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Perspectives:
Biotechnology in Czech Republic, the past and 
the future 

ogist Jan Evangelista Purkyně in
1837. Not all new biological discov-
eries were derived within the
bounds of universities at that time.
In the Augustinian monastery in
Brno, Johan Gregor Mendel discov-
ered the existence of paired elemen-
tary units of heredity (now called
genes) and established the statisti-
cal laws governing them. The
Mendel’s studies in plant hybridiza-
tion and the basic laws of heredity
published in 1866 laid basis for the
development of modern genetics,
molecular biology and molecular
biotechnology disciplines, and this
not only in Czech Republic.

Czech biotechnology after World
War II recorded the development in
mainly pharmaceutical production
of antibiotics and biologically active
substances, production of metabo-
lites (e.g. alcohols, alkaloids, organic
acids, amino acids) and microbial
modification of various chemical
compounds. This expansion of
industrial biotechnology evoked the
formation of the Research Institute of
Antibiotics and Biotransformations

in 1966. The 1960s and 1970s are
remembered as an era of widespread
interest in enzyme application for
washing powders, diagnostic prepa-
ration and starch syrup production.
From the beginning of the 1980’s,
Czech biotechnology became a mis-
cellaneous sector with activities in
the preparation of monoclonal anti-
bodies for human, animal and plant
diagnostics, tissue culture pro-
grams, applications of genetic engi-
neering and others.

Present
The Czech Republic covers an area
of 78 860 km2 and has a population of
10.2 million people (Table 1). Its gross
domestic product growth was 4.8%
in 2005, the inflation rate 1.9% and
the unemployment rate 8.0%. The
Czech Republic joined the European
Union as one of ten new members in
May 2004. The country has compet-
itive infrastructure costs, a stable
business environment, low-cost and
well-skilled workforce which have
attracted inflows of foreign invest-
ments to the country in recent years,
modernized its industrial infrastruc-
ture and increased productivity. 

In the biotechnology sector, Lon-
za Biotech invested $ 6.25 million in
the production plant located in
Kourim, increasing its production
capacity by 40%. This plant is pro-
ducing L-carnitin since 2002, but
also provides facilities for contract-

History
Biotechnology has a long tradition in
Czech Republic, dating back to the
Middle Ages, with roots in tradition-
al fermentation technologies like
wine and cheese-making, beer
brewing and production of distilled
alcoholic beverages. The first record-
ed mention of wine production in the
Czech lands dates back to the year
276. It relates to the town of Pálava in
Moravia, where the conquering
Roman legion, the Vindobona, laid
out plans for vineyards. In 1358,
wine-making in Czech Kindom
received Royal patronage under the
King Charles IV, who issued decrees
regulating vineyards and wine pro-
duction. Beer brewing in Czech
Republic was firstly mentioned in
the foundation chapter of the King
Vratislav II from the 11th century.
Many Czech breweries were estab-
lished as early as the 12th century.

In the course of time, several
skills have reached certain quality
standards and have laid the founda-
tions for further industrial produc-
tion. An awakened interest in under-
standing biotechnology processes
led to the establishment of the Tech-
nological University in Prague in
1707, as the first of this kind in the
world. The second half of the 19th

century, when Bohemia and Moravia
were the industrial heartland of the
Austro-Hungarian Empire, brought
the development of fermentative
production, the formation of educa-
tional systems and the establish-
ment of the first research organiza-
tions like the Research Institute of
Brewing and Malting, which was
founded in 1887. One of the major
contributions to the world science
and today biotechnology was the cell
theory formulated by Czech physiol-
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Jan Evangelista Purkyně, 1787–1869
– anatomist and physiologist – formulated the
cell theory (source: Smithsonian Institution
Library). 
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based production and downstream-
processing of active pharmaceutical
ingredients. The company Baxter
localized its cell-culture and recom-
binant vaccines in Bohumile by
acquiring the facility SEVAC from
the government and investing $ 77.7
million. In 1994, the IVAX Interna-
tional B.V. bought one of the leading
Czech pharmaceutical companies
including its fermentation facility for
the production of cyclosporine, with
investments of $ 20.6 million. The
governmental investments to res-
earch and development have also
been growing in recent years (Fig-
ure 1). 

Biotechnology centers are typi-
cally located around main research
institutions which are represented
by universities, institutes of the
Academy of Sciences and special-
ized research institutes. The univer-
sities are spread all over the country

providing the education to 298 000
students of which 56 000 students
are enrolled in life sciences (Figure
2). The Academy of Sciences is
organized in sixty institutes and five
supporting units staffed by a total of
6400 employees. In recent years,
smaller research entities called the
national centers of basic research
were established by the Ministry of
Education, providing the platform for
academic teams working on similar
research topics. Analogously, the
national centers of applied research
were founded jointly by partners
from academia and industry.
Biotechnology companies typically
co-localize with the academic insti-
tutions (Figure 2). By the end of 2005
there were 65 biotechnology compa-
nies with their main activities
focused on production and manufac-
turing (38%), research and develop-
ment (30%), services (23%) and oth-

ers (9%). Current major biotechnolo-
gy hubs in the country are the
Prague region hosting 22 companies
and the South Moravian region
around Brno with 12 companies, but
many new biotechnology spin-offs
are being established around other
cities with tradition in life sciences
education and research, like Ceske
Budejovice, Hradec Kralove, Olo-
mouc and other places. There is less
correspondence in the development
of various biotechnology sectors
with regards to companies and aca-
demia (Figure 3). Environmental
biotechnology (22%) and develop-
ment of basic biotechnology (6%) are
two extremes explored by the com-
panies, later being quite naturally
underrepresented in comparison to
more practically oriented segments.
Academic entities have research
equally spread over various seg-
ments, plant biotechnology being
the only exception when practiced
in 36% of research institutions.

Future
Commenting on the future of such a
broad field as biotechnology will
always be subjective, greatly
depending on the frame of reference
and background of the evaluator. We
see a number of strong points that
make us to believe that Czech
biotechnology will continue to devel-
op, but it is good to also keep in mind
the factors that are slowing down
this development (Table 2). The
future progress will naturally depend
on how much the country can bene-
fit from its tradition and current posi-
tion, but also how it will deal with
existing problems. We expect more
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Table 1. Comparison of the economic indicators of Central and Eastern European countries.1

Economic Indicators Czech Republic Hungary Poland Slovakia Austria

Population (mil) in 2004 10.2 10.1 38.2 5.3 8.1
GDP growth (%) in 2005 4.8 3.7 3.4 5.1 1.7
Registered unemployment rate (%) in 2005 8.0 7.1 17.9 16.5 5.2
Annual inflation (%) in 2004 2.6 6.8 3.6 7.5 2.0
Average monthly labour costs (EUR) in 2004 842 838 699 636 2,943
Corporate tax (%) in 20052 28 16 19 19 25
Expenditures on R&D (% GDP) in 2004 1.28 0.89 0.58 0.53 2.26

Figure 1. Total expenditures on research and development (in US$ per capita) in Central and Eastern
European countries [2].
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direct investments coming to the
biotechnology sector taking a bene-
fit of skilled and cheap manpower.
Whether or not investors will also
undertake research and develop-
ment in the country is an important
issue that will depend on the pres-
ence of good research institutions in
particular regions, and the quality of
education provided to university
students enrolled in life science pro-
grams. Many spin-offs will be estab-
lished as the result of improving con-
ditions for research in the biotech-
nology sector, but also growing
awareness of researchers about the
protection of intellectual rights and
ever-improving conditions for start-
ups of small businesses in the coun-
try. Here, the role of the state will be
important, in order to keep investing
to research and education, establish-
ing institutions like innovation or
transfer-technology centers, operat-
ing technological incubators for
small companies and providing con-
sultancy and administrative support.
Only a small percentage of these
new companies will survive and
become established on European
and world markets, but their com-
petitiveness can be increased by
various tools like educating man-
agers with essential knowledge of
life sciences, networking of inven-
tors with investors, or clustering of
existing entities in particular
regions. Critical will be the continu-
ous interaction of small businesses
with research institutions, which is
far from sufficient at the moment. We
believe that quality of research will
grow as a result of improved working
conditions, new infrastructure and
specialized instrumentation, return
of skilled post-doctoral fellows from
abroad and introduction of new eval-
uation systems in academia. Long-
term (5–7 years) national funding
programs operated on competitive
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� Figure 2. Geographical distribution of universi-
ty students (top), research entities (middle)
and biotechnology companies (bottom) in the
Czech Republic [3].
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basis are creating a good environ-
ment for the development of scientif-
ic ideas to a level at which they can
be patented and applied in practice.
These programs are completed by
European Union projects and other
national and international granting
schemes. Many Czech research
teams are joining EU research proj-
ects taking benefit from internation-
al collaborations, exchange of ideas
and experience. These positive
aspects are somewhat depreciated
by the ever-increasing bureaucracy
and complicated rules for using allo-
cated funds, which needs to be
changed in the future to make

research in Czech biotechnology
competitive at a global scale.
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Figure 3. Biotechnology sectors in companies (left) and research entities (right). 

Table 2. Advantages and limitations of Czech biotechnology

Strong points Weak points

Long tradition in classic biotechnology sectors, trademarks Lag in development of cutting-edge molecular biotechnology sectors 
of Czech food products

Established education system; increasing number of university Insufficient interaction of academia with industry; Brain-drain
students; Well-qualified and cheap manpower

Improved infrastructure in R&D; Restructuring research Missing tradition of spin-offs; Lack of managers with knowledge
organizations of life sciences

Growing awareness on intellectual property protection Lack of funding for patenting in academia; lack of venture capital
in academia

Increasing funding to R&D; Long-term funding Growing bureaucracy; Technical complexity of rules for use of 
funding 

487_BIOT_Perspectives_0506.qxd  09.05.2006  9:30 Uhr  Seite 490


