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C o n f e r e n c e 

A step towards 
the Fifth Frame-
work Programme 
Despite a very difficult context, on 
12 February 1998 the Council of 
Research Ministers reached agree­
ment on the Fifth Framework 
Programme. Thanks to the laudable 
efforts of the Presidency, the Coun­
cil was able to arrive at a common 
position on the basis of the Com­
mission's initial proposal, modified 
at the beginning of the year in the 
light of the European Parliament's 
amendments. However, I have very 
substantial reservations regarding 
this agreement. 
Admittedly it makes it possible to 
keep to the agreed timetable - the 
importance of which everyone 
appreciates - and should permit 
continuity in the European Union's 
research activities. 
Another underlying element is also 
welcome: the Council has largely 
confirmed the approach proposed 
by the Commission, an approach 
which constitutes a marked depar­
ture from previous framework pro­
grammes. 
Nevertheless, the approved budget 
of ECU 14 billion is significantly 
lower than the Commission's and 
Parliament's proposals (ECU 16.3 
billion and ECU 16.7 billion respec­
tively). In real terms, this marks a 
reduction in the European Union's 
research effort compared with the 
Fourth Framework Programme. 
In addition to the negative signal 
which this sends to Europe's indus­
try and its researchers, this amount 
jeopardises certain research activi­
ties, such as those of the Joint 
Research Centre. In the interests 
of European and European Union 
research, it is therefore essential to 
initiate an in-depth debate on the 
implications of this budget. Given 
the crucial importance of what is at 
stake, I am in no doubt that the 
debate will very soon demonstrate 
that the Commission's proposal and 
Parliament's position were both 
well founded. 

Edith Cresson 
Member of the Commission, 
responsible for research, 
innovation, education, training 
and youth. 

Women in science -
women and science 

Why are women so under-represented in the world of technological research and 
development? Why does their career path often seem such an obstacle course and 
rarely lead to positions of responsibility? Over a two-day period, at the request of 
Edith Cresson, women in science will be looking at how to improve equal opportu­
nities under European research programmes. 

Β 2% of European 
h igher educa ­
t ion graduates 

are women, but science 
and techno logy sub ­
jects are taken by only 
2 5 % of fema le s t u ­
dents. In France, 2 4 % 
of physicists are women 
and 2 0 % o f m a t h e ­
maticians are women. 
In Sweden, 4 4 % o f 
doctorates in the b io­
medica l f i e ld are 
awarded to women, but 
just 25% of them take 
a post -doctora te and 
only 7% teach at un i ­
versities. In the Scandinavian countries, where 
one t h i r d o f members of pa r l i amen t are 
women, university chairs remain very much a 
masculine stronghold (96% male-dominated in 
Denmark and Sweden, 94% in Norway). In Bel­
gium, 18 boys and just 5 girls made up the 
"class of 97" research graduates from the FNRS 
(Fonds National de la Recherche Scientifique). 
"In most Member States, there is no disputing 
the figures: the selection mechanisms in the 
world of science eliminate more women than 
men," declares Mary Osborn, lecturer at the 
Max Planck Institute for Biophysical Chemistry 
in Goettingen (Germany). 

Equal opportunities 

Mary Osborn is one of the panel of scientists 
invited to at tend the two-day Women and 
Science conference to be held at the end of 
April and organised by the European Commis­
sion in association with the European Parlia­

men t (see box). The 
name says i t a l l . 
Women? One immedi­
ately th inks of equal 
oppor tun i t ies , wh ich 
the Commission has 
always considered to 
be one of the funda­
menta l pr inc ip les o f 
European democracy 
and a major consider­
ation in all its policy­
making111. Science? In 
other words research 
and , spec i f i ca l l y fo r 
the Commission at the 
present point in t ime, 
the drawing up of the 

Fifth Framework Programme. 

This meeting is therefore a response to the 
desire to increase the involvement of women 
sc ien t i s t s in REtD a c t i v i t i e s conduc ted 
throughout the EL). Partly because they are 
under-represented. But also because they bring 
a specific approach and sensitivity to the many 
questions facing Europeans today in health, 
biotechnology, the environment, education and 
other f ields. A more active involvement of 
women in research wi l l not only add to the 
available skills, but also broaden the content. 

(1) In addition to the Fourth Community Action 
Programme for Equal Opportunities between Men and 
Women (1996-2000), the Council has adopted the 
Communication "Integrating equal opportunities 
between men and women in all the Community's 
policies and actions". The first annual report on Equal 
opportunities for men and women in the EU - 1996 is 
now available (ISBN 92-827-8238-7). 

! 
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C o n f e r e n c e 

A greater onus 
on women 

In 1993, t w o European 
meetings made it possible to 
assess the situation of women 
and sc ience : the seminar 
Women in Science, an ini t ia­
tive of the European Commis­
sion(2), and the workshop The 
Unde r - r ep resen ta t i on of 
Women in Science ft Technol­
ogy , organised by the Euro­
pean Parliament's Scient i f ic 
and Technolog ica l Opt ions 
Assessment (STOA) unit'3 ' . 

The reasons for the gener­
ally low percentage of women 
active in European research -
even if the lack of statistics 
somet imes makes precise 
comparisons d i f f i cu l t - are 
many and complex. Part ic i ­
pants at the Women in Sci­
ence seminar ident i f ied the 
principle obstacles in the way 
of women researchers. Their 
conclusions have lost none of 
their pertinence today. 

Women scientists, like all 
women, are faced w i t h the 
dilemma of reconciling work­
ing life and private life, career 
and family. In their laborato­
ries they most o f ten f i n d 
themselves assigned to male 
project leaders and decision-

"A woman has to be twice as productive as a man in order for her skills 
tobe assessed at the same level. " 

makers who charge them with 
tasks offering l i t t le scope for 
creat iv i ty . This sets in t ra in 
the whole mechanism. Women 
publish less and - as they also 
seem to prefer jo in t research 
and to publish their results as 
one of a team - their success 
remains more anonymous. "A 
woman has to be tw ice as 
productive as a man in order 
for her skills to be assessed at 

the same level" (for example, 
publish three times as many 
articles in a prestigious scien­
t i f i c journa l or 20 t imes as 
many in the specialist journal 
for her area) observes Chris­
tine Wieners, Doctor of Medi­
cine at Gothenburg University, 
who will be raising the subject 
of sexism in sciences in Brus­
sels. Women researchers 
travel less and attend fewer 

seminars than their male col­
leagues, more rarely rise to 
positions of seniority, receive 
fewer prizes (they have received 
just 11 of the 441 Nobel Prizes 
for Science), and are more 
rarely members of international 
organisations or prestigious 
academies of science. 

Images and realities 

Yet even if i t is a di f f icul t 
road, why is i t t h a t more 
women are not attracted to 
the exact sciences or to tech­
nology in the first place? No 
doubt because these d isc i ­
plines suffer themselves from 
stereotypes which influence 
the choices made. They are 
too often seen as cold disci­
plines, disciplines where logic 
and r igour are the pr imary 
requ i rements - qua l i t i es 
w r o n g l y v iewed as being 
essentially masculine. Engi­
neering is seen as a purely 
technical profession, when it 
fact it requires a keen sense of 
human relations. Women f i l l 
20% of positions in science 
and t echno logy in Europe 
today - at a time when they 
fil l between 40% and 50% of 
jobs on the employment mar­
ket as a whole. 

Women and Science 
"Don't miss the Fifth Framework Programme's rendezvous with 

equal opportunities." Such is the objective of this two-day meet­

ing during which Edith Cresson is inviting Europe's women scien­

tists to report and reflect upon the situation of women in the 

field of research, and to submit proposals to improve their situa­

tion throughout the EU. 

Two round-table meetings will take stock of the situation. The first 

will be attended by women scientists and engineers and chaired by 

Rita Levi-Montalcini, winner of a Nobel Prize for Physiology and 

Medicine. The second will bring together high level decision-mak­

ers chaired by John Battle, UK Minister for Science, Energy and 

Industry, and current president of the Research Council. 

Various papers will be presented at the debate, by leading 

researchers and university lecturers (Mary Osborn, Christine Wen-

neras, Nancy Lane, Dominique Weis, Leena Peltonen, Huguette 

Delavault, Paola Manacorda), political leaders in the field of REtD, 

a sociologist (Hilary Rose) and a philosopher (Françoise Collin). 

28-29 April 1998 

Information - Fax : +32-2-296.42.99 
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C o n f e r e n c e 

"The progressive access of 

girls to science and technol­

ogy subjects does not neces­

sarily mean that the way is 

clear for them to pursue a 

career in science and tech­

nology," points out Françoise 

Collin, lecturer at the Collège 

international de Philosophie 

(Paris), who will be looking at 

the sharing of knowledge at 

the Brussels Conference. "Too 

often they are called upon to 

fi l l junior posts, to play an 

instrumental role, to carry 

out preparatory and execu­

tive tasks in projects which 

they do not manage. When 

they are innovative," she con­

tinues, "it is more difficult for 

their discoveries to f ind 

approval in the predomi­

nantly male scientific com­

munity, an approval which is 

essential for their leg i t i ­

macy."
 |41 

Female research ? 

Do women scientists view 

their research differently from 

their male colleagues? Is their 

choice of subject different? Do 

they work differently? Do they 

expect something else from 

their projects? Is their career 

path inevitably at odds with 

the route mapped out by 

Higher education graduates by fields of study 

(1991/1992 ­ EU IZ) 

Women 

Arts and humanities 

Social and commercial sciences, law 

Natural sciences and maths 

Medicine 

Engineering 

Others 

Men 

I Arts and humanities 

I Social and commercial sciences, law 

I Natural sciences and maths 

I Medicine 

I Engineering 

I Others 

A different approach to the world, 

and thus to research. 

men? The debate is open ­ and 

impassioned. 

The feminist view, which is 

particularly prevalent in the 

Anglo­Saxon world, is that 

women approach the world ­

and thus the object of their 

research ­ in a manner which 

is both emotional and intel­

lectual, investing it with their 

whole being. "There is no 

divide between knowledge 

and thought, or between 

thought and love. Subject and 

object become one in every­

thing a woman undertakes. It 

is the same woman who looks, 

understands, desires, wants," 

writes Françoise Collin on the 

subject of this conception of 

knowledge. 

"It is the admission of love, 

a recognition that the process 

of care shapes the product, 

which opens up the prospect 

of a feminist reconstruction of 

rationality itself as a responsi­

ble rationality ­ responsible to 

people and to nature H ! ^ 9 

(2) Women in Science, 

European Commission, 

ISBN 92­825­7045­2 

(3) Proceedings of STOA Workshop. 

The Under­representation of Women 

in Science if Technology; 

EPN"177.698, February 1994 

(4) Le sexe des sciences, Autrement, 

n°6, October 1992 
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C o n f e r e n c e 

"The progressive access of girls to science and technology subjects does not necessarily mean that the way is clear for them to pursue a career in science and technology. ' 

K I J H alike," writes Hillary 

Rose'
51

. A soc io log is t and 

emeritus professor at Bradford 

University (UK), she wil l also 

be looking at the causes of 

the "disaffect ion" of women 

w i th science at the Brussels 

conference. 

Such a "gender" theory is 

not necessarily shared by all 

women scientists. "So­called 

fundamental science obeys an 

internal necessity, one which 

' t he sub jec t of sc ience ' , 

whether a man or a woman, 

w h e t h e r black or w h i t e , 

whether rich or poor, cannot 

change in any way," believes 

Françoise Balibar, professor of 

physics at the Université de 

Paris VII. A speculative activ­

i ty, founded on a v i ta l pas­

s ion, wh ich Alber t Einstein 

h imsel f would not deny: "I 

started Euclid at eleven ... It 

was one of the most impor­

tant events in my life, as fiery 

as a first love. I would never 

have imagined that there was 

a n y t h i n g in the wor ld so 

delightful." ■ 

It all starts at school 

(5) Hilary Rose, "Love, power and 

knowledge", Polity Press, 1994. 

Hilary Rose refers here to the femi­

nist critique of science formulated 

by Mary Shelley, which speaks of 

the danger of knowledge discon­

nected from love, as opposed to 

Bacon who, during the Renaissance, 

traced the origins of science to its 

intimate connection with power. 

Is it not at school that we first find the notion of a "head for 

maths" as being essential for the study of science? Even when the 

results are the same, the girls are more modest: 62% of them 

believe they have abilities in this area, compared with 72% of boys, 

according to a study carried out by the Association Femmes et 

mathématiques in 50 French secondary schools. 

Is anything being done to change this self­image? The filming of 

science classes in Germany, the UK, and Portugal show that teach­

ers reply more to questions from boys than from girls. Similarly, 

researchers from the Universities of Rennes and Dijon (France) 

• found that science teachers devoted 20% more time to boys, were 

less likely to put questions to girls, and congratulated girls on their 

discipline and tidy work, while praising their male classmates for 

their reasoning abilities. "Girls are under­evaluated and less is 

expected of them ­ an attitude which they appropriate by exclud­

ing themselves from the competition. Maths and technology? 

Those are not subjects for them. Because girls are not seen as the 

builders of the nation," believes Boel Berner '", lecturer at the Uni­

versity of Linnköping (Sweden). 

(1) Cited by Ingrid Carlander, Le sexe des sciences, Le Monde diplo­

matique, June 1997. 
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I n d u s t r i a l t e c h n o l o g i e s 

A measurable impact 
More than 12 years after its launch, what is the impact and added value of Brite­EuRam, a key programme 

aimed at boosting industrial competitiveness? In the interests of greater transparency, the fifth evaluation of 

Brite­EuRam project results provides the answer. 

Βvery ecu invested in Brite­EuRam 

research
1
'
1
 produces a potential 

economic benef i t of over four 

times that value within five years of the 

completion of the project." The point is 

made by European Commissioner Edith 

Cresson in her preface to the synthesis of 

this f i f t h evaluat ion study of projects 

completed dur ing the 3rd Framework 

Programme ( Brite­EuRam II 1991­94). 

Wi th its many graphs and extensive 

data, this 30­page report
121

 summarises 

the 1995 study carried out by seven firms 

of independent consultants. They included 

in their analysis the new priorities set for 

the p rogramme, such as tak ing in to 

account environmental problems and the 

quality of life, the benefits of studies car­

r ied out by m u l t i d i s c i p l i n a r y teams, 

increased participation by SMEs, and the 

bringing together of partners from the 

fields of research and development. 

Performance and reality 

There has been a very positive develop­

ment in the performance of the projects 

evaluated. 88% of them lead to the com­

mercial exp lo i t a t i on of resul ts, w i t h 

shor ter in te rva ls before p roduc ts , 

processes, or services are marketed (26 

months versus 30 during Brite­EuRam I). 

The quality of the projects is also improv­

ing, in economic terms and in terms of 

know­how. 50% of them include at least 

one SME (compared to 18% in 1989) and 

in two­thirds of cases an SME played a 

leading or coordinating role. This increase 

in SME participation shows the effective­

ness of the stimulation measures, intro­

duced in 1990 through the CRAFT pro­

gramme, in order to f a c i l i t a t e the 

involvement of small and medium­sized 

enterpr ises in European pro jec ts by 

streamlining procedures, providing f inan­

cial support, etc. 

Most of the industrial partners inter­

viewed (87%) nevertheless stress the dif­

ficulty of seeing their projects through to 

c o m p l e t i o n . Problems encoun te red 

include competition on limited markets, 

constraints of profitability at the manu­

facturing stage, access to financing, and 

difficulties in finding one or more part­

ners with the right industrial or commer­

cial exper ience to take the research 

through to a subsequent stage. 

The Commission is currently evaluating 

the real economic impact generated by 

800 organisations involved in the Brite­

EuRam projects completed five years ago. 

This will supplement this study and per­

mit further analysis of trends. ■ 

(1) Launched in 1985 with the focus on 

industry, Brite­EuRam aims to develop 

applications for new technologies and 

materials in traditional sectors. 

(2) "Brite­EuRam : a measurable impact" 

Is published by the European Commission 

and is available in English and French for 

the price of ECU 7. It can be ordered by 

fax on +32­2­296.67.57 

The impact in figures 
Scientific and technological results 

75% of participants believe they achieved 

their RTD objectives either fully or to a 

large extent. 7 1 % rated their results as 

"beyond ... the current state of the art" 

("strongly beyond" for a third of them). 

Economic effects 

The average economic gain per project 

within 5 years is estimated at ECU 16.3 

million. 

Cooperation 

92% of participants continue their part­

nership after completing their project. 

7 1 % of projects experienced "strong" or 

"very strong" cooperation. 

SMEs 

50% of the projects included at least one 

SME. The economic impact on the SMEs 

resulting from these partnerships is con­

sidered "strong" in 4 1 % of cases and 

■•moderate" in 35%. 

Environment 

Almost two­thirds had one or more result 

with a positive impact on the environ­

ment: energy saving (35%), material sav­

ing (33%), lower release of dangerous 

products (25%). 

Employment 

36% of projects bring the prospect of 

direct job creat ion. The technologies 

developed involve training for their users 

in more than 40% of cases. 

Health and working conditions 

Among the positive benefits in this area, 

resulting from some 50% of projects, are 

safety of use (28% of these projects), qual­

ity of the working environment (27%), bio­

compatibility or the production of less dan­

gerous products (18%), and various other 

factors (predominantly stress reduction). 
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I n d u s t r i a l t e c h n o l o g i e s 

Laser makes light work of 
cleaning up the past 

A laser beam, carried by an optical fibre, erases the mark of time. Developed to clean buildings, in particular 
the masterpieces of our cultural heritage, this innovative technology was unveiled at the Brite-EuRam 
conference in Toulouse last October. Now it is giving Brussels' Town Hall a much-needed facelift. We trace the 
history of a customised development. 

a our m inu te spots o f 
l ight act like a magic 
eraser. The scu lp ture 

t u rns f r o m black to w h i t e 
before your eyes. The laser 
beam keeps at i t , 
res tor ing to l i fe al l 
the v i ta l detai ls - a 
piece of jewellery, an 
embro idery . Some 
parts remain grey, the 
misshapen traces of 
cement bearing w i t ­
ness to earlier, clumsy 
a t tempts to restore 
the figure of Henry IV 
to its or iginal glory. 
Along wi th 20 of his 
contemporar ies, the 
King of France is one 
of the f i rs t batch of 
some 150 sculptures 
which normally adorn 
Brussels' Town Hall -
the hear t of the 
Grand' Place, which French 
w r i t e r Jean Cocteau once 
described as the world's most 
b e a u t i f u l t hea t re . It is to 
Deinze (Belg ium) and the 
workshop of the SME, MRT, 
that all the statues from this 
neo-gothic building have been 
brought to receive this gentle 
f a c e l i f t . MRT uses a laser 
technology specifically design­
ed for cleaning the historic 
bu i l d ings and monumen ts 
which are such a vital part of 
our cultural heritage. 

Restoring without 
destroying 

"Al l these sculptures are 
made of limestone, which is 

f ru i t of a European partner­
ship supported by the Bri te-
EuRam programme. Coordi ­
nated by GTM Construct ion 
(France), between 1993 and 

very fragile. Using laser tech­
nology we are able to under­
take a perfect cleaning, secure 
in the knowledge that we will 
not be causing any damage to 
the material. The beam of light 
is absorbed by the dull areas 
and the dirt literally explodes. 
When th is d i r t has d isap­
peared and the beam comes 
into contact with a clear area 
it is deflected, producing no 
effect. The principle is as sim­
ple as t ha t , " expla ins Dirk 
Leeuwerck, manager of MRT. 

Known as the LAMA (Laser 
Manuportable), this tool is the 

France first began to look at 
how to apply this technology 
to restoring historic buildings. 
Professionals in this sector, 
such as experts f rom the 

Jaulard company, a 
subs id iary of GTM 
C o n s t r u c t i o n , soon 
realised the potential 
benefi ts of this sys­
tem. They believe that 
the " h a r d " methods 
(high-pressure water, 
sand blast ing, hydro 
sand blasting), which 
are f r equen t l y used 
because of the low 
cost (ECU 15/m2), are 
too hard on both the 
building and the envi­
ronment. At the same 
time, they appreciate 
t ha t the cost (ECU 
450-1500/m2 ) of the 
more effective "soft" 

1996 this ECU 3.5 million pro- methods (spraying, micro sand 

Brussels - A facelift for the Town Hall's statues 

j e c t b rough t t oge the r t w o 
SMEs spec ia l i s ing in the 
restoration of historical works 
(Jaulard, F and Trivel la, IT), 
two manufacturers of lasers 
for scienti f ic instruments or 
industrial applications (Quan-
te l , F and Unilaser, PT), and 
three research centres (the 
CEBTP, F, the LNEC, PT, and 
QUASCO, IT) ID. 

The effect of a laser beam 
on dirt has been known since 
the ear ly 1970s, wh i ch is 
when various research teams 
in I ta ly, Great Br i ta in , and 

blasting, chemical processes) 
means t h a t they are only 
going to be used for objects of 
high value. Meanwhi le , the 
intermediate solutions, such 
as "e ras ing " wh ich costs 
be tween ECU 30 and ECU 
75/m2, remain abrasive. 

None of these methods is 
therefore total ly satisfactory. 
"Attacking the stone during a 
c lean ing opera t ion o f ten 
means attacking the protec­
tive layer - the stone's 'epi­
dermis'," explains Jean Weiss, 
technical manager w i th the 
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I n d u s t r i a l t e c h n o l o g i e s 

Rome - Cleaning up 

graffiti : state of 

I damage and parameter 

determination test. 

GTM group. "Such an opera­

tion actually makes the stone 

more vulnerable to subsequent 

pollution and thus reduces the 

building's life." The partners in 

the LAMA project are counting 

on the laser to preserve our 

visible history.
|2) 

Customised laser 

"The f irst stages of the 

research into the use of the 

laser concentrated on 

analysing the relationship 

between the underlying object 

and the dirt," continues Jean 

Weiss. "These two elements 

are inseparable because the 

aim is to erase the effects of 

time without damaging the 

object. For each there is a 

'threshold' density of luminous 

energy, above which an abla­

tion effect is produced." For­

tunately, in most cases the 

threshold for the dirt is lower 

than for the material under­

neath, meaning that the 

energy density used must be 

between these two values. 

A hundred samples of stone 

(limestone, marble, granite, 

etc.) bearing different types of 

dirt (vegetal, urban, paint 

traces, etc.) were meticulously 

analysed (density, coefficient 

of water absorption, nature of 

dirt, etc.) before undergoing 

cleaning tests using various 

methods: from the very light­

est, such as atomised water 

and micro sand blasting, to the 

most aggressive such as hydro 

sand blasting and high­pres­

sure washing, and, of course, 

the laser. The latter very often 

proved the most effective: no 

damage to the stone, no abra­

sive effect, no excessive decol­

oration, no change in the tex­

ture. "We experimented with 

various laser parameter combi­

nations ­ wavelength, energy 

density, duration of impulses. 

On this basis we then built two 

prototypes which were tried 

out in practice, most notably 

on Milan's cathedral and the 

Strozzi Palace in Florence," 

explains Adolf Pasetti of the 

Centro Studi Trivella. 

Optical fibre, 
flexible beam 

"The research had to be 

aimed at increasing the aver­

age strength of the sources 

and achieving a uniform 

spread of energy over the area 

being treated," explains Jean 

Weiss. "This is why, instead of 

using mirrors, we concen­

trated on the possibility of 

using fibre optics to transmit 

the beam. This option provides 

better quality, as there is no 

risk of cleaning too much at 

the centre whilst forgetting 

the edges, and speeds up the 

cleaning process significantly 

by increasing the proportion 

of the source energy reaching 

the target. It also makes for a 

highly manoeuvrable device 

and better ergonomics." 

From cultural 
heritage to industry 

The LAMA comes in the 

form of a particularly handy 

kit. On the ground you have 

the laser and its cooling unit 

(two small cubes which can 

equally well be placed on 

scaffolding). The operator 

holds only a tool weighing 

around 1 kg, about the same 

as a light video­camera, and 

running between the two is a 

cable 10 to 12 metres in 

length protecting the optical 

fibres. "That did not stop us 

from making a demonstration, 

in the Lebanon, on steles at 

the top of a cliff. The machine 

stayed at the bottom, the 

cleaning was done from a 

facade elevator at a height of 

70 metres, the fibres being 

extended by this same dis­

tance," explains Philippe 

Aubourg, marketing manager 

with the Quantel company, 

the French SME which makes 

LAMA. 

The Lama laser provides the 

same quality as the "soft" 

techniques but more cheaply 

and quickly (1m
2
 per hour, on 

average). The technology 

could find other applications 

in industry (cleaning moulds 

in the glass­making and plas­

tics industries, for instance) 

and ­ thanks to the use of 

fibre optics ­ in the more spe­

cialised field of nuclear 

decontamination. 

In the meantime, in 1997 

the LAMA was awarded the 

ALTRAN Foundation prize for 

innovation (France) as a new 

technology "in the service of 

man's past and humanity's 

cultural heritage." ■ 

(1) Centre expérimental du 

Bâtiment et des Travaux publics ­

Laboratorio nacional Engenharia 

civil ­ Qualità Sviluppo del Costruire. 

(2) It is, however, up to the heritage 

experts to decide in each particular 

case whether the laser technique 

can be used without causing any 

damage in the long or short term to 

the historic buildings to be cleaned. 

Contact Jean Weiss 

GTM Construction 

Fax : +33­1­46957358 

I 
RTD info 181 March-April 98 



B i o t e c h n o l o g y 

Bridging the research-industry divide 

10 

In order to make the most of the results of the advanced research it supports, the Biotechnology programme 
has encouraged an original system of thematic industrial platforms within which groups of European 
enterprises can closely monitor and participate in current projects. 

Π issue plasminogen acti­
vator, now used very 

I widely in the treatment 
of cardiovascular disease, 
originated in the scientific 
studies carried out by the 
Katholieke Universiteit Leuven 
(Belgium). But it was a US 
pharmaceutical company 
which developed the product 
on an industrial scale and now 
markets it worldwide. This is 
just one example of an unfor­
tunately common European 
paradox: the results of many 
successful European research 
projects are developed else­
where. 

Although there are many 
reasons for this "innovation 
drain", one of them is most 
certainly the continuing divide 
between the academic world 
and industry, a divide which 
acts as an effective obstacle 
to the transfer of knowledge. 
To help remedy the situation, 
for a number of years now the 
Biotechnology programme has 
been busy successfully setting 
up industrial platforms (IPs). 
IPs are liaison structures cen­
tred on various research topics 
which provide the opportunity 
for groups of biotechnology 
companies to discuss and, if 
necessary, cooperate with 
researchers involved in pro­
jects under the Biotechnology* 
programme. 

A first: the YIP 

The first IP was launched 
shortly after the idea was first 

Sacharomyces cerevisae 
(yeast) cells. The ambitious project 

for yeast genome sequencing 
and function analysis was at 

the origin of the first IP. 

envisaged in the framework of 
the Green Industry Biotech­
nology Platform (plant bio­
technology). This was the 
start-up of the ambitious pro­
ject for yeast genome sequen­
cing and function analysis. 
Anxious to speed up the 
process of capitalising on the 
results obtained, in March 
1990 the Commission invited 
the biochemical, pharmaceuti­
cal and agri-foodstuffs indus­
tries to get together with the 
scientists working on the pro­
ject in order to assess its 
potential impact. The meeting 
gave rise to the YIP (Yeast 
Industrial Platform). This 
model IP is concerned with the 
commercial exploitation of the 
most promising results and 
helping to overcome the diffi­
culties which stem from the 
diversity of regulations which 
apply in the various Member 
States. From intellectual prop­

erty to environmental protec­
tion, where the use of certain 
biological materials poses a 
potential threat, a wide range 
of issues are taken up with 
European authorities and solu­
tions proposed. 

"Industrialists have express­
ed great interest in this type 
of association, as proved most 
notably by their increasing 
financial contribution to the 
funding of research projects," 
points out Anne-Marie Prieels, 
a biochemist appointed by the 
industrial partners to manage 
the coordination of a number 
of platforms. "Certain budgets, 
such as the one to maintain 
the collection of yeast strains, 
are partly funded through 
annual subscriptions paid by 
YIP members." 

Access to the results 

There are now eleven (see 
table) of these IPs, all of them 
independent of the Commis­
sion and self-financed. They 

make it possible for industry 
to follow EU-funded research 
closely and can also help 
encourage the direct partici­
pation of industries in the 
Biotechnology programme. Set 
up around specific themes, 
they bring new prospects in 
very diverse fields. Examples 
include the development of 
new drugs and antibiotics, in 
particular in the wake of the 
Bacillus subtilis genome 
sequencing programme (BACIP), 
various developments con­
nected to the project to 
develop in vitro tests in order 
to reduce - or even eliminate 
entirely - the use of labora­
tory animals (IVTIP), and the 
exploitation of the results of 
the study of the lactic bacte­
ria responsible for many fer­
mentations of fundamental 
importance for the agri-food­
stuffs sector (LABIP). 

"The IPs guarantee their 
members access to results, 
prior to publication, and to 
confidential data bases. The 
information is conveyed at 
meetings with the promoters 
of this research. These meet­
ings also allow the parties to 
exchange opinions and inter­
ests," explains Anne-Marie 
Prieels. 

Many IPs have also set up 
coordination units which dis­
tribute among their members 
the results sent in by resear­
chers and, if necessary, pre­
pare a concerted response by 
industries with a view to pos­
sible applications. 
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Encouraging a global approach 

to the health problems linked 

to the ageing population. 

Customised transfers 

Although all the IPs have 

the same "transfer" or bridg­

ing mission, they each define 

their own specific objectives 

and work ing methods. The 

BBP (Biotechnology for Biodi­

versity Platform) for example, 

brings together representa­

t ives f rom the ag r i cu l t u ra l 

production and farm animal 

sectors, managers of zoos and 

botanical gardens, and envi­

ronmental management o f f i ­

cials. The uniting factor being 

that they are all concerned 

wi th safeguarding the diver­

sity of the genetic heritage of 

the living world. This platform 

functions as a forum for dia­

logue between molecular biol­

ogists and the users of their 

discoveries. In response to the 

latter's demands, the resear­

chers have standardised prac­

tices for analysing biodiver­

sity, resu l t ing in a method 

patented and marketed by the 

Qiagen company. 

HAE2000 (Healthy Ageing 

Europe), set up in 1997, is 

even more open. Members of 

this platform promote a global 

approach to the hea l th of 

Europe's increasingly ageing 

population, one which takes 

into account preventive and 

t reatment aspects together 

wi th improvements in l iving 

conditions. This platform not 

only includes the pharmaceu­

t i ca l and a g r i ­ f o o d s t u f f s 

industries and academic insti­

tu t ions, but also telemat ics 

companies seeking to produce 

produc ts to f a c i l i t a t e the 

autonomy of elderly people, 

consumer organisations, and 

other groups. 

Influencing 
European choices 

The i ndus t r i a l p l a t f o rms 

also provide an operat ional 

bridge between the world of 

enterprise and the European 

Commission. The industr ia l 

partners within an IP are bet­

ter able to bring their opinion 

to bear on the Union's present 

and future strategies in the 

field of biotechnologies. This 

Research theme 

Yeast genome sequencing and analysis 

Animal cell technology 

Lactic bacteria 

Plants of industrial interest 

Development of in vitro tests 

Bacillus subtilis genome sequencing 

Farm animals 

Microbiology 

Biotechnology for biodiversity 

Structural biology 

Europe's ageing population and health 

European d imens ion also 

allows them to tackle global 

problems such as regulations 

on the use or market ing of 

certain products. 

Although IPs are experienc­

ing growing success in the 

industr ial wor ld, the role of 

the SMEs remains modest and 

the i r par t i c ipa t ion must be 

encouraged. As biotechnology 

is "one of the most important 

technologies for the fu ture, 

one likely to experience a sus­

t a i n a b l e , e n v i r o n m e n t a l l y 

friendly development "
(1)

, it is 

one of the pr ior i t ies in the 

Improving the quality of life 

and the management of living 

resources component of the 

Contact 

Acronym 

YIP 

ACTIP 

LABIP 

PIP 

IVTIP 

BACI Ρ 

FAIP 

I PM 

BBP 

SBIP 

HAE 

Fifth Framework Programme, 

in particular through the key 

actions Health, food and envi­

ronmental factors, Control of 

viral and other infectious dis­

eases and The "cell factory". 

The plat forms are therefore 

set to continue to develop (a 

new IP is being prepared in 

the field of neuroscience) and 

to assume their role as bridg­

ing mechanisms. ■ 

(1 ) White Paper on growth, 

competitiveness and employment, 

European Commission, 1994 

Stéphane Hogan 

Fax:+32­2­299.18.60 

E­mail : stephane.hogan@dgl2.cec.be 

Date 

founded 

1990 

1900 

1991 

1992 

1993 

1994 

1995 

1995 

1995 

1996 

1997 

Number of 

organisations 

19 

28 

30 

27 

17 

8 

35 

15 

25 

15 

71 
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Seeing is believing 

12 

The concept of Demonstration Projects is a special feature of the three Life Sciences and Technologies 
Programmes (Biotechnology, Agriculture and Fisheries, and Biomedicine and Health Programmes). The intention 
is to provide each of them with its own appropriate mechanism for the exploitation and dissemination of 
new technologies. 

II ypical objectives of the 
cur rent Life Sciences 

I demonstration projects 
include using pilot testing on 
children and adults to prove 
the beneficial value of probi-
otic products to an audience 
of indus t r ia l i s ts , consumer 
organisations, and authorities; 
and the clinical validation of a 
new device for real-time mon­
i t o red , m i n i m a l l y - i n v a s i v e 
brain surgery (see boxes below 
for more examples). 

The need for 
a realistic scale 

In the field of life sciences 
and technologies, many di f f i ­
cu l t ies are encoun te red 
be tween an idea for an 
app l i ca t ion , resul t ing f rom 
research, and t u r n i n g th is 
idea i n t o a new p roduc t , 
process, methodology, or c l in­
ical practice. Before adopting 
such ideas, decision-makers 
at all levels (policy makers, 
regulatory authorities, indus­
tr ial ists, venture capital ists, 
medica l c o m m u n i t y , etc.) 
o f t en need to observe i ts 
technological and economic 
advantages on a rea l i s t i c 
scale. This process entails a 
f u n d i n g gap be tween the 
development of the concept 
and the proof of its feasibility 
by a working prototype. 

Demonstration projects, i.e. 
pilot projects, networking pro­
ducers and users of the tech­
nology (i.e. industry, resear­
chers, control agencies, cl ini­

cians, retai lers, author i t ies, 
etc.), aim at bridging this gap. 
They are able to e l i c i t the 
a t ten t ion of all po tent ia l l y 
interested parties and to faci l­
itate, through this validation 
phase, the t rans fe r of the 
novel techno logy f rom the 
laboratory to the market or 
clinical practice. 

Removing uncertainties 

This type of project is par­
ticularly appropriate when the 
uncertainties and risks associ­
ated w i th innovat ion might 
d iscourage po ten t ia l users 
from adopting a newly devel­
oped technology. Such uncer­

t a i n t i es m igh t appear, fo r 
example, when new technolo­
gies have to replace w e l l -
proven ex is t i ng prac t ices , 
when there is a need to show 
compliance w i t h regulatory 
requ i rements and marke t 
standards, or when the nega­
tive public perception of tech­
nologies such as genetic engi­
neering seems to be a deter­
rent f o r i ts app l i ca t i on by 
users. 

In contrast to t rad i t iona l 
research projects, the Demons­
t ra t ion Projects aim to use 
ava i lab le pre-competitive 
knowledge '3| representing a 
high degree of novelty, 
thereby transforming research 

results into a proven technol­
ogy. In fact, the objective is to 
show the technical viability of 
a new technology on a scale 
of opera t ions represent ing 
reality, together with its pos­
sible economic advantages 
under realistic conditions. 

Demonstration Projects are 
funded on a shared cost basis. 
In general the financial con­
t r ibut ion f rom the Commis­
sion is below ECU 2 mi l l ion 
and the individual contr ibu­
t ion to each of the project 
part ic ipants reflects a good 
balance amongst their respec­
tive tasks and responsibilities 
within the project. 

Controlling Melon Ripening 
by Genetic Engineering 

This project networks industrial and academic 
partners in order to demonstrate the technical 
safety and economic feasibility of the use of 
genetically engineered 
melons (Cantaloupe 
charentais). By replac­
ing a key enzyme (ACC 
oxidase) in the ripen­
ing process with a cor­
responding anti-sense 
gene product, the for­
mation of the melon 
ripening hormone, is 
reduced by 98%, lead­
ing to s igni f icant ly 

delayed post-harvest deterioration and greatly 
improved shelf-life, while maintaining the char­
acteristics of healthy and high-quality vegeta­

bles. The physiological, biochemical and molecu­
lar properties of these transgenic melons are 
being studied in terms of sensory quality, agro­

nomic performance 
and economic benefits. 
Technical and Eco­
nomic Feasibility of 
Controlling Melon 
Ripening by Genetic 
Engineering - FAIR 
demonstration project 
n°CT-961l38. 

Ripening delay obtained for a transgenic melon 
(right) compared with a "normal" one. 

Contact Dr D. Lor, 
Tezier S.A., France, 
Fax: + 33 4 75 57 34 94 
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Further reading: Examples of demonstration projects 

in the life sciences programmes ­

I Vol.1 (Fourth Framework Programme) ­ Office for Official Publications of 

the European Commission 1997, EUR 16981, ISBN 92­827­9528­4 

There are currently about 45 

projects, e i ther ongoing or 

being negotiated. During the 

years 1996 and 1997 the 

awareness and interest from 

the scientific community and 

industry for demons t ra t ion 

pro jects have d ramat i ca l l y 

increased. This can be i l lus­

trated by the fact that 75 pro­

ject proposals were received in 

response to the fourth call of 

the B io techno logy Pro­

gramme, compared wi th four 

proposals for the f i rs t ca l l , 

nine for the second, and a 

total of 37 proposals for the 

third. 

During 1998, the number of 

pro jec ts suppor ted cou ld 

reach a total of 80, and this 

kind of Community support is 

expected to play a major role 

in the key actions of the Fifth 

Framework Programme. ■ 

Paraplegic patients can walk 

with neuro­prostheses 

The main objective of this BIOMED demonstra­

tion project is to show the possibility of 

restoring locomotion in paraplegic patients by 

implanting a neuro­prosthesis (a computer­

aided neuro­st imulat ing system) in six 

selected patients in six different European 

countries. A patient­evaluation period of nine 

months is planned. This project will combine 

the results of years of progress in electronics, 

biomaterials and computer science to demon­

strate the functional usefulness of this tech­

nology for the improvement of the quality of 

life of paraplegic patients, and to bring it into 

the clinical practice. 

Stand up and Walk ­ Biomed demonstration 

project n° BMH4­CT96­1501 

Contact Prof. P. Rabischong, 

Université de Montpellier, France; 

Fax:+33 4 67 66 17 57 

A computer­aided neuro­stimulating system 

helps the paraplegic patient to restore 

their locomotive ability. 

13 

(1) They should not include any 

basic or fundamental research 

activities: all of the necessary 

knowledge must be available for the 

proposers to implement the demon­

stration. Conversely, the projects 

cannot include marketing activities 

(i.e. technologies/products already 

on the market for the same applica­

tion cannot be demonstrated). 

Contact Alfredo Aguilar ­ DG XII 

Fax:+32­2­299.1860 

E­mail: alfredo.aguilar­

romanillos® dg12.cec.be 

Internet : http://europa.eu. 

¡nt/comm/dg12/life1.html 

Producing safer and 

cheaper biopharmaceuticals 

One important process for producing biophar­

maceutical proteins consists of cultivating 

mammalian cells in a nutrient medium. The 

widely used conventional media, however, 

contain proteins that affect the purity of the 

targeted proteins produced in this way, 

increasing the cost of downstream processing. 

The objective of this project is to demonstrate 

the potential of using protein­free media for 

the cost­effective and safer production of bio­

pharmaceuticals, like anti­HIV­1 human mon­

oclonal antibodies, which will be used in clini­

cal trials world­wide. 

Beneficial application of a protein­free medium 

in industrial processes with mammalian cell 

cultures producing biopharmaceuticals ­

Biotech demonstration project n° CT97­2140 

Contact | Dr Roland Wagner, 

Technische Universität Braunschweig, 

Germany, 

Fax:+ 49 531 6181 111 
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Tailoring new drugs to suit the indiv 

14 

A large pan-European research effort is helping to explain why drugs work well in some people but in others 
have serious side effects. In many cases the problem is not the drug itself, but the different ways in which 
individuals process it. Finding out about the variations in the enzyme systems responsible has had an 
enormous impact on drug design. 

Π he pub l ic becomes 
understandably alarmed 

I when the press reports 
that an apparently safe drug is 
being w i t h d r a w n because 
unexpected and serious side 
effects have appeared after 
years of use. The natural reac­
t ion is to label the drug as 
dangerous and look for some­
one to blame: "Was the drug 
ever really safe?", "Were the 
side-effects known about but 
hushed up?", "Why were so 
many people allowed to take 
it?" 

A twelve-year research pro­
ject involving many European 
countries is helping to explain 
these tragedies and is showing 
how to avoid t h e m in the 
fu ture. COST Act ion B1 was 
started in 1986 fo l lowing a 
proposal by Pierre Bechtel, a 
leading French clinical phar­
maco log is t . A t the t ime , 
reports were emerging from 
research groups in several 
parts of the world that, just as 
eye colour varies from person 
to person, so do the enzymes 
responsib le fo r processing 
drugs. Bechtel, together with 
many other European biomed­
ical scientists judged that it 
was t ime to f ind ou t more 
about this variation so that it 
could be taken into account 
when developing new drugs. 

Variations on a theme 

European cooperation was 
necessary given the complex-
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Today drugs are being designed from the outset to avoid those human 
enzyme systems known to be variable. 

ity of the problem. One par­
ticularly important family of 
drug-metabol is ing enzymes, 
the P450s was studied inten­
sively. Over three dozen di f­
ferent P450S occur in humans. 
About half of these control 
reactions tha t involve sub­
stances normally found in the 
body - most of these have 
remained the same over the 
course of human evolut ion 
and we all have virtually iden­
tical enzymes. The other half, 
thought to have evolved to 
process substances that we no 
longer encounter, are the ones 
that deal with many modern 
drugs. Over time, with no par­
t i c u l a r f u n c t i o n , these 
enzymes have d r i f t ed in 
gene t i c te rms, and have 
changed as mutat ions have 
crept into the DNA that codes 
for them. Up to 10% of the 
population now have slightly 

unusual versions of some of 
these enzymes. As a result, 
when they are given a drug 
that is perfectly safe for the 
rest of the population, these 
pa t ien ts can suf fer severe 
prob lems because of the 
a l tered way in wh ich they 
process it. 

The early years 

In its f i rs t four years the 
many research groups working 
w i t h i n COST Ac t ion B1 
achieved a great deal. Consid­
erable progress was made in 
characterising the variation in 
the different enzyme systems 
and regular meetings ensured 
a p roduc t i ve exchange of 
results, problems, ideas and 
expert ise. Many invaluable 
techniques for studying the 
variations in drug metabolism 
tha t exist in humans were 

developed, refined and stan­
dardised and the implications 
of this variation were estab­
l ished. 'S tandard is ing the 
techniques used for classifying 
the different human variants 
and for studying the enzymes 
involved was a major achieve­
ment . We needed to har­
monise our ef for ts and our 
methods to avoid duplication 
of work and to ensure com­
plementary results,' said Alan 
Boobis, UK representative on 
the COST B1 Managemen t 
Committee. 

Moving on 

Results were so good that 
the Action was renewed for a 
second round in 1991 and 
then fo ra third in 1995. Stud­
ies throughout the 15 partici­
pating countries expanded on 
the basic research, to include 
mathematical approaches to 
identify variability in the han­
dling of drugs in human popu­
lations across Europe. Differ­
ent groups specialised in a 
range of para l le l p ro jec ts . 
Some looked into what hap­
pens when drugs interact with 
other drugs, wi th substances 
in cigarette smoke, with alco­
hol, and with chemicals found 
in common foods. Others 
studied how drugs behave dif­
ferently in people who already 
suf fer f rom i l l hea l th as a 
result of, for example, kidney 
f a i l u re or hear t disease. 
Another group invest igated 



dual 

COST M e d i c a l R e s e a r c h 

why the effects of drugs vary 

amongst individuals. 

The project has had a sig­

nificant impact on pharmacol­

ogy and drug development. 

Twenty years ago, before 

human use a new drug was 

tested as far as possible in 

animals, but compl icat ions 

were often detected only after 

i t s tar ted to be used in 

pa t ien ts . Today drugs are 

being designed from the out­

set to avoid those human 

enzyme systems known to be 

variable. New drugs are tested 

in vitro and also with complex 

computer models to t ry to 

ensure tha t no unexpected 

side effects occur, even in the 

small percentage of people 

who have unusual enzyme 

systems. The po ten t i a l fo r 

drug­drug interactions can be 

designed out of new products. 

Much more informat ion can 

be made available to doctors 

about possible inter­pat ient 

variability and likely interac­

tions with, for example, alco­

hol or coffee 

It is already possible to pre­

dict sub­groups of the popu­

lation likely to suffer problems 

with a particular drug because 

of other health problems. In 

the near fu ture, individuals 

may also be tested routinely 

for the unusual forms of drug 

metabolising enzymes: DNA 

taken from a small sample of 

cells (from the blood or from 

those lining the cheek) could 

be analysed and compared 

against the increasing bank of 

data that COST Action B1 and 

others have generated. Com­

puter models should be able 

to show exactly what would 

happen if a particular person 

were to take a new drug and 

this should cut down the inci­

dences of s ide­ef fects and 

rare adverse reactions, saving 

many lives. 

Role reversal 

In addition to making scien­

tif ic progress, COST Action B1 

has also led to a much closer 

collaboration between scien­

t ists f rom the part ic ipat ing 

countries. Alan Boobis com­

ments , 'Because so many 

countries have been involved, 

th is project has had a very 

s i g n i f i c a n t impact on the 

pharmaceu t i ca l indus t ry 

throughout Europe. Our f ind­

ings are now in f l uenc ing 

almost all major drug devel­

opment companies and our 

approach is highly respected 

by research teams based not 

only in Europe but throughout 

the world. Before COST Action 

B1, the USA was undoubtedly 

leading the way in most areas 

in the study of drug metabo­

lism. Now, Europe is calling 

the shots in many of the key 

areas.' ■ 

Getting to the bottom 

of drug­drug interactions 

For years doctors have known that some drugs interact with each 

other and COST Action B1 has been very active in studies into why 

this sometimes happens. One intersting example is terfenadine, an 

anti­histamine marketed widely as an anti­hayfever preparation. 

Certain drugs, such as some anti­fungal agents and the antibiotic 

erythromycin, interact dangerously with terfenadine ­ patients who 

have taken terfenadine in combination with one of these otherwise 

harmless drugs have suffered life­threatening and occasionally 

fatal heart problems. 

The anti­hay­fever effects of terfenadine are due to the formation 

of a metabolite in the liver as the drug is being taken up from the 

intestinal system. The enzyme responsible is CYP3A4. Terfenadine 

itself can change the way cells in the body move potassium about, 

but normally there is very little terfenadine present after its con­

version to its anti­hay­fever metabolite. It turns out that drugs 

such as some anti­fungals and erythromycin react with CYP3A4, 

rendering it temporarily disabled. With no enzyme to break the ter­

fenadine down, its levels rise in the body, causing havoc in heart 

muscle where the cells are notoriously sensitive to disturbances in 

potassium levels. 

Thanks to the COST Action B1, 

a very rare but extremely 

dangerous interaction of 

Terfenadine, a very common 

anti­hay fever preparation, with 

some other drugs can now 

be avoided. 

Contacts Prof. Alan Boobis, 

Imperial College School 

of Medicine 

Fax:+44 181 383 2066 

E­mail: 

aboobis@rpms.ac.uk 

Klaus Pithan, DG XII 

Tel.: 295 76 69 

E­mail: klaus.pithan® 

dg12.cec.be 
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F o o d a n d h e a l t h 

A better diet for a better life 
Europeans are increasingly demanding that the food they eat be perfectly safe, better from a dietary and 
nutritional point of view, and suited to modern life styles. The European Union already supports many 
scientific research projects corresponding to these expectations and will continue to do so under the Fifth 
Framework Programme. We put the spotlight on a research policy which is today uniting food and health. 

Π Ί 1 ealthy food is now clearly a prior-
I ity concern for the European pop-

H_ l_ l ulat ion as a whole. It is also an 
area in which the interests of producers 
and consumers - often presented as con­
flicting - are in fact complementary," 
explains Bruno Hansen, Director of life 
sciences and technologies at the Com­
mission. 

The EU agri-foodstuffs industry is 
Europe's leading manufacturing industry 
with an annual turnover of more than 
ECU 500 billion, employing more than 2.5 
million people, and offering a range of 
products unequalled anywhere in the 
world. Yet it invests proportionally less in 
research than any other sector. This is 
why Bruno Hansen believes that "The 
helping hand of European programmes in 
the agri-foodstuffs sector is particularly 
justified, as it facilitates the effective 
networking of European expertise." 

Food, health and 
the environment 

Over the past decade or so, these Euro-
pean programmes have increasingly 
focused on the specific effects of food on 
health. Following an initial series of 33 
research projects launched in the food 
sector under the FLAIR11' programme, 
between 1991 and 1994, 72 new projects 
received financing of ECU 59 million 
(15% of the total budget) under the 
AIR(2) programme. The FAIR131 programme 
(1994-1998) is currently funding more 
than 100 projects in generic science and 
advanced technologies for nutritious 
foods and has a budget of over ECU 100 
million for four specific themes: con­

sumer nutrition and well-being, new and 
optimized food materials and nutritious 
food products, advanced and optimized 
technologies and processes, and generic 
food science. 

The study of the links between food 
and health will be reinforced under the 

"Healthy food is now clearly a priority 
concern of Europeans" 

Fifth Framework Programme (1998-2002 
- see box p. 21). This new approach will 
make it easier to bring together a range 
of specialists within muItidisciplinary 
projects and to develop new synergies in 
operational research and industrial appli­
cations. 

The approach is also a response to the 
public's increasing interest in the close 
and complex links between food and 
health. European consumers are con­
cerned at the possible effects of what 
they see as scientific and technological 
"interference" and the mad cow affair is 

an alarm signal which will long leave a 
mark on a public alerted to the dangers 
of uncontrolled excesses. 

Complementary interests 

A major research effort is still required 
to supplement our biochemical and med­
ical knowledge of the subtle relationships 
between man and his food. The need to 
give such research a European dimension, 
in order to encourage cooperation 
between Europe's scientists and industri­
alists and to stimulate the sharing of 
knowledge, is largely due to the increas­
ing unification of the European market. 
"The food shelves are full of a vast range 
of products originating not only from all 
over Europe but all over the world," 
stresses Bruno Hansen. "Consumers, 
together with the industrialists and pub­
lic authorities regulating the sector, have 
complementary interests in ensuring the 
European transparency of the scientific 
bases on which we rely." ■ 

(1) Food Linked Agro-Industrial Reseach (FLAIR), 

1989-1993 

(2) Agriculture and Agro-industry, including 

Fisheries (1990-1994) (AIR) 

(3) Agriculture and fisheries (including agro-

industry, food technologies, forestry, aquaculture 

and rural development) (1994-1998) (FAIR) 

Contact | FAIR Secretariat - DG XII E-2 

Fax : +32-2-296.43.22 

E-mail : Iife-fair@dg12.cec.be 
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F o o d a n d h e a l t h 

Hightech and edible 
Advanced technologies involving the use of high pressure or electric fields could provide the agri­foodstuffs 

industry with new preservation and processing methods. A number of European research projects are already 

aimed at making better use of the potential of these innovative technologies. 

Hompared to the results of the con­

stant research carried out in the 

field of pasteurisation since it was 

first invented about 150 years ago, the 

results obtained in ten years of research 

on subjecting food to high pressures are 

considerable," points out Professor Diet­

rich Knorr (Berlin University), who has 

participated in several European projects 

in this field. This recently developed tech­

nique ­ to which scientists have given the 

name pascalisation ­ boasts a double 

advantage: firstly for food preservation, 

as high pressure (HP) of between 500 and 

10,000 bars
 m

 makes it possible to inacti­

vate micro­organisms and enzymes, thus 

producing similar effects to pasteurisa­

tion and, secondly, in the area of nutr i ­

t ion, as it acts on the properties of the 

food and could therefore increase the 

quality of the treated products. 

A promising technology 

This type of t rea tment offers major 

benefits to the agri­food stuffs industry 

as it is effective at room temperature, is 

independent of the size and shape of the 

food treated, and does not impair char­

acteristics such as taste, colour, or v i ta­

min content. HP is therefore an extre­

mely interesting alternative to the pre­

serving of food using chemical, heat, or 

even radiation techniques. "Several spe­

cific uses exist in France, Japan and the 

United States, but much remains to be 

done. In particular, the physical mecha­

nisms involved in deact ivat ing micro­

organisms must be the subject of further 

scientific investigation," explains Dietrich 

Knorr. 

The industrial equipment must also be 

adapted to the needs of the food sector 

as over the last 40 years HP technology 

has developed in very d i f ferent f ields, 

such as the ceramics or synthetic quartz 

industries. "For agri­foodstuffs applica­

t ions the processes used must comply 

with very specific requirements, in partic­

ular in terms of hygiene and risk of cont­

aminat ion. To be prof i table they must 

also allow continuous production, which 

is not possible with present HP technol­

ogy. Applied research is therefore st i l l 

necessary." 

Functional foods 

In addition to deactivating certain sub­

stances (such as the enzymes responsible 

for oxidation and the loss of freshness in 

fruit and vegetable), pascalisation is also 

potential ly interesting for the develop­

ment of funct ional foods. For example, 

the processing of certain categories of 

polysaccharides using HP techniques 

makes i t possible to obtain gelatinous 

systems with a texture close to fats." The 

polysaccharide chains generated by high 

pressure have totally different properties 

from those resulting from heat treatment. 

HP, combined with traditional processing 

techniques of t ime and temperature, is 

going to open up a whole new field in 

which we wi l l be able to develop food 

structures which are much more complex 

and sophisticated." ■ 

(1) 1,000 bars is equal to one thousand times 

the atmospheric pressure or the pressure found 

at a depth of 10,000 metres under the sea. 

Contacts Prof. Dietrich Knorr, Project coor­

dinator of FAIR­CT96­3044 

Berlin University of Technology 

Fax : +49­30­832.7663 

Dr Liam Breslin, DG XII 

Fax : +32­2­296.43.22 

E­mail : liam.breslin® dg12.cec.be 

Electric fields : 

HELP technologies 

Studies are also being carried out into the 

effects of electric field variations (HELP ­

High Electric Field Pulses ­ technologies) on 

foods. Under a European research project 

(FAIR 3044), a team of researchers from six 

countries of the European Union is trying 

to assess the potential of this technology 

for the protection, safety and quality of 

products. "As in the case of HP treatment, 

the prospects are very encouraging in 

terms of the deactivation of micro­organ­

isms and the modification of food prod­

ucts," believes Dietrich Knorr. "These HELP 

technologies should quite soon find an 

application, in particular in preserving liq­

uid products. They offer the double advan­

tage of being very energy efficient and 

allowing continuous production." 
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The food of the future 
is functional 

Science used to focus on the harmful effects of certain unhealthy foods. Today it is turning its attention ­

particularly in Europe ­ to the positive potential of certain foods. Known as functional" due to the health 

benefits they provide, they could represent a worldwide market of ECU 25 billion by the year 2000. 

Β 
ould some foods be more func­

t ional than others? And anyway, 

what exactly is a functional food? 

"Even if the term is not ideal, as by defin­

i t ion any food or food component has 

f u n c t i o n a l p roper t ies for the body, 

researchers have agreed on this terminol­

ogy," explains Marcel Roberfroid, lecturer 

at the School of Pharmacy at the Univer­

sité Catholique de Louvain (UCL­Belgium) 

and scientific coordinator of the FUFOSEl 

(Functional Food Science in Europe) con­

certed action. "A functional food contains 

an ingredient, a micro­nut r iment or a 

natural chemical product for which we 

have scientific results either showing sig­

nificant and beneficial interactions with 

the bodily functions or a reduced risk of 

developing certain diseases." 

Is in ulin afunctional 
ingredient? 

Whi le there is an unden iab le l ink 

between certain food components and 

certain bodily functions, our knowledge 

of the exact cond i t ions under which 

these links are established remains l im­

ited. Hence the need for further scientific 

research and the studies carr ied ou t 

under the AIR programme. 

One subject of study is the food ingre­

dient inulin. Rich in food fibres, inulin is 

present in a number of plants and is par­

ticularly abundant in chicory. It is distinc­

tive for its physical properties and a tex­

ture which allow it to be used industrially 

as a substitute for fats in many hyper­

calor i f ic products such as margarine, 

cheese and yoghurt. Inulin is also a non­

digestible oligosaccharide (NDO), the ben­

VJCT , . * V ' 

¿# 

Chicory, which is 

particularly rich in 

inulin, is an ingredient 

full of promise for 

the food industry. 

eficial effects of which have been high­

lighted by some scientists in the past. 

Researchers working on the ENDO (AIR 

1095) project confirmed the nutrit ional 

virtues of inulin. "These studies yielded 

very encouraging results," confirms Mar­

cel Roberfroid. "The stimulating effect of 

fructo­ol igosaccharides on Bifodobac­

terium, which improve the properties of 

the intestinal flora, are today an estab­

lished fact. Moreover, the experiments 

carried out on animals during this project 

also showed that NDOs make it possible 

to increase the absorption of important 

minerals such as calcium and magnesium 

significantly and to reduce triglycerides 

in the blood. " If this action were con­

firmed in humans ­ the goal of current 

applied research ­ it could open up new 

prospects of reducing the risk of com­

plaints such as osteoporosis and obesity. 

Encouraging studies to date and fur­

ther research initiated ... yet the scientists 

remain cautious. They know that NDOs 

and func t iona l foods of fer promising 

prospects for development. But they also 

know that in the field of food ­ and thus 

of hea l th ­ new products canno t be 

launched on the basis of unver i f i ed 

hypotheses. "We must not repeat the dis­

astrous experience of a decade ago with 

light products, whose development was 

primarily influenced by marketing. Every­

th ing became l ight overnight, w i thout 

any reference to scient i f ic knowledge, 

and the concept was total ly distorted," 

continues Marcel Roberfroid. 

FUFÓSE, or scientific 
prudence 

It was largely to avoid a repeat perfor­

mance of th is kind t h a t the FUFÓSE 

(Functional Food Science in Europe) con­

certed action was launched by the Inter­

nat ional Life Sciences Inst i tu te ( I LS I — 

Europe) in November 1995, under the 

FAIR programme. The aim is to assess the 

current state of knowledge and to high­

l ight the gaps which fur ther research 

must f i l l . Ten working parties, bringing 

toge the r 54 researchers f rom 10 EU 

countries, are covering the six high­prior­

ity areas of human physiology: the gas­

t ro­ in test ina l system; defence against 

reactive forms of oxygen; the cardio­vas­

cular system; the metabolism of sub­

strates and metabolic diseases; develop­

ment, growth and di f ferent iat ion; psy­

chological functions and behaviour. 
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