered as the only di-
agnostic technique that contributes, through a periodic 
accompaniment program, to early detection and mortal-
ity reduction by breast cancer [1]. However, the mam-
mography accuracy depends on the composition of 
mammary parenchyma and tumour tissue characteris-
tics, since a dense parenchyma can mask a tumour [2]. 
Thus the breast examination through ultrasound (US) 
images has been considered as the most important com-
plementary exam for patients with palpable mass and 
inconclusive mammograms [1]. 

Morphologically, benign tumours generally present 
regular and well-defined contours on US images [3], 
while malign ones usually infiltrate adjacent tissues thus 
producing irregular and angled edges [4]. Therefore, the 
contour analysis from breast solid tumours, using US 
images, has the potential to aid in reducing biopsies 
carried through benign tumours [5]. 

In this work, the potentiality of morphometric pa-
rameters in distinguishing between irregular and regular 
breast tumour contours, on ultrasonic images, is investi-
gated. Using a segmentation procedure [6], based on 
Mathematical Morphology, the tumour contours will be 
depicted and parameters from the Normalised Radial 
Length (NRL) [4] and from convex polygons [7] will be 
calculated. The contour discrimination parameters per-
formance will then be assessed using Linear Discrimi-
nant Analysis. 
 
Material and Methods 
 

One hundred and fifty-two breast US images (with 
the respective diagnostics) were acquired in TIF format, 
using a 7.5 MHz US equipment (Sonoline – Sienna® 
Siemens)  at  the  Brazilian  National  Cancer  Institute 
(INCa). The tumour contours were determined using a 
segmentation method (the semi-automatic contour pro-
cedure - SAC) based on morphological operators [6]. 
An experienced radiologist classified all tumour con-
tours as irregular (92) or regular (60). 

For each SAC-defined contour with a perimeter P, 
the Normalized Radial Length (NRL) was calculated as 
[4]: 

where (X0, Y0) and (x(i), y(i)) are the coordinates of the 
centroid and the i-th pixel on P, respectively. N is the 
number of pixels on P and max(d(i)) is the maximum 
value of the radial length (normalised factor). 

From (1), three parameters were obtained: the stan-
dard deviation (DNRL); the area ratio (RA) and the con-
tour roughness (R). DNRL as a measure of the contour 

where d(i) is the mean value of d(i) and can be inter-
preted as the radius of a circular region. By taking into 
account the number of times d(i) is greater than d(i), RA 
measures the percentage of the tumour which is outside 
this circular region, that is [4]: 

where d(i) - d(i) = 0  V d(i) ≤ d(i) . Therefore, RA in-
creases with the number of pixels outside the circular 
region and so with the contour irregularity. 

The contour roughness can be defined as the average 
distance between neighbouring pixels over the tumour 
contour [4]:  

With such a definition, R increases with the contour 
irregularity. 

Now, for each region (S) indicated by the SAC-
defined contour, a convex polygon (So) that contains 
this contour was established. As illustrated by Fig. 1, the 
more irregular is the contour, the greater is the differ-
ence from its convex polygon. This feature can be quan-
tified using two parameters: the overlap ratio (RS) and 
the normalised residual mean square value (NRV). The 
parameter RS is given by [9] as: 

where the symbols ∩ and U indicate the intersection and 
union, respectively. S, So and Area(.) are in number of 
pixels. If S and So have the same shape and size and also 
are in the same position, RS = 1. 

Further, the residual region (Sr) can be calculated as 
[10]: 

and if S and So are identical (shape and size) and also in 
the same position then Sr = 0. Based on (6), NRV is de-
fined as: 

where Ψr
2 and Ψo

2 are the mean squared values of Sr 
area and of the convex polygon perimeter (Po), respec-
tively. Instead of using Po, the So area could be used in 
the definition of (7), as pointed out by [10]. Neverthe-
less, considering NRV as a ratio between the residual 
area and convex polygon perimeter, the sensitivity of 
NRV is improved [7]. 

Two other parameters were also calculated: the cir-
cularity (C) and the morphological-closing ratio 
(Mshape). The first has been pointed out as an important 
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parameter in the correct classification of breast tumours 
[4] and is defined as: 

Mshape is defined as the ratio between the S area 
and its morphological-closing area. This morphological 
operator allows filling small holes and gaps (possible 
missing data) on SAC-defined contour [11]. By apply-
ing this operator, the morphological-closing area (white 
in Fig. 2) tends to be greater than the S area (grey in Fig. 
2). Hence, the more irregular is the contour, the smaller 
is Mshape. 

Linear discriminant analysis [12] was applied to all 
possible combinations of the seven parameters 
(normalised between 1 and –1). The performance of the 
parameters combination was assessed using the ROC 
curve, particularly the area Az under this curve, sensitiv-
ity (Se), specificity (Sp) and accuracy (Ac) [8], consid-
ering irregular tumours as positive cases and regular 
ones as negative. 

racy (60.5%) and the lowest specificity (6.7%). Consid-
ering the Normalized Radial Length parameters,  the 
highest Ac was reached by DNRL and RA, with similar 
values of Se and Sp, while R resulted in the second low-
est accuracy among the seven parameters. Based on Az, 
the parameter C was the second best in performance 
with very close Ac, Se and Sp values, around 88.0%. 
Further, it is worth to point out that RS is ranked as the 
third best based on Az but with the lowest sensitivity. 
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(a) (b) 
Figure 1: Convex polygon (in white) of the seg-
mented breast tumours using SAC: (a) regular and 
(b) irregular. The difference between the white 
and grey area is greater for the irregular tumour 

Figure 2: Morphological-closing area (in white) of 
the defined segmented breast tumours using SAC: 
(a) regular and (b) irregular 

(a) (b) 

Results 
 

The performance of each one of the seven parame-
ters in distinguishing irregular from regular tumours for 
all 152 US images is presented in Table 1. Based on Az, 
the best performance was achieved by NRV (0.97) and 
the worst by Mshape (0.55). Also, the highest accuracy 
(93.4%) and specificity (91.7%) were obtained with 
NRV. On the other hand, although Mshape has presented 
the highest sensitivity (95.7%), it leads to a low accu-

Table 1: Individual performance of each of the 
7 parameters in distinguishing tumour contours in 
irregular or regular 

Parameters Az Ac (%) Se (%) Sp (%) 
NRV 0.97 93.4 94.6 91.7 
C 0.93 88.2 88.0 88.3 
RS 0.91 83.6 81.5 86.7 
RA 0.71 71.7 87.0 48.3 
DNRL 0.70 71.7 85.9 50.0 
R 0.61 65.8 87.0 33.3 
Mshape 0.55 60.5 95.7 6.7 

Figure 3: Scatter diagram for the pair (NRV, C) and 
the linear function (y=–2.26x+0.38) that best sepa-
rates irregular from regular tumours (x refers to the 
normalised residual mean square value, NRV, and y 
to the circularity, C) 

Table 2: Performance of the best combination of 
parameters in distinguishing tumour contours as 
irregular or regular 

Parameters Az Ac (%) Se (%) Sp (%) 
NRV & C 0.97 94.7 95.7 93.3 
DNRL, C & R 0.91 87.5 81.5 96.7 
NRV,C & R 0.97 96.1 95.7 96.7 



Figure 4: Scatter diagram for the parameters NRV x 
C x R and the best plane in separating irregular 
from regular tumours is z = –6.53x –3.03y +0.38 
(x refers to the normalised residual mean square 
value, NRV, y to the circularity, C, and z to the con-
tour’s roughness, R) 

The ROC curves of NRV, C and RS are depicted in 
Fig. 5. For the specificity of NRV ranging from 65.5% 
to 98.0%, the sensitivity of this parameter is higher than 
that of C (superior in ≈5.7%) and also that of RS 
(≈14.8%). Considering the pair of parameters (NRV, C), 
a decrease in the numbers of false-positive and false-
negative has occurred. Hence an increasing in sensitiv-
ity and in specificity is noted in its ROC curve (Fig. 6). 
Joining the parameter R to this pair, leads to a further 
improvement in specificity but maintaining the sensitiv-
ity, as shown in the ROC curve of Fig. 6. 
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Using pairs of parameters, the highest performance 
was achieved with NRV and C (Table 2). Further, this 
pair of parameters allowed a performance improvement 
(Ac = 94.7%, Se = 95.7% and Sp = 93.3%) in compari-
son to the results obtained when the individual parame-
ters are undertaken. The scatter diagram of NRV x C 
(Fig. 3) indicates that NRV tends to concentrate irregular 
tumours (σNRV = 0.17, µ NRV = 0.71) and spread out the 
regular ones (σNRV = 0.44, µ NRV = 0.08). On the other 
hand, C has an opposite behaviour (irregular: σC = 0.37, 
µC = –0.45; regular: σ C = 0.08, µ C = –0.87).  

The best performance was reached by taking to-
gether NRV, C and R (Table 2). Compared to the results 
achieved with the pair (NRV, C), both Ac (96.1%) and 
Sp (96.7%) are increased whilst sensitivity remains the 
same (95.7%). Despite of R weak individual perform-
ance, the scatter diagram of NRV x C x R (Fig. 4) shows 
that R improves the performance of NRV and C in dis-
tinguishing the tumour contours. Moreover, increasing 
the number of parameters to four or more does not lead 
to a performance improvement. 
 

Discussion 
 

Among all the individual parameters and based on 
Az, the normalised residual mean square value (NRV) 
leads to the best performance (0.97) in distinguishing 
irregular from regular tumours for the set of 152 US 
images used is this work. Another parameter also calcu-
lated from the convex polygon, the overlap ratio (RS) 
has the third best individual performance (0.91). NRV 
and RS have already been used in a previous work [7] 
but with a better performance for the latter (0.93). The 
tumour circularity (C), ranked as the second parameter 
(0.93), has been considered by Chou et al [4] as an im-
portant parameter for classifying breast tumours in ma-
lign or benign, when it is associated with R and DNRL. 

Figure 5: ROC curves of parameters NRV, RS and C. 
The arrows indicate the specificity range where 
the NRV sensitivity is higher than C and RS ones 

Figure 6: ROC curves of the pair (NRV & C) and the 
combination (NRV, C & R) 

For the set of 152 images, taking together the pa-
rameters NRV, C and R, the area under the ROC curve 
indicates the best global performance (Az = 0.97) whilst 
DNRL, C and R gives an Az = 0.91. This finding is due to 
the lower sensitivity of the latter (Se = 81.5%) although 
with a very close specificity (96.7%). Using (DNRL, C, 
R), Chou et al [4] have obtained the same value of Az, 



and pointed out this set of parameters as the best for 
classifying breast tumour contours in malign or benign. 
This latter work reports a much lower specificity (80%) 
and a slightly superior sensitivity (97.2%). 
 

Conclusion 
 

 Morphometric parameters calculated from the nor-
malised radial length and convex polygons were used 
for distinguishing irregular from regular breast tumour 
contours in US images. With this aim, the normalised 
residual mean square value (based on the convex poly-
gon) and the circularity can be considered the most rele-
vant parameters. It is worth to emphasise that both pa-
rameters are calculated as a ratio between areas and 
perimeters. The best performance, sensitivity of 95.7% 
and specificity of 96.7%, was achieved by combining 
these two parameters with the contour roughness. 
Therefore, these three parameters should be used to-
gether for classifying breast tumour contours. Moreover, 
their ability in separating malign tumours from benign 
ones must be investigated. 
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Abstract: Setting mechanical ventilation parameters to optimize alveolar recruitment and prevent alveolar 
overdistension (AO), has been receiving much attention. A swine model of acute respiratory distress syn-
drome (ARDS) was used to test a closed-loop ventilation controller designed to find the positive end-
expiratory pressure (PEEP) for minimum respiratory system elastance, and the tidal volume that prevents 
AO. The automatic ventilation was compared to a conventional protective approach. PEEP values obtained 
with this controller were similar to those obtained with manual titration. The AO appeared to be lower in 
automatic than in conventional ventilation. The controller was stable and the results recommend  its use for 
ARDS therapy. 
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Introduction  
 

Despite recent advances in treatment, the mortality 
in the acute respiratory distress syndrome (ARDS) re-
mains high. ARDS patients need mechanical ventilation 
support, but the best adjustment for tidal volume (VT) 
and positive end expiratory pressure (PEEP) are not 
consensual [1]. Nowadays, physicians try to set these 
two parameters in order to avoid mechanical stress in 
lung tissues. 

The use of low VT (6-7 ml/kg) strategy has been 
earning credibility since the ARDSNet group showed its 
efficiency as a lung protective therapy [2] to reduce the 
mortality associated with ARDS. The use of low VT is 
thought to reduce alveolar overdistention (AO) and pul-
monary inflammation. 

The PEEP can be set to open and the small airways 
and to prevent it to close during respiratory cycle. In 
order to avoid AO, the lower inflection point, drawn 
from the pressure-volume curve, has been proposed as a 
good compromise to adjust PEEP [3,4]. 

This work presents a closed-loop controller to act 
over VT and PEEP, in order to open the lung and to 
avoid AO in a porcine model with oleic acid-induced 
lung injury. 
 

Methods  
 

The protocol was approved by the Ethical Commis-
sion for Assessment of Animal Use in Research 
(CEUA-FIOCRUZ). Twelve female piglets, (15-20 kg), 
were anesthetized with cis-ketamin (10 mg/kg/h), 
blocked with pancuronium bromide (2 mg/kg/h) and 
ventilated through an endotracheal tube of 6.0 or 7.0 
mm. An Amadeus (Hamilton, Medical Suisse) ventilator 
was used with an additional electronic board to allow 
external ventilator control by a serial port. ARDS was 
obtained through oleic acid injections. Two groups of 
six piglets each were studied. The first group, named 
control, was ventilated with low VT (6-7 ml/kg), in-
spired oxygen fraction (FIO2) of 1.0, and respiratory 
frequency of 20-30 cpm. PEEP was choose to minimize 
the volume independent elastance  (E1, in equation 1) 
during a step descendent titration PEEP procedure. 
 

P( t ) = R·F( t ) + (E1 + E2·V( t ) ) ·V( t ) + PEEP    (1) 
 

were E1 is the volume independent elastance, E2 is the 
volume dependent elastance, R is resistance, P is airway 
opening pressure, F is flow and V is volume.  

In the second group, named automatically ventilated 
group, PEEP was chosen to minimize E1 using a unidi-
rectional gradient descent algorithm, modified from 
Jandre and coworkers [5], using a linear approximation 
of E1 at each PEEP: 
 

E1 (PEEP) = E10 + γ·PEEP   (2) 
 

The VT was set according to an index of alveolar 
overdistention (%E2, described by Kano and coworkers 
[4]), as the VT that kept %E2 equal to 30%: 
 

VT = ( 0.3·E1 ) / ( 0.7·E2 )                             (3) 

This choice of VT intended to bear the highest VT 
that avoids AO. VT was bounded at a minimum of 6 
mL/kg and at a maximum of 9 mL/kg, assumed as 
safety values. 

Both the parameter set R, E1 and E2 (from Equation 
1) and g (Equation 2) were obtained by linear recursive 
least squares algorithms, with a time constant of 20 s 
[6].  

The control process started with a recruitment ma-
neuver, consisting in using a continuous positive airway 
pressure of 30 cmH2O during 25 s. Then, the best PEEP 
was set using the gradient descent method. After the 
PEEP adjustment the VT controller was turned on. If it 
was not possible to avoid AO within the bounds, the VT 
controller was turned off and the recruitment maneuver 
was restarted. 
 

Results  
 

Figure 1 shows the results of  %E2 and Figure 2 
shows the PEEP results of the two animal groups. 
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Figure 1:Alveolar overdistension index (%E2) over 4 
hours after ARDS onset. 

 

0 1 2 3 4
0
2
4
6
8

10
12
14
16
18
20 Automatic

Manual 

Time [hours] 

Figure 2: Positive end expiratory pressure (PEEP) 
over 4 hours after ARDS onset. 



Discussion 
 

The mean PEEP obtained in the two groups was 
similar, but the variability in the control group was 
higher.  The %E2>30% was present in 3 out of 6 piglets 
in the control group (Figure 1), and only in 1 out of 6 
piglets in the automatically ventilated group. The piglet 
with AO in the automatically ventilated group presented 
airways secretion, which could have contributed for non 
adequate estimates of the mechanical parameters includ-
ing E1, E2 and %E2. The gradient descent method 
seemed to result in a more stable lung. The %E2 index 
was lower in the automatically ventilated group al-
though a higher VT was allowed for this group. 
 

Conclusion  
 

Even at low VT, AO may appear, as observed in 3 of 
6 piglets in the control group. The control algorithms 
were stable and maintained %E2 below 30%. These 
results justify the use of this controller in order to main-
tain VT sufficiently low for preventing AO. 
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Abstract: Temperature modelling of human tissue subjected to ultrasound for therapeutic use is essential for 
an accurate instrumental assessment and calibration. Prior studies developed on a homogeneous medium are 
hereby reported. Non-linear punctual temperature modelling is proposed by means of Radial Basis Func-
tions Neural Network (RBFNN) structures. The best-performed structures are obtained using a Multi-
objective Genetic Algorithm (MOGA). The best performed neural structure presents a Root Mean Square 
Error (RMSE) of one order magnitude less than the one presented by the best behaved linear model - the 
AutoRegressive with eXogenous inputs (ARX); The maximum absolute error achieved with the neural 
model was 0.2 ºC. 
Keywords: Temperature modelling, neural networks, multi-objective genetic algorithms, ultrasound. 



Introduction  
 

Accurate determination of human tissue temperature 
is a fundamental aspect concerning the secure applica-
tion of therapeutic ultrasound instrumentation in cancer 
treatment (Hyperthermia). The main constrain for the 
generalised clinical use of hyperthermia is the lack of 
accurate knowledge of localised temperature patterns in 
time and space, which would enable a lesion-less treat-
ment.  

Having in mind non-invasive temperature estimation 
in time and space, previous work in the field relates the 
changes in sound velocity and medium expansion as 
linearly dependent of changes in temperature. The tem-
perature range considered was between 20 and 24 ºC, 
using a therapeutic transducer to induce heat, and a di-
agnostic transducer to extract characteristics (sound 
velocity and medium expansion) from the medium [1]. 

The main objective of the work hereby presented is 
to compare the performance of neural networks versus 
linear ARX models, in punctual temperature estimation 
in a homogeneous medium radiated by therapeutic ultra-
sound. The temperature variation indicators considered 
were the amplitude of the fundamental component of 
the intensity spectrum, and the measured past tempera-
ture values. The work reported on this paper represents 
a first step towards the use of a neural model as an esti-
mator and controller of temperature variations in bio-
logical tissues under therapeutic ultrasound. 
 

Materials and Methods 
 

Data acquisition: The real data used in this work are 
temperature and acoustic intensity signals, collected in a 
point 48 mm distant (axial distance) from an ultrasonic 
therapeutic transducer, in a glycerine (homogeneous 
medium) tank. Data was acquired during approximately 
110 min. At each 10 seconds a temperature value was 
recorded, as well as a window of 5µs of the acoustic 
intensity signal, corresponding to 2000 points of the 
intensity waveform.  

Ultrasound in continuous operating mode was used, 
at 3 MHz. Three sets of signals were acquired according 
to the signal intensities applied: 1 Watt/cm2, 
1.5 Watt/cm2, and 2 Watt/cm2. The temperature ranges 
recorded are presented in Table 1. Glycerine was in-
sonated only in the first 60 min, by the therapeutic de-
vice (Ibramed Sonopulse, São Paulo). During the re-
maining 50 minutes the acoustical energy was main-
tained at a zero level, while temperature variations were 
observed and recorded.   

Data processing: The construction of neural and 
ARX models requires the computation of features from 
the intensity signals in order to estimate temperature. In 
this paper only the fundamental component of the inten-
sity spectrum, located at 3 MHz was computed. 
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Figure 1: Experimental setup 

Table 1: Temperature ranges 

Intensity Initial 
Temp. 

Maximum 
Temp. 

Final 
Temp. 

1 Watt/cm2 29 ºC 34.5 ºC 28.5 ºC 
1.5 Watt/cm2 30 ºC 37.2 ºC 28 ºC 
2 Watt/cm2 31 ºC 38.8 ºC 31 ºC 

Accurate development of neural and ARX models 
requires pre-processing of data. Usually this phase en-
compasses a filtering operation followed by a normali-
sation operation. The filtering operation reduces the 
high frequency noise introduced by instrumentation. 
The normalisation is required to enable correct training 
of the models. That is, the attainment of well condi-
tioned models with a high capacity of generalisation 
(good performance in different situations). In this work 
the measured temperature and the fundamental compo-
nent of the intensity spectrum present smooth wave-
forms, making unnecessary the filtering process. The 
temperature and the fundamental component of the in-
tensity waveforms were normalised in amplitude be-
tween 0 and 1. 

In general, the construction of a neural model en-
compasses a training phase and a test phase. During the 
training phase the neural network parameters are com-
puted, while during the test phase the generalisation 
capacities of the neural model obtained are accessed, 
using a different data set.  In this paper the data col-
lected at 1 Watt/cm2  was used for training, while the 
data collected at 1.5 Watt/cm2  was used for test.  

RBFNN construction: A RBFNN is a three fully 
connected layers neural network. The first layer is a set 
of inputs, the second (hidden) layer is formed by a set of 
processing elements, called neurons. The outputs of the 
hidden layer are linearly combined to produce the last 
layer, where the overall network output is computed. 
The input/output relation for a RBF is given by: 

( ),)(
1

∑
=

−+=
n

i
ijij cxbxf ϕα (1) 



where n is the number of neurons in the hidden layer, b 
is the bias term, ||.|| is a norm (an Euclidean norm was 
employed), and φ (|| xj - ci || ) is a set of non-linear radial 
basis functions weighted by {αi}n

i=1. The basis functions 
are centred at {ci}n

i=1 (centres) and are evaluated at 
points xj. Usually the basis functions are Gaussian [2]: 

ing and test data, normalization between 0 and 1 was 
performed. 

ARX construction: The most used ARX model is 
defined by the following difference equation: 
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In the construction of a RBFNN several questions 
arise [3]: What is the appropriate number of neurons in 
the hidden layer? Which are the important input vari-
ables to achieve a good model? What is the range of 
lag variability to consider such that the truly important 
lags where considered for each determinant feature? 
Which is the maximum lag to be considered?  

The answers to these questions depend on the prob-
lem under study, being neither unique nor easy to de-
termine. The number of possible structures can be 
enormous, disabling an exhaustive search due to the 
computational time involved on its implementation. To 
solve this problem a multi-objective genetic algorithm 
(MOGA) [4] [5] was applied to select the best-fitted 
RBFNN structures. 

The input variables considered for the RBFNN 
were the fundamental component of the intensity spec-
trum (Im), and the measured temperature (T). The 
number of model inputs was restricted to the interval 
[2, 30], while the possible number of neurons is an 
integer in the interval [2, 15]. 

In this work the MOGA was defined to have 100 
generations, of 100 RBFNN (individuals) each. The 
objectives to minimise were: training RMSE, test 
RMSE, maximum of the error auto-correlation (Ree), 
and the maximum of the cross-correlation between the 
inputs and the error (Rue).  Having in mind the attain-
ment of models with a high generalization capacity, 
the test RMSE was defined as a performance metric, 
where an optimum value 0.003 was seek.  The maxi-
mum of the correlation tests (Ree e Rue) was also con-
sidered as a performance goal, with value 
CI = 1.96 / √N where N is the number of points in the 
training set. If Ree and Rue  have values less than CI 
then the models are considered adequate with 95% of 
confidence [3]. In this work N = 377 and CI is ap-
proximately 0.1. 

When applying the MOGA, the Levenberg-
Marquardt (LM) algorithm was used for the training 
of each network (individual), using the Early-Stopping 
termination criteria [3]. 

The MOGA parameters were: 10% of random im-
migrants (RBFNN), selection pressure (probable num-
ber of copies of the best individual) of 2, crossover 
rate of 0.7, and mutation rate of 0.5. 

After the MOGA selection, the validation of the 
best individuals was performed with a third data set, 
called validation data. These data was the one col-
lected at 2 Watt/cm2 of intensity. Such as in the train-
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This model relates the actual output y[t] with a finite 
number of past values of the output y[t-k], and of the 
input u[t-k]. The structure of the model is completely 
defined by three parameters: number of poles (na), num-
ber of zeros (nb-1), and time delay of the system (nk). In 

this work  and  coefficients were determined 
using the least squares strategy. 
 

Results 
 

This section presents the best models obtained with 
the MOGA, called preferable models [3], as well as the 
best-performed ARX model (linear model). Both meth-
ods were subject to the same data sets. 

The preferable set is composed of 11 models. The 
inputs and other characteristics of these models are pre-
sented in Tables 2 and 3, respectively.  
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=

Table 2: Inputs of the preferable models 

Nº 
Inputs 

(Lags of Im  and T) 
                       Im                                                     T 

1 4, 21, 25 1, 3, 5, 14, 32, 39, 41 
2 0, 2, 4, 21, 27,41 1, 5, 6, 11, 15, 22, 23, 29, 39, 

46, 47 
3 32, 35, 36, 37, 40 1, 5, 6, 7, 14, 15, 17, 19, 20, 22, 

31,35,39,43,45 
4 19, 22, 32 1, 6, 7, 20, 21, 28, 31, 35 
5 9, 32, 39, 43 1, 6, 12, 15, 20, 21, 22, 24, 35 
6 6, 32 1, 6, 20, 25, 29, 30, 34, 40, 43, 

44 
7 0, 26 1, 3, 6, 9, 15, 20, 28, 31, 41 
8 0, 8, 20, 35 1, 3, 4, 6, 8, 9, 20, 28, 35, 40, 

41, 46 
9 0, 10, 42 1, 4, 5, 6, 8, 9, 31, 40, 42, 47 
10 19, 45 1,8,13,22 
11 1, 29, 34 1, 4, 6, 8, 13, 14, 18, 23, 29, 35, 

38, 45, 46 

The numbers in Table 2 are represents Im and T lags. 
For example model number 10 has as inputs:  Im(k-19), 
Im(k-45), T(k-1), T(k-8), T(k-13), and T(k-22). 

The columns Ree, Rue, ||W||, #Neu, and Val. RMSE in 
Table 3 present the maximum of the error autocorrela-
tion, the maximum of the cross-correlation between the 

inputs and the error, the linear weights ( ) norm, the 
number of neurons, and the RMSE in the validation set, 
respectively. The values typed in bold indicate that the 
goal associated with the characteristic was fulfilled. 

{ }n
ii 1=α

i=1 



thermal capacity of the glycerine tank. How-
ever, MOGA indicates that T(k) is dependent 
on the actual intensity value (Im(k)), and in 
the intensity 32 samples in the past   (Im(k-
32)). The presence of few lags of Im, and the 
presence of many lags of T can be related 
with the application of a constant intensity in 
the 60 minutes of heating, and the reduction 
of the intensity to zero between 60 and ap-
proximately 110 minutes. In other words, the 
dynamics of the system is completely de-
pendent on the past values of the tempera-
ture. 

From the analysis of Table 3 one may 
conclude that model 11 fulfils 2 out of 3 
goals (test RMSE less than 0.003 and Rue 
less than CI=0.1) defined in MOGA. This 
model has also a reduced number of neurons 
and presents the smallest RMSE in the vali-
dation set, being as so considered the best-
performed model. The maximum absolute 
error for this model is 0.2 ºC. The tempera-
ture estimated by this model and estimated 
by the best ARX model are presented in Fig-
ure 2, as well as the measured temperature at 
2 Watt/cm2.  
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Table 3: Other preferable model characteristics, and associ-
ated goals defined in the MOGA. 
(NA=Not Attributed). 

The best ARX structure was com-
puted considering a scanning of 48 
lags (na=1,...,48, nb=1,...,48) for each 
variable, and a null delay for the in-
puts (nk=0). This model presents a 
RMSE in the validation set of  0.0253, 
and  a maximum absolute error of 2.1 
ºC. 
 

Discussion 
 

From the analysis of Table 2 it is 
possible to realise that the MOGA 
selects few lags of Im (intensity) and 
many lags of T (temperature). The 
input T(k-1) appears in all preferable 
RBFNN, demonstrating the high de-
pendency of the actual temperature on 
the temperature of the past 10 sec-
onds. This fact indicates that the 
MOGA converges to a set of models 
with a physical meaning. The tem-
perature 6 samples in the past (T(k-
6)), that is 1 minute in the past ap-
pears with an absolute frequency of 9, 
disclosing its importance. The me-
dium lags (between 20 and 40) appear 
with some frequency, in special the 
lags 20 and 35 with an absolute fre-
quency of 6 and 5, respectively. The 
dependence of T(k) on the higher lags 
of the temperature is also visible. This 
affirmation is based on the existence 
of lags with values between 39 and 
47. The MOGA selection of medium 
and higher lags is probably due to the 

Figure 2: Estimated output by the model 11, estimated output by 
the best ARX, and the measured output (validation data). 

In the preferable set there are also models  
(1, 2, 4, 6, 7, and 9) that fulfil one or none of 
the goals defined, but those that are not ful-
filled are close to the desired values, and 
these models are also considered good mod-
els. A common characteristic of these mod-

Nº Training 
RMSE 

Test 
RMSE 

Ree Rue ||W|| # Neu. Val. 
RMSE 

1 0.0009 0.0034 0.1460 0.0903 4.8464 6 0.0083 
2 0.0006 0.0047 0.1284 0.0554 1.4606 6 0.0081 
3 0.0008 0.0135 0.0818 0.0990 11.997 15 0.0258 
4 0.0009 0.0032 0.1441 0.1104 2.8490 4 0.0056 
5 0.0009 0.0074 0.1180 0.1134 4.4526 13 0.0101 
6 0.0009 0.0086 0.1016 0.1057 3.5580 6 0.0076 
7 0.0007 0.0039 0.1328 0.0609 5.1444 6 0.0067 
8 0.0006 0.0081 0.1254 0.0656 1.1145 10 0.0109 
9 0.0006 0.0045 0.1314 0.0647 1.4266 6 0.0068 
10 0.0009 0.0090 0.1200 0.0723 14,251 7 0.0131 
11 0.0009 0.0026 0.1511 0.0763 9.9399 4 0.0027 

Goal NA 0.003 CI=0.1 CI=0.1 NA NA  

Measured and estimated temperature in the validation set 

          Measured data 
- - - -  RBF Estimation 
........  ARX Estimation 

Experiment time (minutes) 

T 
e
m
p 
e  
r  
a  
t  
u  
r  
e 
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els is the smallest number of neurons, showing that the 
estimation of T(k) in a glycerine medium is well per-
formed with a low order model (reduced complexity). 
The remaining models (3, 5, 8, and 10) present higher 
values for the RMSE in the validation set, showing a 
bad generalization capacity. All of these models present 
a high number of neurons, which can be explained by 
the MOGA attempt to fulfil the goals defined for Ree  
and Rue.  Models with a high number of neurons tend to 
model the noise of the inputs, decreasing Ree and Rue 
values. For example the model number 3 has 15 neurons 
(maximum value defined), fulfilling the goals defined 
for Ree and Rue, but presents a high RMSE in the test and 
validation sets. 

Comparing the RMSE in the validation set obtained 
with both strategies and observing Figure 2, it can be 
stated that the modelling of the temperature dynamics 
can only be attained with success using non-linear pro-
cedures, such as the RBFNN. The increase in perform-
ance obtained, justifies the computational time spend in 
the selection of the best RBFNN structures. 
 

Conclusion 
 

This paper presents a preliminary study of the neural 
networks applicability in temperature estimation in a 
homogeneous medium, having in mind the determina-
tion of safe conditions for the application of ultrasound 
in therapy, such as, in hyperthermia. The results reveal 
that this kind of modelling can be accomplished with 
success (maximum absolute error less than 0.2 ºC) using 
RBFNN models  (non-linear modelling).  The best 
RBFNN attains an increase in performance of one order 
of magnitude when in comparison with the best ARX 
model tested. Despite the real data used in this work 
was collected in a in-vitro environment, the results ob-
tained point out that the RBFNN might bring great im-
provements on temperature estimation of biological 
tissues and eventually in-vivo, in real time.  
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Electric Field 
E = IP / A σ                                                     (Eq. 1) 
Where: 
E   is the electric field inside the chamber; 
IP   Current of the defibrillation chock; 
A   cross section of the electrodes and 
σ    is the solution conductivity 
 

Logistic Regression 
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Abstract: Cardiac defibrillation is a probabilistic phenomenon. The aim of this work is to present a mathe-
matical model for the description of the  defibrillation in isolated rat hearts, and validate it by independent 
experiments. Cardiac defibrillation was achieved by the application of electric current pulses over the hearts 
without the use of contact electrodes, in order to allow the calculation of the defibrillation electric field. The 
Logistic Regression technique was applied to deter-
mine the Defibrillation Probability as a function of 
the electric field. Afterward, the ability of this model 
in  predicting  the  defibrillation probability  for  a 
given electric field was tested in independent experi-
ments.  
Keywords:  Defibrillation,  Fibrillation,  Isolated 
Heart, Logistic Regression. 

 

Figure 1: Experimental Setup 
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Where: 
E      is the electric field; 
P(E) is the Defibrillation Probability as a function of E; 
E50    is the field for P = 50%; 
k =    4. dP(E)/dE      at E= E50 
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Figure 2: Experimental data and Logistic 
Regression Curve obtainded from them.  

Figure 3: Acumulated proportion of success in 
defibrilation for E80, E50, e E20.  

 

Figure 4: Logistic Regression and experimental 
data of proportion of success in defibrilation for 
E80, E50, e E20 after 40 tries. 
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LING FOR FUNCTIONAL EVALUATION OF 
STROKE SUBJECTS 
 
All other finalists were awarded by industrial sponsors: 
 
Cibeles Mora (University of Valencia – Spain)  
Tutor: Prof. Jose Millet 
CLASSIFICATION OF PAROXYSMAL ATRIAL 
T A C H Y A R R H Y T H M IA S  U S IN G  T IM E -
FREQUENCY ALGORITHMS. 
Sponsored by SOGEI 
 
Clara M. Ionescu (University of Ghent – Belgium) 
Tutor: Prof. R. De Keyser 
TOWARDS A NOVEL NON-INVASIVE DIAGNOSIS 
METHOD FOR THE HUMAN RESPIRATION SYS-
TEM 
Sponsored by IBM 
 
Rafal Kus (University of Warsaw – Poland) 
Tutor: Prof. Katarzyna Blinowska 
DETERMINATION OF THE INFORMATION FLOW 
IN BRAIN DURING CONTINUOUS ATTENTION 
TEST 
Sponsored by Enginnering Sanità Enti Locali 
 
Delia Dora Soimu (University of Patras – Greece) 
Tutor: Prof. Nicolas Pallikarakis 
CIRCULAR ISOCENTRIC CONE-BEAM TRAJEC-
TORIES FOR 3D IMAGE RECONSTRUCTIONS US-
ING FDK ALGORITHM  
Sponsored by TELECOM 

NO. 69,  NOVEMBER -  DECEMBER 2004 PAGE 58 IFMBE NEWS 



Paper Competition 
 
Mary P. McDougall 
Texas A&M University 
First Place Recipient 
 
Kartikeya Murari 
John Hopkins University 
Second Place Recipient 
 
Angela Tooker 
California Institute of Technology 
Third Place – Tie 
 
Corey Yanofsky 
McGill University 
Third Place – Tie 
 
Design Competition 
 
Esther Kim, Mary McDonald & William Tam 
John Hopkins University 
First Place Recipient 
 
Zafer Aydin 
Georgia Institute of Technology 
Second Place Recipient 
 
Nobuo Watanabe 
Tokyo Medical and Dental University 
Third Place Recipient 
 

Here's the list of all the Finalists 
 
Regional Finalists 
Region 1 - Francisco A. Rodriguez Campos, University 
of Connecticut 
Region 2 - R. Jacob Vogelstein, John Hopkins Univer-
sity 
Region 3 - He Jingwu, Georgia State University 
Region 4 - Ashwin Ganapathy, University of Missouri-
Columbia 
Region 5 - Mary P. McDougall, Texas A&M University 
Region 6 - Joy R. Baxter, University of California, 
Santa Barbara 
Region 7 - Corey M. Yanofsky, McGill University, 
Canada 
Region 8 - Cristian A. Tejos, University of Cambridge, 
UK 
Region 9 - Leticia S. Rocha, Universidade Estadual de 
Campinas, Brazil 
Region 10- Guohua Lin, Hangzhou Normal College 
Medical School 
 
Open Finalists 
Takehiro Yamakoshi, Hukui University, Japan 
Angela Tooker, California Institute of Technology 
Anna Blasi, University of Southern California 
Kartikeya Murari, John Hopkins University 
Yair Horesh, Bar-llan University, Israel 
 
Design Finalists 
Esther J. Kim, John Hopkins University 
Zafer Aydin, Georgia Institute of Technology 
Nobuo Watanabe, Tokyo Medical and Dental Univer-
sity, Japan 
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EMBS Student Competition 
co-sponsored by the Whitaker Foundation 

The Awards Committee has completed its deliberations 
and is pleased to announce 

the 2004 EMBS Student Award Recipients 



BOOK REVI EWS 

This is the third edition of 
the English version of the 
Smart Card Handbook. 

 
The book consists of the 

Preface to the Third Edition, 
Symbols and Notation, Pro-
gram Code Conventions, Ab-
breviations and 16 (sixteen) 
chapters including an Appen-
dix. 

 
The purpose of the book is 

to cover almost all of the as-
pects of smart cards showing 
the present state of the techni-
cal knowledge. This book has 
been significantly updated 
and expanded compared to 
the previous editions. The 
subjects are described in as 
much detail as possible and 
many new essential terms 
related to smart cards are in-
cluded. The first two chapters present the relevant back-
ground and history of smart cards including the stan-
dardization based on ISO/IEC standards and the de-
scription of the various types of cards. Then follows the 
third chapter briefly explaining the physical and electri-
cal properties of smart cards and describing the card 
formats and materials as well as chip modules, micro-
controllers and contact types. The writing style and il-
lustrations give a clear picture of the described function-

alities and properties. Then 
follows the fourth chapter 
describing the informatics 
foundations, emphasizing the 
cryptographic procedures 
used in the field of smart 
cards. In addition to cryptol-
ogy, there is a brief descrip-
tion of data structuring, cod-
ing and error detection meth-
ods. There are a number of 
useful tables, methods and 
samples discovering more 
sophisticated algorithms and 
protocols related to crypto-
graphic procedures. This is 
followed by the fifth chapter 
on the smart card operating 
systems (OS). An overview 
of the selected OS is shown, 
starting from STARCOS, 
followed by the Multos and 
similar operating systems, up 
to the open platforms includ-

ing Java virtual machine (JVM), and Windows and 
Linux based systems. In the next two chapters (sixth and 
seventh), the authors present smart card data transmis-
sion protocols, message structures and frequently used 
smart card commands. The general parameters of the 
physical transmission layer are specified according to 
ISO/IEC 7816-3 standard. There then follows the eighth 
chapter that includes the identifying methods and the 
security techniques needed for user identification and a 
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Wolfgang Rankl and Wolfgang Effing 
SMART CARD HANDBOOK 

Third Edition 
(1088 pages, 16 chapters, 559 figures, 330 tables, 1 index register) 
 
Translated by Kenneth Cox, 
Kenneth Cox Technical Translations, Wassenaar, The Netherlands 
 
Copyright 2003, John Wiley & Sons, Ltd, Baffins Lane, Chichester 
West Sussex, PO19 1UD, England 
http://www.wiley.com, ISBN 0-470-85668-8 



secure environment for data access and processing. The 
systematic classification of attacks on smart cards is 
provided as well as defence measures and strategies. 
Quality assurance, hardware tests and software evalua-
tion methods are shown in the ninth chapter, followed 
by the smart card life cycle explanation in the tenth 
chapter. The eleventh chapter classifies smart card ter-
minals, explaining their electric properties. The next 
three chapters (twelfth, thirteenth and fourteenth) focus 
on the application of smart cards in the various indus-
tries such as finance / banking, telecommunications and 
the health insurance sector. The electronic payment sys-
tems are briefly described, including their subjects, 
transactions, procedures and architectures. Communica-
tions technology, mobile systems and operating princi-
ples of GSM, GPRS and UMTS, with the most impor-
tant component designations and command descriptions, 
are provided. Then follows an explanation of the imple-
mentation of digital signatures and basic verification 
procedures. The fifteenth chapter presents application 

design, covering a wide range from data characteristics 
to design templates and examples for smart card appli-
cations. The appendix, as the last chapter, contains the 
coding standards, characteristic data, www addresses, 
literature and reference lists that give us a useful source 
of information in the field of smart card technology. 
This book has a systematic approach to smart cardappli-
cations and covers all aspects of smart card technology. 
It can be used as a valid  handbook for graduate and 
postgraduate students. The examples are ready to be 
implemented by systems designers, architects and engi-
neers in the related fields. 

 
Dr. sc. Vedran Batoš 
Assistant Professor 
University of Dubrovnik 
Ćira Carića 4 
Dubrovnik 20000, Croatia 
Email: vedran.batos@unidu.hr 
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Anne Beuter, Leon Glass, Michael C. Mackey and 
Michèle S. Titcombe (Editors) 

NONLINEAR DYNAMICS IN PHYSIOLOGY AND 
MEDICINE 

Interdisciplinary Applied Mathematics  

 
Springer-Verlag, New York, 2003. 
434 pp., 162 illustrations 
Index 
ISBN 0-387-00449-1 

The book «Nonlinear Dynamics in Physiology and 
Medicine» is a multi-author effort. Besides the four 
authors who also served as editors, eight more contribu-
tors have participated. They, coming from different 
Canadian universities and one U.S.A. University, 
worked under the umbrella of The Centre for Nonlinear 
Dynamics in Physiology and Medicine, created in 1988 
by the University Senate of McGill University, Canada.  

 
The book contains ten chapters, their subjects being 

as follows: Theoretical approaches in physiology; Intro-
duction to dynamics in nonlinear difference and differ-
ential equations; Bifurcations involving fixed points and 
limit cycles in biological systems; Dynamics of excit-
able cells; Resetting and entraining biological rhythms; 
Effects of noise on nonlinear dynamics; Re-entry in 
excitable media; Cell replication and control; Pupil light 
reflex: Delays and oscillations; Data analysis and 
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particular area. The book's references list is thorough 
and valid, not omitting such cybernetics and electro-
physiology classical authors like; Wiener, Rosenblueth, 
Bernstein, Stark, Nernst, Hodgkin, Huxley, McCulloch, 
Pitts, Hill, to name the most prominent. 

 
This book is aimed at all scientists studying physio-

logical systems in general, either at the global, organ or 
tissue level. It fits into curricula usually offered by bio-
engineering departments and – happily more and more - 
also medical schools. And, assuming a broader stand-
point - and by allowing us to quote the authors them-
selves - it is directed towards an audience of physiolo-
gists, physicians, physicists, kinesiologists, psycholo-
gists, engineers, mathematicians, and others interested 
in finding out more about the complexities and subtle-
ties of rhythmic physiological processes from a theoreti-
cal perspective. The necessary prerequisite for its use 
are appropriate mathematical skills, primarily in differ-
ential and  integral calculus and in ordinary differential 
equations, and besides a sufficient knowledge of bio-
logical systems, the knowledge supposedly gained 
through a typical under-graduate biomedical engineer-
ing curriculum. Chapters may be studied also one by 
one, which gives the possibility to use the book in di-
verse fields such as for instance biomechanics, cardiac 
electrophysiology, neurology, etc. 

 
«Nonlinear Dynamics in Physiology and Medicine» 

is a book of high standards and is to be recommended. 
It is a title worth possessing as a collection of valuable 
reference material, and also suitable as a textbook in 
advanced under-graduate and graduate courses treating 
systems physiology. 

 
Prof. dr. sc. Vladimir Medved 
Email: vmedved@ffk.hr 

mathematical modelling of human tremor. The book 
closes with three appendices: An introduction to XPP; 
An introduction to Matlab and Time series analysis.   

 
Taken together, these chapters reveal the focus of 

this book as an attempt to exercise the subject of nonlin-
ear modelling of physiological systems as reflected in 
various specific applications. The work displays a tradi-
tional mathematical biology approach, as has been es-
tablished during the last half of the 20th century, by 
systems analysis taking the role of quantitatively de-
scribing physiological processes and systems. Being at 
the core of biomedical engineering from the field's be-
ginning, systems physiology (i.e. physiology studied by 
using vehicles of mathematical systems theory and 
quantitative modelling) has passed an «explorative» 
phase and has evolved into an established approach. 
Various regulatory, periodic, stable-homeostatic, and 
transient phenomena in living systems are amenable to 
being described and quantitatively understood precisely 
by employing the mathematical apparatus of systems 
analysis. This state of affairs is seen through the virtue 
of this book in which the co-authors have successfully 
and authoritatively employed mathematical apparatus to 
model, predict or analyse specific physiological/medical 
problems such as: cardiac tissue oscillatory behaviour, 
tremor in neuromuscular systems, the  pupil light reflex, 
replication of blood cells, re-entry in excitable media. 
Either analytical or computational mathematical tech-
niques were used in particular examples, for which pur-
pose serve the Appendices.   

 
The first four previously mentioned chapters explain 

mathematical basis, and the remaining six chapters il-
lustrate particular applications. Each chapter is well 
grounded in the tradition of a particular theme, so that 
the reader may follow the traces of development of a 

 
BMES endorses WC 2006 

 
The Biomedical Engineering Society has agreed to endorse the 2006 World 
Congress. In addition, BMES has agreed to distribute email information about 
the Congress to its membership and encourage its members to attend the con-
gress, submit papers and help to organize sessions. 

  

 



ANNOUNCEMENTS 

as a networking platform for like-minded indi-
viduals and an interface point for theoretically 
and practically motivated people. 
 
 

For the full programme and to register visit 
http://www.iee.org/events/bssica.cfm 

 
For more information contact:  
Carilyn Clements 
Email: cclements@iee.org.uk 
Phone: +44 (0)1438 765631  
 
Organised by 
The IEE Healthcare Technologies Professional Net-
work 
 
Technically Cosponsored by 
IEEE EMBS UKRI Chapter 
 
Supported by 
IPEM – Institute of Physics and Engineering in 
Medicine  

 
 ***IEEE / IPEM Members entitled to register at 

member rate***  

Synopsis  
 
Blind Source Separation (BSS) and Independ-
ent Component Analysis (ICA), in particular, 
are techniques that are currently enjoying a lot 
of interest in the biomedical field. The tech-
niques available are wide and varied, and 
through all of the interest they have currently 
generated in the field there is the temptation 
that these techniques will be used in a 'black-
box' fashion and in situations where the model 
is not appropriate. This could have very nega-
tive repercussions in the form of erroneous 
results and conclusions, simply because the 
wrong algorithms were inappropriately used. 
This event aims to discuss the proper use of 
such techniques when applied to biomedical 
applications and to point out possible pitfalls 
in their use in the biomedical field.  
Delegates attending this event will learn about 
the diverse implementations of, and current 
state-of-the-art in, BSS and ICA techniques. 
More important is the appropriate practical 
implementation of these methods to applica-
tions in biomedicine. The event will also serve 
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IEE Seminar on Blind Source Separation in Biomedicine 
Wednesday 1st December 2004  

The British Institute of Radiology, 36 Portland Place, London W1B 1AT 
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“World Congress is proud to announce that the “World Healthcare Congress- Europe” will take place 
in Paris (Chantilly) on April 7-8, 2005. 

 

This Congress focuses on global best practices for improved health care delivery and outcomes and 
brings together over 400 CEO, CFO, COO, and CIO executives from the key organizations that are ad-
vancing health care in Europe: providers, payers, suppliers, policy-makers and health officials.  

A two-day networking opportunity, the event features visionary keynote addresses, controversial de-
bates, dynamic panel discussions, case studies, tutorials and informal roundtable discussions.  
Six summits – including a Health Ministers’ Summit - give attendees a unique opportunity to discuss per-
tinent issues in depth and to determine actionable plans with their colleagues: 
 

• MINISTERS’ SUMMIT 
• PHARMA AND SUPPLIERS’ SUMMIT 
• CIOs/CTOs’ SUMMIT 
• PAYERS’ SUMMIT 
• HOSPITALS’ AND PROVIDERS’ SUMMIT 
• SPECIALTY CARE PROVIDERS’ SUMMIT 
 

This congress is beneficial to providers, payers, management and IT consultants, regulating authorities 
and healthcare analysts. 

 

For more information or to register, visit our website www.worlscongress.com/europe or call us from 
US at 781 939 2438, from Europe at 00-353-1-80 60 552. 

Keynote Speakers 

Maria Rauch-Kallat, Federal 
Minister for Health and Woman, 
Austria  

Phillipe Douste-Blazy, Minister of 
Health and Social Welfare , 
France  

Markos Myprianou,  
EU Commissioner, Directorate 
General for Health and Consumer 
Protection  

Bosse Ringholm,  
Deputy Prime Minister, Sweden  

Sir William Castell, President and 
CEO 
GE Healthcare  

Sir Nigel Crisp, 
Chief Executive, NHS 

Per Båtelson,  
President and CEO 
Capio Group  

Georges Halvorson, Chairman and 
CEO, 
Kaiser Foundation Health Plans and Hos-
pitals 

Rudy Demotte, Federal Minister for 
Public Health and Social Affairs, 
Belgium 

Milada Emmerová, Minister of Health, 
Czech Republic 



The Joint Sessions of the Council of Nigerian Institute for Biomedical Engineering & the Working Com-
mittee of African Union of Biomedical Engineering and Sciences scheduled to be held as follows: 
 

1ST SESSION: MEETING OF THE EXECUTIVE COMMITTEE OF THE COUNCIL OF NIBE 
 

DATE: Friday, December 3, 2004 
VENUE: 43 Aguiyi Ironsi Road Umuahia, Abia State, Nigeria 
TIME: 6.00pm prompt 
 

2ND SESSION: THE 12TH SESSION OF THE COUNCIL OF NIBE & MEETING OF THE 
WORKING COMMITTEE OF AUBES 
 

DATE: Saturday, December 4, 2004 
VENUE: 43 Aguiyi Ironsi Road Umuahia, Abia State, Nigeria 
TIME: 11.00am prompt 
 

AGENDA (for both meetings): 
1. Report of the Professional Development Board on Course 2004 
2. Report of the Conference Board on Port Harcourt 2004  
3. Programme of Activities for 2005 
4. Appointment of Boards/Committees of the Council for year 2005. 
5. 2005 Professional Development Course. 
6. 6th AGM/BEC & 1st African Conference on BMES 
7. Budget 2005. 
8. Report of the Planning Committee for 2nd Programme of Activities of NIBE (Covering 2006 - 2010) 
9. A. O. B. 
 

By Order of the Council of NIBE 
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10th International Congress on Surgical and Prosthetic 
Rehabilitation after Laryngectomy 

 

6th International EGFL Workshop 
 

High Tech Rehabilitation after Laryngectomy 
 

April 17 - 20, 2005 
University Hospital Groningen, Groningen, The Netherlands 

 

€
Organised by: 
EGFL  
ELS (invited society)  
ESEM (invited society)  

On behalf of the three organising societies I cordially invite you to come to Groningen and enjoy this congress.  
In 1984, so exactly twenty years ago, the first International Congress on Surgical and Prosthetic Rehabilitation after 
Laryngectomy took place in Würzburg, Germany. Since then, research has become more and more multidisciplinary, 
involving both medical specialists and technical experts. Secondly, many new societies and congresses have started, 
making it impossible to join all relevant congresses.  

Nigerian Institute for Biomedical Engineering  
Announcement 
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ELS board 
Prof.dr. M. Andrea (President of ELS) 
Prof.dr. P. Bradley (President-elect) 
Prof.dr. M. Quer (Vice-President) 
Prof.dr. M. Remacle (Secretary-general) 
Prof.dr. H.E. Eckel (Treasurer) 
 

ESEM board 
Prof.dr. T.C. Lee (President of ESEM) 
Prof.dr.ir. G.J. Verkerke (Secretary-general) 
Prof.dr. H.J. Hein (Treasurer) 
Dr. F.J. O’Brien 
 

Congress website 
For the latest information, please visit the congress web-
site: www.med.rug.nl/bme/egfl 
 

Congress venue 
Rode Zaal of the University Hospital Groningen  
(Academisch Ziekenhuis Groningen) 
Hanzeplein 1 
9713 GZ Groningen, The Netherlands 
 

Official language 
The official congress language will be English. 
 

Abstract submission 
We welcome abstracts for free paper or poster sessions. 
Submission deadline is 15 February 2005. Submission is 
possible via the congress website.  
 

Industrial exhibition 
During the congress an industrial exhibition will be held. 
For more information, please contact the congress secre-
tariat. 
 

Registration 
Due to the size of the auditorium and exhibition hall the 
number of participants is limited, so please register in time 
to ensure your participation. Registration is possible via 
the congress website.  
The congress fee is € 275, for accompanying persons € 
110. This includes the congress dinner, reception, social 
activity and (for congress participants) all lunches and 
coffee/tea breaks. 
 

Hotel accommodation 
Two hotels offer rooms at a reduced price. Reservation is 
possible via the congress website.  
 

Travel 
If you come by plane to Schiphol – Amsterdam, you can 
take a train to Groningen.  
The congress venue and the hotels are within walking 
distance of the railway station in Groningen, of course it is 
also possible to go by taxi. For further details you can 
contact the congress secretariat. 
 

Social Program 
On Sunday 17 April 2005 a welcoming reception will be 
organised. 
On the evening of Monday or Tuesday a cultural event is 
planned. The congress will be closed by a congress dinner 
on Wednesday 20 April 2005. 

This congress is the result of striving for integration 
of meetings and disciplines, so it is organised by EGFL 
(the European study Group for rehabilitation and Func-
tional surgery following Laryngectomy) and two invited 
societies, ELS (the European Laryngological Society) 
and ESEM (the European Society for Engineering and 
Medicine). 

 

During this congress we will present you with the 
latest information about scientific progress concerning 
laryngectomy and the subsequent rehabilitation process.  

Six sessions are scheduled, dealing with organ pres-
ervation, voice rehabilitation, the possibilities of tissue 
engineering, and new surgical reconstructions after 
laryngectomy, clinical experiences with prosthetic de-
vices, etc. 

 

April is a perfect time to visit Holland. Spring is 
starting, terraces just opened, flowers are in bloom and 
the sun is shining (although, please remember that you 
are in Holland, also famous for its showers!). Come and 
enjoy Groningen, learn about each other’s experiences 
and contribute to the discussion and bring, eventually, 
health care to a higher level! 
 

Bart Verkerke, congress chairman 
 

Congress organising committee 
The congress is organised by the University of Groningen, 
Department of Biomedical Engineering, and the Univer-
sity Hospital Groningen, Department of Otorhinolaryngol-
ogy.  
Members of the organising committee are: 
Prof.dr.ir. G.J. Verkerke (congress chairman) 
Mrs. E. van Drooge (congress secretariat) 
Drs. E.J.O. ten Hallers 
Ir. E.B. van der Houwen 
Drs. E.D. de Jong 
Dr. B.F.A.M. van der Laan  
Dr. G. Rakhorst 
Prof.dr. H.K. Schutte 
Ir. J.W. Tack 
 

Congress secretariat: 
Mrs. E. van Drooge 
University of Groningen, Department of Biomedical Engi-
neering, A. Deusinglaan 1, 9713 AV  
Groningen, The Netherlands 
Phone: +31 50 363 3140, Fax: +31 50 363 3159 
Email: e.van.drooge@med.rug.nl 
 

Scientific committee 
EGFL board 
Prof.dr. H.F. Mahieu (President) 
Prof.dr.ir. G.J. Verkerke (Secretary-general) 
Prof.dr. H. Holden (Honorary president) 
Prof.dr. I.F. Herrmann 
Prof.dr. A. Staffieri 
Prof.dr. J. Algaba 
Prof.dr. R. Hagen 
Prof.dr. J.P. Marie 
Prof.dr. P. Delaere 
Prof.dr. J.A. Olias 



Specific subjects 
Organ preservation, voice rehabilitation, the possibilities of tissue engineering, 
new surgical reconstructions after laryngectomy, clinical experiences with prosthetic devices. 
Congress website: www.med.rug.nl/bme/egfl 
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10th International Congress on Surgical and Prosthetic 
Rehabilitation after Laryngectomy 

 

6th International EGFL Workshop 
 

High Tech Rehabilitation after Laryngectomy 
 

17 - 20 April 2005 
University Hospital Groningen 
Groningen, The Netherlands 

 

€ 
Organising societies: 
EGFL (European study Group for rehabilitation and Functional surgery following Laryngectomy) 
ELS (European Laryngological Society, invited society)  
ESEM (European Society for Engineering and Medicine, invited society)  

First Announcement and Call for Papers 
 

ENGINEERING WITH MEMBRANES: 
MEDICAL AND BIOLOGICAL APPLICATIONS 

Cenobio dei Dogi Hotel 
Camogli - Portofino Coast, Italy 
16-19 May 2005 
 
The Conference 
Following on the success of the previous conferences in the series ‘Engineering with Membranes’ (Il Ciocco, Italy 
1994; Granada, Spain 2001), we are pleased to announce that »Engineering with Membranes 2005» will be held on 
16-19 May 2005 at Camogli – Portofino Coast, Italy. This conference particularly focuses on ‘Medical and Biologi-
cal Applications’ viewing the growing role that membrane technology plays in healthcare and biotechnological in-
dustries. 
  
Topics 
The conference will cover the following topics and related fundamental engineering aspects of membrane processes: 
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P Czermak (Giessen, Germany) 
R W Field (Oxford, UK) 
J C Gerlach (Berlin, Germany) 
A Higuchi (Tokyo, Japan) 
G Iorio (Rende, Italy) 
M Jaffrin (Compiegne, France) 
S Luque (Oviedo, Spain) 
M Nystrom (Lappeenranta, Finland) 
R van Reis (Genentech, USA) 
C Ronco (Vicenza, Italy) 
G C Sarti (Bologna, Italy) 
P Vadgama (Queen Mary, UK) 
R Wickramasinghe (Colorado, USA) 
A Zidney (Pennsylvania, USA) 
  
Important Dates 
Submission of abstract (200 words) and pre-
registration forms: 15 October 2004 
Abstract acceptance notification: 1 
December 2004 
Registration at reduced rates: 1 March 2005 
 
http://www.uniovi.es/EWM2005 
Abstract submission: 
EWM2005@eng.ox.ac.uk 
Contact: Susana Luque (sluque@uniovi.es) 

Medical applications: 
Artificial kidney and dialysis 
Artificial pancreas 
Biocompatibility 
Biosensors and online analytical 
applications 
Blood detoxification 
Blood fractionation 
Dental applications 
Drug delivery and controlled release 
Gas exchange and artificial lung 
Liver assist devices 
Medical membrane preparation 
Regenerative medicine 
Tissue engineering 
 
Biological Applications: 
Bio-interactions at membrane surfaces 
Biosensors and analytical applications 
Cell encapsulation 
Downstream bioprocessing 
Extractive enzyme membrane reactors 
Functional membrane preparation 
Membrane affinity chromatography 
Membrane fermentation 
Membrane validation processes 
Protein fractionation 
Separation of antibiotics 
Sterile gas filtration 
Sterile liquid filtration 
  
Organising Committee 
 
Advisory Committee 
R Ben Aim (Toulouse, France) 
A G Fane (New South Wales, Australia, 
and Nanyang, Singapore) 
J A Howell (Bath, England) 
 
Organisers of the Conference Series 
V Chen (New South Wales, Australia) 
Z F Cui (Oxford, England) 
S Luque (Oviedo, Spain) 
 
Local Organising Committee 
J R Álvarez (Oviedo,EMS repr.) 
A Bottino (Genova, Italy) 
G Capannelli (Genova, Italy) 
G Catapano (Calabria, Italy) 
D B Das (Oxford, UK) 
  
Scientific Committee: 
K Abhinava, (Avecia, Scotland) 
G Belfort (Rensselaer, USA) 
G. Catapano (Rende, Italy) 
J Chaudhuri (Bath, England) 
V Chen (New South Wales, Australia) 
R Child (MacMaster, Canada) 
J Crespo (Lisbon, Portugal) 
Z F Cui (Oxford, UK), Chair 



We would like to invite you to participate in the OICMS 2005 conference (www.isima.fr/oicms). In this interna-
tional conference, we are trying to focus on scientific quality (giving access to recognized International Journals 
for the best papers) and meanwhile we have kept the registration fee as low as possible, including lunches and 
printed proceedings of full papers (from 200 euros to 30 euros for PhD students).  
 
This conference will welcome any participation in Modelling and Simulation for Environmental and Life Science 
applications. In addition to this main theme, more specific sessions will deal with: 
 
-Modelling & Simulation Methodology 
-Image Processing in Life Science 
-Corpuscular physics for Life Sciences: from Monte-Carlo to grids 
-Virtual Reality in Life Science 
-Social Simulation 
-Distributed Systems for Simulation 
-DNA Microarrays 
 
The deadline for a full paper submission (up to 8 proceeding pages) is February the 1st. Two reviews will be pro-
vided. All the submission and venue details are given online. 
 
Best regards, 
 
Prof. David Hill, Dr. V Barra, Dr. Traore  
and the IPC (http://www.isima.fr/oicms/Committee.htm) 
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1st Open International Conference 
on Modelling & Simulation 

June 12th – 15th 2005 – ISIMA / Blaise Pascal University – France 
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FIRST ANNOUNCEMENT AND CALL FOR PAPERS 

SCOPE: 
The International Federation for Medical and Biological Engineering (IFMBE) and the International Medical Infor-
matics Association (IMIA), in collaboration with the IEEE Engineering in Medicine and Biology Society (EMBS), 
the Japan Society for Medical and Biological Engineering (JSMBE) and the Hosei University in Tokyo will organ-
ize the fifth International Workshop on Biosignal Interpretation which will be held in Tokyo, Japan, on Oct 27-29th 
2005. The workshop aims at exploring the new fields of biosignal interpretation including model based signal analy-
sis, data interpretation and integration, medical decision making extending the existing signal processing methods 
and technologies for the effective utilization of biosignals in a practical environment and for a deeper understanding 
of biological functions from the whole organism system, to cellular and gene scales. The fourth International Work-
shop on Biosignal Interpretation was held in Como, Italy in 2002. 
 
SCIENTIFIC PROGRAM: 
Distinguished speakers will be invited to deliver lectures on important topics of the field. Original contributions 
pertinent to the scope of the workshop are welcome. Prospective authors are invited to submit original contributions 
in any of the following categories but not limited to: 
 
♦ Biosignal processing, pattern analysis, and data fusion (linear, nonlinear and nonstationary analysis, adaptive 

data processing, model based signal analysis, chaotic and fractal analysis, time-frequency and time scale 
analysis,  cluster analysis,  genetic algorithms, neural net- Fuzzy analysis, data mining and prediction, 
integration of signals and images, applications to ECG, Heart Rate Variability, EEG, MEG, EMG CT PET 
MRI signals analysis, evoked potentials, multimodality approach and other related topics).  

♦ Mathematical modelling of experimental and clinical data (linear and nonlinear phenomena, complex 
systems, neural modelling and neural dynamics, modelling and control of cardiovascular and pulmonary 
systems, modelling of brain functions, perception and learning or other related topics).  

♦ On-line interactive signal acquisition and processing (on-line patient monitoring, intelligent monitoring, 
ambulatory systems and other related topics).  

♦ Medical decision support methods (parameter estimation, decision making, rule based/expert systems, 
automatic diagnosis, data reasoning and other related topics).  

♦ Medical informatics (biosignal interpretation in virtual reality applications, in telemedicine and internet-
based solutions for transmission, exchange and analysis of biomedical data and other related topics).  

♦ Cellular signal and genomics (analysis of DNA sequences, genetic and evolutionary computing, genetic data 
mining and other related topics).  

 
PUBLICATIONS: 
All submitted papers will be reviewed on the basis of scientific quality, relevance, originality, medical and biologi-
cal significance, and clarity. Accepted papers will appear in the conference proceedings. Selected contributions will 
be published as full papers in a Special Issue of Methods of Information in Medicine. 
 
IMPORTANT DEADLINES: 
1. Submission of papers (Max. 4 pages): May 16th, 2005  



Richard Kitney, Imperial College, UK 
Tohru Kiryu, Niigata University, Japan 
Ilkka Korhonen, VTT Information Technology, Finland 
Hiroyuki Mino, Kanto Gakuin University, Japan 
Mitsuyuki Nakao, Tohoku University, Japan 
Taishin Nomura, Osaka University, Japan 
Jose Principe, University of Florida, USA 
Hiroshi Tanaka, Tokyo Med. and Dent. Univ., Japan 
Yuanting Zhang, The Chinese Univ. of Hong Kong, HK 
 
Local Organizing Committee 
Yuichi Kimura (Chair), Tokyo Metro. Inst. Gerontology, 
Japan 
Kimiyoshi Hayashi, Hosei University, Japan 
Momose, Keiko, Kanagawa Inst. of Technology, Japan 

2. Acceptance of papers: July 15th, 2005  
3. Return of revised papers: Aug 15th, 2005  
4. International workshop: Oct 25-27th, 2005  
 
WEB SITE: http://www.bsi2005.org 
E-MAIL: bsi2005@huric.org  
 
ORGANISING COMMITTEE 
 
General Chair 
Kazuo Yana, Hosei Univ., Japan 
 
Program Committee 
Yoshiharu Yamamoto (Chair), The University of Tokyo, 
Japan 
Metin Akay, Dartmouth College, USA 
Luis A. Nunes Amaral, Northwestern University, USA 
Sergio Cerutti, Polytechnic Univ. of Milan. Italy 
Junichiro Hayano, Nagoya City University, Japan 
Bin He, Univ. of Minnesota, USA 
Hajime Kiyohara, Hosei Univ. Res. Inst. CA, USA 
Niilo Saranummi, VTT Information Technology, 
Finland 
Toshiyo Tamura, Chiba University, Japan 
Jan Van Bemmel, Erasmus University, Netherlands 
 
Scientific Committee 
Christoph Zywietz (Chair), Mediz. Hochschule Han-
nover, Germany 
Giuseppe Baselli, Polytechnic Univ. of Milan, Italy 
Paolo Bonato, Harvard Medical School, USA 
Ki H Chon, Stony Brook University, USA 
Donna Hudson, University of California SF, USA 
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World Conference 
on Physics and Sustainable Development 

Durban, South Africa 
October 31 – November 2, 2005 

SAVE THE DATE! 
 
As part of the celebration of the International Year of Physics, the 100th anniversary of Einstein’s “Miraculous 
Year” in which he published three of his most famous papers, the World Conference on Physics and Sustainable 
Development will be held in Durban, South Africa, on October 31-November 2, 2005. Participants from developed 
and developing nations will join together to examine the contributions that physics has made to society in the past in 
order to formulate and sharpen action-oriented plans for the contributions that it can and should make in future. This 
conference will be cosponsored by UNESCO, the Abdus Salam International Centre for Physics (ICTP), the Interna-
tional Union of Pure and Applied Physics (IUPAP), and the South African Institute of Physics (SAIP). 
 
We hope that you will plan to attend and will encourage others to do so. For additional information, please visit 
www.wcpsd.org 
 

UNIQUE OPPORTUNITY 
 

 The World Conference will serve as the first global forum to focus the physics community towards development 
goals and to create new mechanisms of cooperation towards their achievement. It will be held in conjunction with 
the 2005 General Assembly of IUPAP and is expected to attract 400-500 participants from across the globe.  



IFMBE 
Proceedings 

Series 

Follow the exciting development of Medical 
and Biological Engineering and Science 
through scientific papers published in the re-
cently established IFMBE Proceedings Series! 
These proceedings provide an informative 
survey on the most challenging topics and 
advances in Medical and Biological Engineer-
ing. 
 

Ordering information: 
info@ifmbe.org 

The Proceedings published within the IFMBE Proceedings Series (ISSN 1680-0737) cover four IFMBE co-
sponsored conferences: 
 
• IFMBE Proceedings BioMED 2004 – “Kuala Lumpur International Conference on Biomedical 

Engineering”, Vol. 7, 2004, Kuala Lumpur, Malaysia  
 
• IFMBE Proceedings MEDICON and HEALTH TELEMATICS 2004 “X Mediterranean Conference on 

Medical and Biological Engineering”, Vol. 6, 2004, Ischia, Italy 
 
• IFMBE Proceedings CLAEB 2004 “III Latin American Congress on Biomedical Engineering”, Vol. 5, 2004, 

João Pessoa, Brazil 
 
• IFMBE Proceedings WC2003 “World Congress on Medical Physics and Biomedical Engineering”, Vol. 4, 

2003, Sydney, Australia 
 
• IFMBE Proceedings EMBEC’02 "2nd European Medical and Biological Engineering Conference", Vol. 3, 

Parts 1 & 2, 2002, Vienna, Austria 
 
•  IFMBE Proceedings 12NBC "12th Nordic Baltic Conference on Biomedical Engineering and Medical 

Physics", Vol. 2, 2002, Reykjavik, Iceland 
 
• IFMBE Proceedings MEDICON 2001 – "IX Mediterranean Conference on Medical Engineering and 

Computing", Vol. 1, Parts 1 & 2, 2001, Pula, Croatia 
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Four themes have been chosen for the conference: Physics and Economic Development, Physics and Health, En-
ergy and the Environment, and Physics Education. An International Advisory Committee (IAC) comprised of No-
bel Laureates and other international science leaders will work with a Planning Committee to prepare the program. 
In part, the Conference will be a follow up to the UNESCO-ICSU World Conference on Science which was held 
in June 1999 and sought to strengthen the ties between science and society, as well as to the broader United Na-
tions World Summit on Sustainable Development that was held in Johannesburg in the summer of 2002. The Con-
ference is expected to lead to important action items that organizations of physicists, including all of the national 
physical societies, will join together to implement collectively. 

Walter Erdelen 
Assistant Director-General 
Natural Sciences 
UNESCO 

Yves Petroff 
President 
International Union of 
Pure and Applied Physics 

Katepalli Sreenivasan 
Director-General 
International Centre for 
Theoretical Physics 

Edmund Zingu 
President 
South African Insti-
tute of Physics 



2004 
 

WEC 2004 
World Engineer's Convention 

Session on Biomedical Engineering and Health Care 
November 3-5, 2004, Shanghai, China 

http://www.wec2004.org 
 

ISBME2004 
International Symposium on Biomedical Engineering: Application in Dentistry and Medicine, 

November 16-18, 2004, Bangkok, Thailand 
http://www.isbme2004.com/ 

 
International Conference on Intelligent Sensors, Sensor Networks  

and Information Processing 
December 14 – 17, 2004, University of Melbourne, Melbourne, Australia 

www.issnip.org 
 

BIOMEDEA Conference 
December 17 - 19, 2004, Eindhoven University of Technology TU/e, Main Building,,Eindhoven, 

the Netherlands 
http://www.bmt.tue.nl/biomedea 

 
2005 

 
ICISIP’05 

2nd International Conference on Intelligent Sensing and Information Processing – 2005 
January 4 – 7, 2005, Chennai, India 

http://www.icisip.org/2005  
 

IAESTED – International Conference on Biomedical Engineering 
BioMED 2005 

February 16 – 18, 2005, Innsbruck, Austria 
http://www.iasted.org/conferences/2005/innsbruck/biomed.htm 

 
European Health Care Congress 

April 4-5, 2005, Paris, France 
http://www.worldcongress.com/europe/index.cfm 

 

CALENDAR 
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APCMBE 
6th Asian – Pacific Conference on Medical and Biological Engineering 

April 24 – 27, 2005, Tsukuba International Congress Center, Tsukuba, Ibaraki, Japan 
http://shuttle.kawasaki-m.ac.jp/apcmbe2005 

 
2nd Annual International Special Topic Conference on Neural Engineering 

March 17-19, 2005, Metro DC Area, Arlington, VA, USA 
http://www.dartmouth.edu/~ne2005/ 

 
 2nd BIOMEDEA Conference 

April 15 - 17 , 2005, Warsaw, Poland  
http://www.bmt.tue.nl/biomedea 

 
10th International Congress on Surgical and Prosthetic Rehabilitation after Laryngectomy 

6th International EGFL Workshop; High Tech Rehabilitation after Laryngectomy 
April 17 - 20 ,2005, Groningen University, Hospital,Groningen, The Netherlands 

www.med.rug.nl/bme/egfl 
 

The Joint Meeting of 
5th International Conference on Bioelectromagnetism and 

5th International Symposium on Noninvasive Functional Source Imaging 
within the Human Brain and Heart 
May 12 – 15, 2005, Minneapolis, USA 

 
3rd Annual International Special Topic Conference on Microtechnologies 

May 12-15, 2005, Oahu, Hawaii 
http://www.louisville.edu/speed/bioengineering/ieee-embs-mmb/ 

 
The ICMCC Event 2005 

June 1-3, 2005, NCC, The Hague, The Netherlands 
http://www.icmcc2005.com 

 
3rd International Conference on Ethical Issues in Biomedical Engineering 

June 4 – 6, 2005 
Alfred University, Alfred, New York 

http://www.nyscc.alfred.edu/conferences 
 

1st Open International Conference on Modelling and Simulation  
June 12 – 15, 2005, Clermont-Ferrand, France 

http://www.isima.fr/oicms/ 
 

NBC '05 – 13th Nordic-Baltic Conference on Biomedical Engineering & Medical Physics 
June 13 – 17, 2005, Umeå, Sweden 

http://www.umu.se/conference/nbc2005 
 

HEALTHCOM2005 
The 7th International Workshop on Enterprise Networking and Computing in Healthcare Industry 

June 23 - 25, 2005, Haeundae Grand Hotel, Busan, Korea 
http://www.healthcom2005.org 
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27th Annual International Conference of the IEEE Engineering in Medicine and Biology 
Society: Innovation from Biomolecules to Biosystems 

September 1-4, 2005 Shanghai, China 
http://www.ee.cuhk.edu.hk/EMBC05shanghai/ 

 
The 7th ICCE – The 7th International Conference on Cellular Engineering 

September 6 – 9, 2005, Seoul, Korea 
www.2005icce.info 

 
The 5th International Workshop on Biosignal Interpretation 
October 27 – 29, 2005, Venue Hosei University, Tokyo, Japan 

http://www.bsi2005.org 
 

World Conference on Physics and Sustainable Development  
October 31-November 2, 2005, Durban, South Africa 

http://www.wcpsd.org/ 
 

EMBEC'05 
3rd European Medical and Biological Engineering Conference 

November 20 – 25, 2005, Prague, Czech Republic 
http://www.embec05.org 

 
12th ICBME 

The 12th International Conference on BioMedical Engineering 
Theme: “Unleashing Minds, Transforming Lives” 

December 7 – 10, 2005, Singapore 
http://www.icbme.org 

 
2006 

 
WC 2006 – World Congress on Biomedical Engineering and Medical Physics 

August 27 - September 1, 2006, Seoul, Korea 
http://www.wc2006-seoul.org 

 
2009 

 
World Congress on Medical Physics and Biomedical Engineering 

September 13 – 18, 2009, Munich, Germany 
http://www.vde.com/VDE/Fachgesellschaften/DGBMT/Aktuelles/2003-

Oeffentlich/default.htm#CurrentSelection  



IFMBE News is the newsletter of the International Federation for Medical & 
Biological Engineering. It is published bimonthly. 

IFMBE News is a fully electronic newsletter, which contains information on 
the activities of the Federation and its national affiliates,  on forthcoming sci-
entific meetings and on features on new developments within the field. The 

newsletter appears on the web page http://ifmbe-news.iee.org/. The News is 
also available in downloadable PDF format using the free Adobe Acrobat 

Reader.  
 

Articles and news for IFMBE News should be sent to Prof. Ratko Magja-
revic, Faculty of Electrical Engineering & Computing, University of Za-
greb, Unska 3, HR-10000 Zagreb, CROATIA, Phone: +385 1 6129 938, 

Fax: +385 1 6129 652, E-mail: ratko.magjarevic@fer.hr  
 

The IFMBE News and Medical & Biological Engineering & Computing, the 
official journal of the International Federation for Medical & Biological Engi-
neering, are published bimonthly by Peter Peregrinus Ltd., a wholly owned 

subsidiary of the Institution of Electrical Engineers.  
http://www.iee.org/Publish/Journals/ProfJourn/MBEC 

 

Publishing and Advertisement Offices: Medical & Biological Engineering & 
Computing, Peter Peregrinus Ltd., Michael Faraday House, Six Hills Way, 

Stevenage, Herts. SG1 2AY, UK; tel.: 44 (0)1438 767266/767253; fax: 44 (0)
1438 742849; email: mbec@iee.org.uk.  

 

Journal Subscription Offices: Medical & Biological Engineering & Computing, 
Peter Perigrinus Ltd., Michael Faraday House, Six Hills Way, Stevenage, 

Herts. SG1 2AY, UK; tel.: 44 (0)1438 313311; fax: 44 (0)1438 742792  

IFMBE Secretary-General:  
Prof. Dr. Ratko Magjarevic,  

Faculty of Electrical 
Engineering and Computing 

University of Zagreb 
Unska 3 

HR-10000 Zagreb 
Croatia 

+385-1-6129-938 (phone) 
+385-1-6129-652 (fax) 

office@ifmbe.org 

International Federation for Medical and 
Biological Engineering 

© 2001 International Federation for Medical & Biological Engineering 

Sustainable 
excellence in BME 

The International Federation 
for Medical and Biological 
Engineering, IFMBE is a 

federation of national and 
transnational organizations. 

These organizations 
represent national interests 

in medical and biological 
engineering. 

The objectives of the IFMBE 
are scientific, technological, 

literary, and educational. 
Within the field of medical, 

clinical and biological 
engineering IFMBE's aims are 

to encourage research and 
the application of knowledge, 

and to disseminate 
information and promote 

collaboration. 
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DEADLINES FOR SUBMITTING 
CONTRIBUTIONS: 

 
January 2005 issue: December 15, 2004 
March 2005 issue: February 1, 2005 
May 2005 issue: April 1, 2005 
July 2005 issue: June 1, 2005 
September 2005 issue: August 15, 2005 
November 2005 issue: October 1, 2005 


