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. General condition of biotechnology

in Europe

Europe's biotech industry, after years of consoli-
dation and relatively stagnant results, is decisive-
ly back on track. The industry’s performance in
2005 was much better on several fronts com-
pared to performance in 2004.

The overall industry achieved a growth rate
of 7%, bringing the sector’s revenues to a new
high of EUR 11.7 billion.'

R&D expenses increased by 22% for publicly
traded companies and by 15% for the indus-
fry as a whole.”

The number of biotech companies in Europe
decreased by about 3%, but this was mainly be-
cause of a significant increase in c]cquisiﬁons.3

Total employment in Europe’s biotech sector
increased by 3%.*

There was a significant increase in the num-
ber of IPOs.

There was a 38% increase in the number
of products that were brought to market.’

The United States is sfill the world leader in the
biotech sector. One of the main reasons that Euro-
pean firms are less competitive in the internation-
al market is insufficient financing of the Europe-
an biotechnology sector.

2. Comparison of biotechnological

industry potential in the US and the EU
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the development of the knowledge economy
and society in Europe.

According to the Commission proposal the
maximum overall amount for Community finan-
cial participation in the EC Seventh Framework
Programme should be EUR 72,726 million for
the period 2007-2013. The proposed Seventh
Framework Programme will be organised in
four programmes corresponding to four basic
components of European research:

1. Cooperation

2. ldeas
3. People
4. Capacities.

FP7 presents strong elements of continuity
with its predecessor, mainly as regards the
themes which are covered in the Coopera-
tion programme. The themes identified for this
programme correspond to major fields in the
progress of knowledge and technology,
where research must be supported and
strengthened to address European social,
economic, environmental and industrial chal-
lenges.

Among nine high-profile themes proposed for
EU action in the Cooperation programme is
the sub-programme Food, agriculture and bio-
technology. EUR 44,432 million is to be dis-
tributed for the activities included in the Co-
operation programme.

Public company data

us Europe Global
Revenues (USD million) 47,790 9,781 63,156
R&D expenses (USD million) 15,979 3,272 20,415
Net profit (loss) (USD million) (2,128) (1,943) (4,388)
Number of companies
Public companies 329 122 671
Private companies 1,086 1,491 3,532

Source: Compiled on the basis of data from Ernst & Young (Beyond Borders: The Global Biotechnology Report 2006)

The biotech industry’s performance in 2005
was strong around the world but the United
States still led the way.

. Future of the European biotech industry

The Framework Programme (FP) is the Euro-
pean Union’s main instrument for funding re-
search and development. The current FP is FP6,
which runs until the end of 2006.

The Seventh Framework Programme (FP7)
will be fully operational as of 1 January
2007 and will expire in 2013. It is designed
to build on the achievements of its predeces-
sor towards the creation of the European Re-
search Area, and carry it further towards

" Ernst & Young, Back on Track: The European Perspective.
? ibid.
* ibid.
* ibid.
® ibid.

4. The 6" Framework Programme of the

EU - Poland and EU Member States

5.

Biotechnology sciences in Poland

There are three segments of biotechnology in Po-
land (according to OECD and EU classification):

green biotechnology - biotechnology con-
nected with agriculture (including for exam-
ple agrifood and crop biotechnology);

red biotechnology (medical biotechnology) -
biotechnology used in healthcare and health
protection;

white biotechnology - industrial biotechnolo-
gy that uses biological systems in industrial out-
put and environmental protection (environmen-
tal biotechnology).

Polish biotechnology is at an early stage of devel-
opment with the leading role played by the medical
and pharmaceutical sectors. A strong tradition in
science provides an opportunity for creation of
a fully developed modern biotechnology industry
in Poland. The most favourable factors for the devel-
opment of the biotech sector in Poland are:

Application of biotechnology techniques in en-
vironmental engineering, production of drugs
and vaccines, and gene therapy is supported
by the public.

Biotechnology-related legislation complies
with European Union regulations.

The knowledge and expertise of Polish scien-
tists meet Western standards. Poland has
a long-standing tradition of excellence in clas-
sical synthetic and mechanistic chemistry, the-
orefical physics, mathematics and informatics.
Transfer of biotech know-how is facilitated by
the participation of Polish researchers
in numerous international initiatives.

The number of students graduating with bio-
technology degrees is rapidly increasing.

Development of all segments of biotechno-logy in
Poland requires investment in infrastructure. This
is essential for the emergence of new technologies
and new products. There is great scientific poten-
tial in Poland as far as biotechnology is con-
cerned, and it needs to be further expanded for
more dynamic growth in the Polish economy.
There are plenty of excellentideas and advanced
research projects being conducted, which provide
excellent opportunities for innovative businesses,
but according to research institutions and enter-
prises alike, inadequate financing is hampering
the development of biotechnology.

THE 6™ FRAMEWORK PROGRAMME OF THE EU - PARTICIPATION OF SELECTED COUNTRIES
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6. Prominent Polish scientists specializing

in biotech

The most prominent Polish scientists specializing
in biotechnology are members of the Committee
of Biotechnology at the Polish Academy of Sci-
ences (PAN). They are:

Prof. Andrzej ANIOV, specialization: agrotech-
nics, physiology, genetics and plant breeding
- Plant Breeding and Acclimatization Institute,
Radzikéw

Prof. Wtodzimierz BEDNARSKI, specializa-
tion: food biotechnology - Academy of Tech-
nology and Agriculture, Olsztyn

Prof. Stanistaw BIELECKI, specialization: tech-
nical biochemistry, biotechnology, enzymolo-
gy - £6dz University of Technology

Dr. Piotr BOROWICZ, specialization: chemis-
try and technology of antibiotics - Institute
of Biotechnology and Antibiotics, Warsaw
Prof. J6zefa CHRZANOWSKA, specialization:
food biotechnology and dairy technology -
Agricultural University, Wroctaw

Dr. Jerzy CZUBA, specialization: biotechnol-
ogy, technical microbiology - Institute of Ag-
ricultural and Food Biotechnology, Warsaw
Dr. Jarostaw DASTYCH, specialization: molec-
ular immunology - International Institute
of Molecular and Cell Biology, Warsaw
Prof. Jerzy DEUGONISKI, specialization: bio-
technology, applied microbiology - t6dz Uni-
versity

Prof. Adam DUBIN, specialization: protein
chemistry, biochemistry, enzymology - Jagiel-
lonian University, Cracow

Prof. Magdalena FIKUS, specialization: bio-
chemistry, cell biophysics, genetic engineer-
ing - PAN Institute of Biochemistry and Bio-
physics, Warsaw

Prof. Wtodzimierz GRAJEK, specialization:
biotechnology, technical microbiology - Ag-
ricultural University, Poznan

Prof. Jacek HENNIG, specialization: biochem-
istry, molecular biology - PAN Institute of Bio-
chemistry and Biophysics, Warsaw

Prof. Zbigniew JEDLINISKI, specialization: or-
ganic and macromolecular chemistry - PAN
Centre for Polymer Chemistry, Zabrze

Prof. Pawet KAFARSKI, specialization: bioor-
ganic chemistry, organic chemistry - Wroctaw
University of Technology

Prof. Henryk KOSTYRA, specialization: tech-
nology, food chemistry and biochemistry -
PAN Institute of Animal Reproduction and
Food Research, Olsztyn

Prof. J6zef KUR, specialization: molecular bio-
logy - Gdansk University of Technology
Prof. Stanistaw LEDAKOWICZ, specialization:
waste disposal, engineering of chemical reac-
tors and bioreactors, lithosphere protection,
organic technology of raw materials and ma-
terials - todz University of Technology

Prof. Jerzy J. LIPA, specialization: biological
destruction of agrophages, entymology, inte-
grated plant protection, plant quarantine, pro-
tozoology - Institute of Plant Protection,
Poznan

Prof. Jan LUBINSKI, specialization: clinical ge-
netics, pathomorphology - Pomeranian Med-
ical University, Szczecin
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Prof. Sylwia tABUZEK, specialization: bio-
chemistry, biochemistry of microorganisms,
and environmental biotechnology - Silesian
University, Katowice

Prof. Stefan MALEPSZY, plant genetics and
biotechnology - Warsaw Agricultural Univer-
sity (SGGW), Warsaw

Prof. Korneliusz MIKSCH, specialization: en-
vironmental biotechnology, technology of wa-
ter, sewage and waste - Silesian University
of Technology, Gliwice

Prof. Jerzy Stanistaw NOWAK, specialization:
human genetics, immunology - PAN Institute
of Human Genetics, Poznan

Prof. Andrzej OKRUSZEK, specialization: bio-
organic chemistry - PAN Centre for Molecu-
lar and Macromolecular Studies, tédz

Prof. Wiodzimierz OSTROWSKI, specializa-
tion: biochemistry, protein chemistry, enzymol-
ogy - Medical College of Jagiellonian Uni-
versity, Cracow

Prof. Andrzej PLUCIENNICZAK, specializa-
tion: biochemistry, molecular biology - Med-
ical University, t6dz

Prof. Ryszard POHORECKI, specialization:
chemical engineering and bioprocess engi-
neering, engineering of chemical reactors -
Warsaw University of Technology

Prof. Antoni POLANOWSKI, specialization:
biochemistry, biotechnology - Wroctaw Uni-
versity

Prof. Andrzej RABCZENKO, specialization:
biophysics - PAN Institute of Biochemistry and
Biophysics, Warsaw

Prof. Jan J. RYBCZYNSKI, specialization: plant
biotechnology, botany - Botanical Garden,
PAN Centre for Biological Diversity Conser-
vation, Warsaw

Prof. Anna SKORUPSKA, specialization: ge-
netics of bacteria - Maria Curie-Sktodowska
University, Lublin

Prof. Zdzistaw SMORAG, specialization: animal
physiology and biotechnology, animal reproduc-
tion - Institute of Zootechnology, Cracow

Prof. Wojciech J. STEC, specialization: bioor-
ganic chemistry - PAN Centre for Molecular
and Macromolecular Studies, tédz

Prof. Ewa SYMONIDES, specialization: plant
ecology - Ministry of the Environment, Warsaw
Prof. Krzysztof W. SZEWCZYK, specialization:
bioprocess engineering, engineering of reac-
tors - Warsaw University of Technology

Dr. Krystian SZUDYGA, specialization: mar-
ket gardening - Institute of Market Garden-
ing, Skierniewice

Prof. Marian TRUSZCZYNSKI, specialization:
infectious illnesses of animals, veterinary mi-
crobiology - National Veterinary Institute,
Putawy

Prof. Tomasz TWARDOWSKI, specialization:
molecular biology, biotechnology - PAN In-
stitute of Bioorganic Chemistry, Poznan

Prof. Stanistaw UtASZEWSKI, specialization:
genetics, microbiology, yeast genetics -
Wroctaw University

Prof. Halina WEDRYCHOWICZ, specializa-
tion: molecular biology, immunology, pa-
rasitology - PAN Institute of Parasitology,
Warsaw

Prof. Kazimierz WIERZCHOWSKI, specializa-
tion: molecular biophysics, molecular biology
- PAN Institute of Biochemistry and Biophys-
ics, Warsaw

Prof. Andrzej ZABZA, specialization: bioor-
ganic chemistry, chemistry of natural products
- Wroctaw University of Technology

Prof. Janusz ZIMNY, specialization: plant bio-
technology - Plant Breeding and Acclimati-
zation Institute, Radzikéw

Prof. Lech ZWIERZCHOWSKI, specialization:
biochemistry, molecular biology - PAN
Institute of Genetics and Animal Breeding,
Jastrzebiec

Prof. Maciej ZYLICZ, specialization: bio-
chemistry, molecular biology - PAN Internatio-
nal Institute of Molecular and Cell Biology,
Warsaw

7. Education and biotech staff in Poland

Well-educated young people are the engine
of Polish biotechnology. There is a high level
of education in the natural and engineering
sciences in Poland. About 30 universities and
institutes across the country offer graduate-lev-
el programmes (including Ph.D.) in biotechno-
logy.®

Among them there are:

3 medical academies,

5 technical universities,

14 universities,

7 agricultural academies,

1 pedagogical academy.

The total number of biotech students exceeds
5,000 and is expected to keep rising dramat-
ically in the future, by approximately 15%
yearly.

The great potential for dynamic development
of Polish biotechnology results from the num-
ber of people involved in biotechnology and
biomedical research. In 2004 56,775 peo-
ple were employed in R&D institutes of the
Polish Academy of Sciences, other research
centres, and R&D units at Polish universities that

conduct research in disciplines associated with
biotechnology, such as the natural sciences,
medical science and agriculture science.
Much more than 3,000 scientists are involved
in biotechnology and biomedical research
in Poland. Their research results constitute
a large, still-untapped potential with many im-
portant solutions waiting for entrepreneurs to
commercialize.

. Organization of research in the field
of biotechnology

A three-module organizational structure of science

exists in Poland, which means that research activ-

ities are conducted by institutions belonging to
one of the three bodies:

The Polish Academy of Sciences (PAN),
higher education institutions,
research and development insfitutes.

This organizational structure may also be consid-

ered to apply to research in the field of biotech-
nology, but it should be stressed that there are no
private, independent R&D institutes in Poland in

© www.biotechnolog.pl



this field. All R&D institutes in this field are affiliat-

ed with higher education institutions, such as

universities, technical universities and medical

universities. As far as the scientific and R&D units

of the Polish Academy of Sciences are concerned,

there are several operating in the field of biotech-

nology (for example the Institute of Plant Genet-

ics, the Institute of Genetics and Animal Breed-

ing, and the High-Pressure Research Centre).

On the other hand companies operating in the

biotech sector often have their own internal R&D

units whose research results are implemented in

those companies.

Many Polish universities are involved in interna-

tional cooperation in the field of biotechnology.

Examples include:

e Medical University in Bydgoszcz

e Poznan University and the Agricultural Univer-
sity in Poznan

e Wroctaw University, Wroctaw Technical Uni-

versity and Agricultural University in Wroctaw

Gdansk Technical University

tédz Technical University

Warsaw Technical University

Jagiellonian University in Cracow

Torunh University

Szczecin University.

These universities are among the most important

Polish biotechnology centres.

9. Biotechnology research financing

Research and development in the field of biotech-
nology in Poland is performed on a high level. In
comparison with the US and Western Europe,
however, very litle funds are available for bio-
technological R&D. Some of the sources of bio-
technology research financing in Poland include:
o financing from the state budget in the form
of various subsidies,
e financing from the 6" Framework Programme
(from 2007, the 7" Framework Programme),
e financing from European Structural Funds (sup-
port under the Sectoral Operational Pro-
gramme “Improvement of the Competitiveness
of Enterprises, 2004-2006"),
e financing of specially commissioned projects.
PLN 201,323,000 was provided under the Pol-
ish Budget Act in 2005 for R&D projects in the
field of natural sciences (biotechnology includ-
ed). An additional PLN 2,105,466,000 was al-
located for the charter tasks and investment pol-
icy of the higher education and research institu-
tions. PLN 2,400,000 was provided in subsidies
for international scientific and technological co-
operation.

10. Participgtion of Polish research teams
in the 6 Framework Programme

e Two competitions of the 6th Framework Pro-
gramme under the theme “Health & Life Sci-
ence” took place in 2005: the 6" competition
(FP6-2005-LIFESCIHEALTH-6) and the 7" com-
petition (FP6-2005-LIFESCIHEALTH-7).

e 58 Polish research teams took part in the
6" competition. The total budget of this
competition was EUR 381.6 million. Twelve
projects, with 16 Polish teams as partici-
pants, qualified for financing and negotia-
tion, with the Polish “success rate” of 27.5%.

e There were 44 Polish research teams in the
7" competition. Two projects with 5 Polish
partners qualified for financing and negoti-
ation, which gives a “success rate” of 11.0%.

e 407 Polish research teams received funding in
the field of biological/medical sciences under
the 6" Framework Programme, an increase of 86
teams since the 5" Framework Programme.

11. Legal regulations

e For the last few years Polish legislation has
been undergoing significant changes to con-
form to the European Union model. As a con-
sequence, Polish regulations on biotechnolo-
gy are based mainly on EU directives or are
tied to other international standards.
e On 1 January 2002, the Act on Genetically
Modified Organisms (GMO) was introduced.
It allows contained use of GMO's, and release
of GMO's into the environment under certain con-
ditions. The current Act on GMO's is likely to be
replaced. A new GMO bill has been negotiated
within Polish ministries in 2006. Under the bill:
e introduction of GMQO'’s onto the Polish mar-
ket would require proof that the product is
harmless to human health and the environ-
ment,

o an effective and comprehensive inspection
system would be put in place,
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e mass cultivation of genetically modified
plants would be banned, and in some spe-
cial zones, cultivation of GMO'’s would re-
quire the approval of local authorities.

12. Profile of Polish biotechnology market

e The Polish biotechnology market may be divi-
ded into:

* biotechnology in pharmaceutical production,

¢ molecular diagnostics in medicine,

¢ food biotechnology (results of which are used
for example in production of food products
with amino acids and vitamins; include bioca-
talysis, pre-biotics, pro-biotics and the like),

¢ plant biotechnology (virusresistant potatoes
and strawberries, and plum, tomato and let-
tuce crops resistant to herbicides),

* animal biotechnology (transgenetic animals),

* biotechnology in environmental protection.

e The bio-pharmaceutical sector (red biotechnol-
ogy) is the best-developed branch of Polish bio-
technology, but its growth is expected to be rath-
er stable compared to the dynamically growing
sector of agricultural biotechnology (green bio-
technology). According to a BioCon Valley re-
port, about 100 out of its approximately 1,000
graduated biotechno-logists have specialized in
agrobiotechnology, which reflects a great po-
tential for this biotech segment.

e Many companies in Poland specialize in the
field of biotechnological environmental engi-
neering. The market leader is Trigger, a com-
pany that produces bio-compounds and offers
services related to biotechnology and environ-
mental protection.

e Research in molecular diagnostics in Poland
is well developed. Examples of successful
projects in this field include polymerase (the
Polgen company), restriction enzymes (the
EURx company), primers for PCR (PAN Insti-
tute of Biophysics and Biochemistry), and tests
for detecting predispositions to various types
of cancer (Szczecin).

O red biotechnology

i O white biotechnology
o

[0 green biotechnology

Source:T. Twardowski, S. Bielecki “European Biotechnology 2005”
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13. Regulatory agencies, scope of authority and inspection of GMO’s

GMO REGULATORY AGENCIES

Area of regulation

Regulatory agencies

Scope of authority

Commencing any operation involving contained
use of GMQ's or intentional release of GMO's,
including infroducing GMO products onto the
market, requires an assessment of the hazard to
health and the environment.

Environment minister, in consultation with the health
minister, agriculture minister and science minister

Issuance of a decree specifying how the
assessment must be conducted

Issuance of consents

Environment minister

e Consent to intentional release of GMQO's
e Consents to contained use of GMO's

Issuance of permits

Environment minister

o Permits fo place GMO products on the market
o Permits for export or transit of GMO products

Coordination role

Environment minister

e Coordination of regulatory and monitoring
activities covered by the GMO Act

e Coordination of collection and exchange
of information related to health and environ-
mental safety of GMO'’s

Performing inspections

Sanitary Inspectorate, Plant Protection Inspectorate,
Seed Management Inspectorate, Environmental
Protection Inspectorate, Veterinary Inspectorate,
Trade Inspectorate, State Labour Inspectorate,
Inspectorate for Agricultural Product Purchase and
Processing, and customs authorities with respect to
inspecting legal market turnover in GMQO's

These agencies perform inspections within their
area of expertise upon motion of the environment
minister.

Source: Act of 22 June 2001 on Genetically Modlified Organisms

14. Genetic modification

e According to the Polish Act of 22 June 2001
on Genetically Modified Organisms, a “ge-
netically modified organism” is a non-human
organism in which the genetic material has
been altered in a way that does not occur
naturally by mating or natural recombination.

e Poland currently does not produce or import
any genetically modified crops nor are any
under development. Additionally, in March
2005, the Polish government implemented
a two-year moratorium on the trade and plant-
ing of MON 810 maize. There are many fur-
ther obstacles in Poland to production
of GMO'’s. However a few permits for field
and laboratory research have been issued.

o The International Coalition to Protect the Pol-
ish Countryside (ICPPC) has been running the
campaign “Stop GMO's in Poland - Create
GMO:-Free Zones” since June 2004. The first
province was declared a GMO+ree zone in
September 2004, the last on 16 February
2006. All declarations demanding the right
of provinces to create GMO-free zones were
signed by province authorities and sent to the
national government.

e There are now 16 GMO-ree regions in Po-
land and more than 300 farms from different
parts of Poland declared GMO-free zones.”
In fact, the entire Polish territory (its 16 prov-
inces) is a GMO-ree zone.

e The map presents particular communes and
counties that have declared themselves GMO-
free zones. All national parks are GMO-ree
zones under Article 23a of the Environmental

Protection Act of 16 October 1991.

7 http://www.icppe.pl/pl/gmo/eng_index.php

GMO-FREE ZONES IN POLAND
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Source: ICPPC, “"GMO-Free Zones in Poland”
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e In March 2006 the Polish government de-
clared that it is opposed to the development
of genetically modified crops in Poland, but is
in favour of importing GM produce into the
country. This action puts Poland on a collision
course with the European Commission, which
has consistently refused to accept national and
regional independent bans on GMO's.

15. Intellectual property protection

o Intellectual property rights in Poland are fully
compatible with those of the European Union.
The “new” Polish patent law includes modi-
fied regulations concerning the patentability
of biotechnological inventions. The amend-
ments to the Industrial Property Law harmo-
nize Polish patent law with the EU Directive.

e Patents may hamper the development of do-
mestic technology in Poland, because intellec-
tual property rights are often little known in
academia.

16. Patents - statistics

e In 2004 there were 200 patent applications
submitted in the field of biotechnology.

e 72 patents in biotechnology were approved
in 2002, of which 7 were based on Polish
discoveries.®

17. Research and development
biotechnology centres

e The development of Polish biotechnology is
driven by many science centres. They operate
as technology parks, technology transfer cen-
tres, technology incubators and other research
institutes. The main biotechnology research
centres are located in the largest cities with
a strong academic presence, such as Warsaw,
Cracow, tédz, Wroctaw, Poznarn, Gdansk and
Szczecin. Some of the centres are science-ori-
ented, affiliated with many non-business orga-
nizations such as universities, scientific institutes
and R&D centres, while the business-oriented
ones are hosted mostly by commercial entities
dealing with biotech.

o There are five main Technology Transfer Cen-
tres in Poland that deal with biotechnology: in
Warsaw, Cracow (the Centre for Innovation,
Technology Transfer and University Develop-
ment at Jagiellonian University), t6dz (estab-
lished by the Incubator Foundation), Wroctaw
(Wroclaw Centre for Technology Transfer),
Poznah and Gdansk. Technology transfer cen-
tres, which are usually created at higher edu-
cation institutions, choose research results that
can be implemented in industry, look for in-
dustry partners, train students and scientists in
subjects related to commercial application
of research results, and so on. They also col-
lect information about different sources of fi-
nancing. A significant number of innovation
and technology transfer centres are members
of the Polish Association of Business and In-
novation Centres (SOOIPP).

e Technology parks also play a very important
role in the development of Polish biotechno-
logy. They offer favourable investment condi-

8 BioCon Valley, Life Science and Biotechnology in Poland

tions and especially well-developed infrastruc-
ture: land, buildings, and telecommunication
and transport networks. They also facilitate re-
lationships between business and scientific
units and usually have strong support from
local authorities.

e Biotech-oriented research groups are also ac-
tive in business incubators. Business incuba-
tors support small and medium-sized compa-
nies by providing consulting and training, leas-
ing of technical equipment and office space,
creating a favourable climate for cooperation,
and the like. They usually operate at higher
education institutions or municipal authorities
that are responsible for regional development.

18. Centres of Excellence and Centres for
Advanced Technologies in the
biotechnology sector

Centres of Excellence are units or organizational
structures involved in scientific research and the
development of high technology at a world level
in terms of measurable scientific effects (includ-
ing training activity). They have a relatively high
degree of autonomy and are established by sev-
eral institutions that operate under a single scien-
tific and organizational management. The re-
search conducted by teams of scientists in Cen-
tres of Excellence concern strategic problems
of national economies.

Centres of Excellence and Centres of Compe-
tence are institutes that present a good example
of the Polish research landscape, representing:

CENTRES OF EXCELLENCE IN POLAND
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e universities and other higher education institu-
tions,

* institutes of the Polish Academy of Sciences,

* branches of R&D institutions.

The activity of Centres of Excellence may be fo-

cused on”:

* research in a specific field (university depart-
ments, institutes),

* broad interdisciplinary cooperation,

¢ research based on specific research infrastruc-
ture (e.g. CERN),

e cooperation between universities and indus-
try (e.g. Fraunhofer-Gesellschaft institutes),

¢ development of industrial R&D implementation
(e.g. Philips Research Laboratories in Eindhoven).

The existing Centres of Excellence and Centres

of Competence in Poland were appointed in the

following calls for proposals under the 5" Frame-
work Programme of the European Union and the

PHARE programme:

¢ INCO -2 (1999) - 9 Centres of Excellence,

e PHARE SCI-TECH 11 (1999) - 5 Centres of Ex-
cellence,

* NAS-2(2001)- 138 Centres of Competence
and Centres of Excellence which have re-
ceived 3.4 or more points out of 5.0 points in
the evaluation process,

¢ |ST-2002-8.1.6 (2002) - 5 Centres of Com-
petence and Centres of Excellence which have
received 3.4 or more points out of 5.0 points
in the evaluation process.

These centres were approved by the science

minister.

"
@

? http://www.6pr.pl/centra_dosk/cd_en.html
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21. National research institutions on the

CENTRES OF EXCELLENCE IN THE FIELD OF BIOTECHNOLOGY IN POLAND

Name Activit Involved research
of Centre iy institution

ANIMBIOGEN | Centre of Excellence in Genomics and Institute of Genetics and
Biotechnology for Improving Functional Animal Breeding
Traits of Livestock

BIER Molecular Biotechnology - Integration Jagiellonian University
of Education and Research

BioMoBil Centre of Excellence in Bio-Safety and University of Gdansk &
Molecular Biomedicine Medical University of Gdansk

CEMBM Centre of Excellence in Molecular International Institute
Bio-medicine. of Molecular and Cell

Biology, Warsaw

DEMETER Environmental Biotechnology Research Silesian University
Centre of Technology

EMBEU Centre of Excellence in Molecular PAN Institute of Biochemistry
Biotechnology Dimension and Biophysics

PAGEN Centre of Excellence in Plant Agrobiology PAN Institute of Plant Genetics
and Molecular Genetics

PRENABIO High Pressure Methods in Optoelectronics, | PAN High Pressure Research
Nanotechnology and Biotechnology Centre

BIO-GENE Centre of Excellence in Modern University of Warmia and
Biotechnology Mazury, Olsztyn

SUPERB Speeding Up Restoration of International Adam Mickiewicz University,
Excellence in Molecular Biology and Poznan
Biotechnology

Source: National Contact Point for Research Programmes of the European Union, website

19. Competition for biotechnology

projects
o The last competition of the 6th Framework Pro- 7699
gramme on the thematic priority “Health & Life g O health
. " . o,
Shqence has closed.I AEPLI;CSHS cboulcéomooske 7.69% O environment
their project proposals by ctober . 38.46% ;
e However, scientific institutions may enter com- 7.69% U C'Q”CU"l.”e and food
pefitions that are announced by the Ministry RISCESSIY
of Science and Higher Education. Many of the B bsfilsimeiites
competitions concern biotechnology. Projects . 3 industial biotechnol
that are approved by the Ministry of Science 15.38% industrial biotechnology
and Higher Education receive a special subsi- O non-technical areas of
dy from the state budget. biotechnology
23.08%

20. Examples of current biotechnology
research projects

biotech market

e The majority of Polish national institutions on

the biotech market are affiliated with Polish uni-
versities.

o The Polish Academy of Sciences (PAN) is one of

the most important Polish scientific institutions also
in the field of biotechnology. PAN includes nume-
rous institutes, research centres and committees.

e Among the leading scientific institutions in the

field of biotechnology in Poland are the Institute
of Biotechnology, Warsaw; National Institute
of Hygiene, Warsaw; Warsaw Medical Univer-
sity; Institute of Immunotherapy and Experimen-
tal Medicine, Wroctaw; Wroctaw University; In-
stitute of Bioorganic Chemistry, Poznan; Poznan
Medical University; t6dz Medical University; Mi-
crobiological and Virological Research Centre,
tédz; Gdansk Medical University.

22. Private entities on the biotech market

e There is no official definition of a biotechnolo-

gy firm in Poland. The number of such firms was
estimated on the basis of a biotechnology firm
survey for reference year 2004, conducted in
2005 by the Ministry of Science and Higher
Education.

In 2004, there were 13 biotechnology firms in
Poland. Five firms were classified in the health
areq, three in environment, two in agriculture
and food processing, and bioinformatics and
industrial biotechnology had one firm each.

BIOTECHNOLOGY FIRMS IN POLAND BY APPLICATION FIELD, 2004

Source: Compiled on the basis of data from OECD Biotechnology Statistics - 2006

BIOTECHNOLOGY RESEARCH PROJECTS CURRENTLY BEING CONDUCTED

Nature of Project

Institution

Planned end date

Fluorescent Cell Chip (FCC) research on detection
of substances in the immune system

PAN Centre for Medical Biology

13 November 2006

Production of biological preparations for destroying /listeria
monocytogenes bacteria

August Cieszkowski Agriculture Academy, Poznan

13 November 2006

Enzyme engineering (concerning aspergillus niger IBT - 90)
for textile industry

Technical University of t6dz, Faculty of Biotechnology
and Food Science, Institute of Chemical Technology of Food

13 November 2006

Production of dressing materials from bacterial cellulose
technology

Technical University of t6dz, Faculty of Biotechnology
and Food Science, Institute of Chemical Technology of Food

13 November 2006

Research on disease vaccines

Biotechnology and Antibiotics Institute

13 November 2006

Research on quality control methods for in vitro reproduction
of some flowers

Research Institute of Pomology and Floriculture

13 November 2006

Research on bacterial infections

L. Hirszfeld Institute of Inmunology and Experimental Therapy

13 November 2006

Source: Based on Information Processing Centre (OPI) data
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e Taking into consideration companies that op-
erate in different market segments and whose
activity only partially concerns biotechnolo-
gy, the number of biotech enterprises in Po-
land, according to a BioCon Valley report, ris-

23. Largest foreign investors

on the biotech market

The largest foreign investors in the biotechnology
sector are presented in the table below.

LARGEST FOREIGN INVESTORS IN THE BIOTECHNOLOGY SECTOR IN POLAND, 2005

Investor name

Country of origin

Activities

Baxter Healthcare Corporation | Netherlands Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Bayer AG Germany Manufacture of chemicals and chemical products

Biofarma France Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Diverseylever Holdings BV Netherlands Manufacture of soap and detergents, cleaning and polishing preparations, perfumes and
toilet preparations

East Springs International NV | France Manufacture of beverages; Human health activities

Eli Lilly Nederland Netherlands Wholesale of household goods

Fatro SpA Italy Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Glaxo SmithKline United Kingdom Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Hexal AG Germany Manufacture of pharmaceuticals, medicinal chemicals and botanical products

ICN Switzerland AG Switzerland Manufacture of pharmaceuticals, medicinal chemicals and botanical products

IVAX Corporation USA Manufacture of pharmaceuticals, medicinal chemicals and botanical products

KRKA Slovenia Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Lek d.d. Slovenia Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Novartis AG Switzerland Wholesale of household goods

Sanofi-Synthelabo SA France Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Schwarz Pharma AG Germany Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Spectra

Multinational

Manufacture of pharmaceuticals, medicinal chemicals and botanical products

Source: PAlilZ, 2005

es to about 200 entities. Industry representa-
tives maintain however that there are fewer
than 70 biotech companies.

The largest companies in the field of biotech-
nology and biomedicine in Poland are Polfa
Tarchomin SA (Warsaw), Polpharma SA (Staro-
gard Gdanski) and Jelfa SA (Jelenia Géra).
In 2004, biotechnology firms spent USD 8.7
million on biotechnology, 54% of which was
spent on biotechnology R&D and 36% on bio-
technology capital (instruments, equipment,
land and buildings).

Some firms were active in the Polish Technolog-
ical Platform for Biotechnology. They include,
for example, Bayer CropScience (Warsaw),
BIOTON SA (Warsaw), BTL Sp. z o.0. (tédz),
DSM Food Specialties Poland Sp. z o.0. (War-
saw), DSM Nutritional Products Sp. z o.o.
(Mszczonéw), EURx Sp. z 0.0. (Gdarisk), Labo-
ratorium Kosmetyczne Dr Irena Eris SA (Pia-
seczno), MONSANTO Polska Polfarmex SA
(Kutno), Przedsiebiorstwo Przemystu Fermenta-
cyjnego AKWAWIT SA (Leszno), Zaktady Far-
maceutyczne POLPHARMA SA (Starogard
Gdanski) and Zaktad Przemystu Owocowo-
-Warzywnego ,Pektowin”, Sp. z o.0. (Jasto).
Some biotech companies in Poland are set up
by foreign investors as subsidiaries. These are
mainly in the pharmaceutical and cosmetics
industry, for example Merck Sp. z 0.0. (War-
saw), FORCHEM (Warsaw), Sederma, C.K.B.
Good Clinical Practice Polska (Grudzigdz),
INFORM Polska (Warsaw) and MDS Pharma
Services Poland (Cracow).

24. Prospects for development

of biotechnology in Poland

The directions of biotechnology development in
Poland are diverse, depending on the segment
of biotechnology. This is why it is difficult to draw
common conclusions or to rank research direc-
tions within biotechnology as a whole.'®

Molecular diagnostics: here it is possible for
Polish biotechnology to achieve the highest
world standards in molecular diagnostics with
relatively low additional outlay. One of the
possible ways for Polish biotechnology to grow
is to focus on designing molecular tests for de-
tecting predispositions for certain diseases as
well as reactions to drugs.

Because agriculture is an important part of the
Polish economy, there is the potential - and
the need - to carry out research in agro-bio-
technology.

It is predicted that Polish scientists will contin-
ve research on modern biotechnological med-
icines. Research and development in this field
are within the reach of Polish R&D.

As far as industrial biotechnology is concerned,
Polish researchers should be expected to con-
centrate on novel enzymes and microorganisms,
microbial genomics and biocinformatics, metabol-
ic engineering and modelling, biocatalyst func-
tion and optimization, biocatalytic process
design, and bioproduct isolation and purification.
Taking into account the existing infrastructure,
available raw materials and research, a focus

1S, Bielecki (ed.), Report on Perspectives and Directions for Growth
of Biotechnology in Poland through 2013 (Warsaw, 2005)

on the following directions of biotechnology de-
velopment in Poland in the nearest future should
be emphasized: biocatalysts, biofuels (bioetha-
nol from starch and lignocellulose, biodiesel),
biomaterials/biopolymers, biopharmaceuticals
and bioprocesses in environmental protection. '
It should be stressed that rapid growth of the
biotechnology sector in Poland requires for-
eign direct investment. Innovative companies
operating internationally may use the great po-
tential of the Polish biotech sector for their own
development. The general investment climate
in Poland is one of the factors enhancing bio-
technology investment opportunities.

Venture capital funds play a very important role
in financing hightech enterprises, including bio-
technology. Venture capital funds in Poland have
started operating fairly recently, and the market
is far from being saturated. Therefore, taking into
account the strong development potential of Pol-
ish biotechnology, foreign VC funds can find at-
tractive investment opportunities in this industry.
The number of graduates of biotechnology facul-
ties at Polish universities is sfill increasing, which
means there is ready access to welleducated staff.
The knowledge and expertise of Polish scien-
tists meet Western standards. A vast majority
of young scientific staff are also highly entre-
preneurial and strongly motivated.

Polish researchers participate in many interna-
tional initiatives, facilitating the transfer of biotech
knowledge.

" ibid.
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