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Executive Summary

* The total pure biotech industry in Flanders istreddy young and counts some 30 to
35 companies. In the medical biotech sector, eiggehtas been developed mainly in
the fields of diagnostics and platform technologiasd to a much lesser extent in
therapeutics. Most of the Flemish medical biotecimpganies have been founded after
1995. Innogenetics, founded in 1985, is the onlyuneabiotech company in Flanders
from the first European Biotech wave. Genzyme Raetgi Thromb-X and Tibotec-
Virco (Johnson&Johnson) are other important playéts a business history of some
10 years.

» The strength of a industrial cluster has multiplaehsions. A cluster can be an entry
attractor, meaning that economic actors outsideclingter are attracted to the cluster.
A cluster can also be a growth promotor, meaniraj the companies in the cluster
can grow just because they belong to the clusteth Bositive phenomena are
conditional. Clusters firstly need to grow or taié- Growth is only possible once a
sector-specific critical mass of the cluster ischeal.

* An industrial cluster can grow and develop by eithe increase of newly founded
companies or by attracting important leading fanegpmpanies. In Flanders, the
perspective on cluster dynamics was mainly oriergedetting up new companies.
However, the presence of leading companies creategerous incentives for new
companies and international case studies showntioat intense network dynamics
result from the presence of several large and matompanies next to a majority of
smaller companies. In principle, Janssen Pharmigegistone of the few companies in
Flanders able to act as a leading cluster compaltlyogh Janssen does not really
focus on medical biotechnology).

e The small Flemish biotech cluster employed arour@DO1 people in 2002.
Employment in medical biotech companies is mucheloawnd Innogenetics alone
employs close to 600 people. In the last yearsntimber of new companies founded
each year is rather low and no major foreign bioteempany located its activities in
Flanders. In a region of equal population size lkenmark, more than 20 new
medical biotech companies were founded in 2001 eniskveral leading global
companies entered the region with significant itwmests. The modest level of
entrepreneurial dynamism in medical biotechnologyFlanders partly confirms a
general problem for the Belgian economy.

» Several Flemish biotechnology companies are fourwiéidl a very modest starting
capital. BIOMARIC is a privately founded biotechagy company with a capital of
only 500 000 Euro. For many other young compangeglity ranges from 1 to 3
million Euro. These low figures not necessarilyntdbp a problematic weakness for
these companies but risk to limit growth potential.

 The gap between Flanders and the leading biotegion® in Europe is growing.
Denmark created with Medicon Valley in Hilleroee tfastest growing biotech cluster
measured by products in development. In Medicoreyafounded in 1992, a couple



of industry giants like Novo Nordisk and Lundbedgéther with more than 100
medical biotech companies and 6 six science pamkploy 40 000 people and
generate annual exports of $ 4 billion. In 2001 dMen Valley could attract a $ 357
million investment from Biogen, one to the globaadlers in medical biotechnology.
The location decision of a big player in the indysias enormous symbolic value for
a region. To choose the region among many othexaidation of the superior local
business environment. The location decision of iom@rtant company can influence
the future location decisions of many other compaigo from other industries.

In the last years, Genzyme strongly increaseddiiviaes and presence in Flanders.
Genzyme took over the Pharming Plant in Geel, whmécialises in the development
of a therapy for Pompe’s disease. Genzyme stastbditd a completely new plant in
Geel. With this €130 million investment over twoayg, Genzyme will focus on the
production of new drugs based on recombinant engyand monoclonal antibodies to
treat rare diseases. In 2005, this new plant ofzgame Flanders should be operational.

Among the recent biotech starters in Flanders, avedistinguish university spin-off
companies (Methexis Genomics, reMYND,...) from startéounded by existing
companies. To the latter category belong compditie®iaMed EuroGen, Galapagos
Genomics and XCELLentis. Generally, the activitegrently pursued in starters
founded by private companies already existed ingieefounding company. So two
different business models should be considered e thodel of a spin-off
commercializing knowledge from universities, negt the model of an existing
company concentrating specific corporate knowleidd@ a separate business entity.
Another possibility consists of joint-venture compes, set up by consortia of
companies and universities. It is possible thatl#iteer business models are partly a
rational reaction to existing funding opportunities basic research (e.g. small and
medium enterprises are favoured by the IWT-Vlaagaler

Most biotech starters that are founded by existilmgech companies develop in short
time a comprehensive network for research and mtamiu This network mainly
consists of the founding companies in addition lients that initially bought the
services of the new company at the level of themacompany. Universities play a
minor role in these networks. The access to exjstirstomers and financial resources
creates good conditions for these young compaai@sgther develop their activities.

The ‘classical’ therapeutical spin-off companied-landers are still some years away
from commercialisation. With almost all their adties in the research phase, the
network or cluster around these companies is tbexefnainly and sometimes

exclusively composed of universities and researcparisations. Most Flemish

biotech starters can easily position themselveseauling research networks. The
guality of research at Belgian universities is umausly praised.

The pioneering biotech company - Innogenetics -llistrative for the logical

transformation that can be expected for most ydbiogech start-ups. Innogenetics
transformed itself from a typical research compamy a market-driven research
company. Research at Innogenetics is of the higiheadity. A publication analysis —
based on ISI Web of Science- showed that the coynpanld establish a global
research network that provides at this moment gaatdess to global knowledge and
problem-solving capabilities. The publication-irggyp of Innogenetics’ recent



research is now lower because the company is com&sger to possible market
introduction (especially for the hepatitis C va@&)in

Innogenetics first developed diagnostic activitesl products. With these revenues
the company could finance therapeutic research latea phase. This strategy was
necessary given the limited availability of rislpttal in Belgium in the second part of
the 1980s. In the latest years, Innogenetics cseildip collaborations with important
companies like Bayer Health Care, Roche Diagnostits Abbott Laboratories. The
collaboration with a ‘Big Pharma’ firm like Bayerelped to reduce strongly the
regulatory costs of bringing a product — here awitio diagnostic medical device- to
the market. Especially for launching a product loe YS market, the regulatory costs
are that high that the decision to register a ptbdapends on a cost-benefit analysis.

For Innogenetics, the quality of collaboration rastly depends on the scientific
guality of the researchers involved. For a compaitia products on the market and
promising therapeutics in clinical tests, the tineeded to achieve results or to solve
problems is crucial. Therefore, collaboration iefprred with flexible and open
organisations that have the means to achieve sasudter time pressure.

The therapeutic pipeline of Innogenetics looks aative. Trials for therapeutic

hepatitis C vaccines are in Phase Il. The prelinjinadications are promising but
Innogenetics cannot finance itself a complete Phi&as€his is not a surprise. DiMasi

e.a. (2003) estimate in a recent survey the averaggef-pocket pre-approval costs of
a new drug at $ 802 million. For the Phase lllleg HCV vaccine, Innogenetics will

establish a collaboration with a leading pharmdcaltompany.

Several other biotech companies in Flanders, eslbecithose close to
commercialisation, confirm that bringing a product the market depends on
collaboration with ‘Big Pharma’. With respect toethpeutics, Belgian young
companies simply cannot finance a standard Phdsef Itlinical trials. Also for
diagnostics and technology platform services, #gulatory costs before a product
can be brought on the market can be overwhelmirgxt No the regulations for
marketing a product, product process regulatioafiequal complication in specific
areas.

Many biotech companies in Flanders are pure reseammpanies, providing state-of-
the-art technologies, services and tools to mgtheemaceutical, biotech or industrial
companies. Research at these companies rarely, leadwill lead, to product
development. Once Thromb-X entered Phase I/l pfieg research, ThromboGenics
in Ireland has been founded to manage further mtodevelopment. Thromb-X
remains a research department in Flanders. Remgamiresearch company brings
inherent risks because only products on markegeaerate cash incomes over longer
periods. New technological developments can outesitging platforms and strongly
reduce the market value of pure high-tech compafiiedhermore, major companies
outsource part of their research or technologi@bises to focus on their core
business of bringing products to the market. Utkdeagh economic conditions, major
corporations will cut back outsourced research Bmit their scarce resources to
internal research programs. Sudden business flimtisacan harm pure technology
companies.



All the visited companies are pleased with the olehe IWT-Vlaanderen. This is not
so surprising since they all receive money from MAéT-Viaanderen. It is also
considered as a very professional organisationthén recent years, the Flemish
government strongly increased R&D expenditures.sTieisulted in more research
projects that could be financed but not necessanlynew companies. Research
funding alone does not suffice to bring a prodoctite market and to create jobs in
non-research activities like production, logistatsd marketing. For some companies,
research funding became just an alternative fogrdihancial means like commercial
loans. By launching new research projects, newarekemoney is attracted but this
money is not necessarily used to complete the m&sgaoject. In some cases, the
money of the grant is used to finance the commiigatéon of earlier projects. One
CEO stated he had in his desk 10 possible resqaojlcts. He had other priorities
than launching new research projects ‘batce more research money would become
available’, he would submit some projects to finance ongoingrajonal expenses.

Several companies complained that the Flemish ®Gowvent only developed a
research policy but not an industrial policy. Bhe tlatter is essential in a highly
regulated market environment. Companies receivetgrior research but that'’s it.
There is no close follow-up of the research resulere is no support for the
commercialising of the research results, thereoiservice point to help companies
with practical problems during the regulatory apdef)production process, etc... In
general, a proactive industrial policy for bioteology is lacking in Flanders. The
inevitable result is that young medical biotech pamies depend on collaboration
with leading corporations for their survival. Asda corporations are perfectly aware
of this dependency, they can almost unilateralliemieine the conditions for further
collaboration.

In the highly regulated health care market and dtengelopment industry, bringing a
product to the market is a business on itself. Th@ésket should not be approached
with the same philosophy as for instance the ITketarThe existing diagnostic as
well as therapeutic markets are dominated by Bigrida. Small companies depend
on collaboration with larger firms. This dependeiteings the risk that Big Pharma
can set the price (for assets, royalties, milesgayments,...). Ultimately, many small
biotech companies act as price-takers during negmiis with Big Pharma or
endanger their existence. The question whetheooBiy Pharma pays a fair price for
an acquisition (e.g. Johnson & Johnson paid $ 3@bmfor Tibotec-Virco) is very
difficult to answer.

From an industrial perspective, the ultimate quests whether or not governments
sees its role limited to funding research in smalhpanies that will be later sold to
dominant firms. When the answer is negative, a namtéve industrial policy is a
necessity.

Policymakers seem to confuse industrial policy vtk availability of capital. In
many publications it is stressed that the avaikgbibf financial resources for
knowledge-intensive new industries in Flandersxiselent. This can be the case but
venture capital funds focus on opportunities tteat be consolidated after a couple of
years, typically when interest from larger compangrows. When the venture
capitalist then exits the biotech company, thergtilsno product on the market. This
is simply not the task of a venture capitalist.



Industrial policy for medical biotechnology can kawmany aspects. Medicon Valley is
so successful because Denmark developed an exceltemational reputation for
quality clinical trials at low costs and detailedbtic registration. This is an essential
condition for every region with the ambition to @&y a medical biotech cluster.
Therefore countries with a strong pharmaceutieaition have the highest chances to
become the leading medical biotech countries.

Several companies explicitly demanded for couplarg industrial perspective to

research policy goals. This should start with asesasment of current problems and
bottlenecks for young and small biotech compar@ege the nature of the mentioned
problems becomes clear, the government could chanmeénor part of research funds
to a prototype of a general service organisatioryémng companies with the unique
task to collect and distribute specific information regulatory affairs, production

technologies, available external consultants thathe hired, etc...

Furthermore, the investment decisions of non-Euanpeompanies in Europe but
outside Flanders should be closely investigatedalSomtech companies depend on
large biotech and pharmaceutical companies ancenergial relations with these
companies are only possible when all parties openathe same geographical region.
Despite the similarities between European regiwits; are other regions preferred
above Belgium? Once this question is answeredistieahmbitions for the future

development of a biotech cluster in Flanders caselbe

In network dynamics, the quality of the networknsts or falls with the quality of each
point in the network. We found that the collabaratibetween companies and
universities is of crucial importance, especially young companies. Several people
at Flemish biotech companies complained about trebl@matic relations with
Technology Transfer Centres (TTC) at Belgian ursitass. It often takes too much
time simply to make up a contract. In some casésok 9 full months just to make up
a contract while the best centres can manage thi2 months. Time is a very
important variable, especially for companies closemarket introduction. Another
finding is that some TTCs have no understanding/lwdt really happens in industry
and set unrealistic royalty rates that fully erdde profit margin of the company.
Most of these problems probably result from unasefisig at TTCs in Belgium.

Flanders has certainly the capabilities to developedical biotech cluster. Past efforts
need to be consolidated in an effective operatistracture that dares to make choices
and provide leadership. There is mguaranteed success formul&r a proactive
policy but the start can be the selection of sétsahes to target. Conditions that can
complement the niche strategies should then becpare of the strategy (e.g.
investing in specific courses to guarantee the lsupipenough specialists). A share of
frontier scientific research can then be allocatedthese niches and pre-market
applied research in these niches can be financt#dsignificant input from industry.
Finally, a biotech service point provides low-castcess to advice for young
companies and an experienced organisation triarict foreign investments.



I ntroduction and motivation

This short-term research project had two goals:

1. to gather information on the networks used by basptaceutical companies in
Flanders, and:
2. to link this information to a basic assessmentashpetitiveness of the industry

The findings should then be used for policy recomaagions.

Given the focus omedical biotechnology, not all findings and recommendatiare relevant
for other biotechnology sectors (agricultural & ustrial biotechnology). In the report,
general terms like biotech cluster or biotech indualways relate to medical biotechnology.

Collecting network information was conceived amplementary data gathering effort next
to the frequently used statistics on the numbéirofs, total sales, total R&D expenditures,
number of employees and number of patents. Netwddtmation belongs tsoft or tacit
company information. Only the most important collediions and deals are mentioned in
sources such as annual reports.

For companies with a relatively long business Injstanetworks change frequently in
composition, size and importance. Given the infdmadure of most of the collaborations, it
is hardly impossible to present a detailed overvidwvall actual and past networks for larger
companies. For smaller or younger companies, ttwank is mostly limited to a research
network with academic partners. The industrial rmekwill be developed at later stages.

We depended on the willingness of biotech compawigsrticipate in this project. We do not
present a complete sector overview but hope thaselection of companies is representative
for the industry. Thanks again to all companied firavided us with relevant information.



1. Biotechnology and human capital in Flanders

Since the discoveries by Cohen and Boyer in 1978tethnology has been gradually
transformed from emerging scientific fields intotssef recombinant DNA technologies,
leading to marketable products. The growing biatedbgy industry is a recent phenomenon.
The first biotech IPO — Genentech- dates back f@ctober 1980. The industry is strongly
concentrated in a limited number of countries oerecountry regions. Zucker, Darby and
Brewer (1998) found that the presence of ‘starrgts’ — based on the number of registered
sequences in the GenBank- is the most importgriaeation for the geographical emergence
of the biotechnology industry in specific regiomsthe US in the 1980s. Human capital
appears to be the strongest predictor of clusteckdstrial capital in biotechnology.

Flanders is one of the European regions that hdwaya been at the forefront of
biotechnology research and its various applicatidiie quality of the scientific research at
Flemish universities is outstanding and recentrégueven indicate strong progress. The
Flanders Interuniversity Institute for Biotechnojogr VIB unites the research forces of
different universities and employs around 750 d@&n and technicians. In 2002, VIB
scientists published 147 articles in high-rank j@s (Impact Factor > 5) with 51
publications in top journals (Impact Factor > 1@el Nature Genetics, Cell, Nature
Medecine, Plant Cell, Nature Cell Biology, Neurtmmunityand others. In 1996, there were
‘only’ 63 high-rank publications and 14 publicat®om top journals. The scientific output of
biotechnology researchers in Flanders increasedtaqularly. This is a strong indication of
the high quality of the scientific human capitalt lsome industry insiders remarked that
current publication policies at Flemish universitiseem to neglect that published
breakthroughs cannot be patented anymore.

In 2003, VIB launched its ‘VIB New Project Programa attract top scientists in emerging
biotechnology fields with strategic importance likesue and stem cell biology, compound
library technologies and interface research betwdsology, microelectronics and
computational biology. More than 50 applicationgeveubmitted after the international call,
almost half of them coming from the US. A strikifegture was the great interest of Flemish
scientists currently working in the US to returnBelgium and work at VIB. The reputation
of some of these scientist is exceptional. Patfialaerts, one of the examples of this
‘reversed brain drain’, has been awarded the NevwecGheveland Prize from the American

Association for the Advancement of Science for lblest 1995 ‘Science’ Paper. Thanks to



consistent increases in government funding for R&Dyorld-class biotechnology research
community developed in Flanders. Scientific rededsaarely a goal by itself. At some point
in time, public investments are expected to geresateturn for society; useful products,
problem-solving capacities, employment and socmremic welfare. The latter goal requires
the development of a dynamic and competitive blotetogy industry. In the next section,

recent evolutions in the industrial community aiscdssed.

2. An emerging industry

The pure biotech industry in Flanders is relatively youngdacounts some 30 to 35
companies. The number of biotechnology companieevaccording to the source and the
used definition. In some publications, every firhatt has some link with biotechnology is
counted as a biotechnology firm (e.g. Algist Brugg& and Interbrew). With respect to
medical biotechnology, expertise has been developadly in the fields of diagnostics and
platform technologies, and to a much lesser extetiiterapeutics. This is not really surprising
since in this young industry, there are only a fakge biotechnology companies successfully
bringing therapeutics to the market. Most of thegsmpanies are based in the US (Amgen,
Biogen, Chiron, Genentech,...). Of the major pharmtcal companies present in Belgium
(Janssen Pharmaceutica, UCB Pharma, Baxter HeadthcBharmacia & Upjohn,
AstraZeneca, Schering-Plough...), GlaxoSmithKline @&men is the purest biotechnology
company with its human vaccine production. From raatler perspective, many small
companies provide services to these large thermpexgtmpanies. When these small
companies are also considered as therapeutic coespaver the last decade on average 40
percent of all US biotech firms operate in the dpeutics sector while in Europe as a whole
less than 20 percent are engaged in therapeutics.

Next to pharmaceuticals, Flanders has also a stradgion in related fields such as medical
devices (with Contrel, Cyberonics and Guidant) aratlical imaging (with Agfa).

Although the labelemergingis still used for the biotech industry, the numioérmedical
biotech products on the market is strongly growamgl the pipeline with future products is
really impressive. In recent biotech reports fordpe and the US, the product pipeline over
the pre-clinical, Phase |, Phase Il and PhaseslIfiresented for the most important biotech
countries. Although pipeline information should alg be treated with some precaution,
Table | shows that other small European countriearly outperform Belgium in terms of

(future) pharmaceutical product development. Ttegseprobably many diverse explanations
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for this situation but the more important questisrhow this disappointing situation can be
improved. The most obvious answer to the latterstioe is get active involvement from
government. A partnership between industry, reeaentres and government is found in
every successful country. Only with a well estdi#i$ industrial policy, new highly-
knowledge intensive sectors can emerge, grow andish. In extremely complex regulatory
environments — such as life sciences-, sector dpugnt can't be left to the market. This
aspect will be further elaborated in the next sedibut it is striking that in the UK- the
leading European biotech country- the national ddewe industry together with several
government departments recently published a refmwrsafeguard a successful national
bioscience industry. Simply too much is currenttystake. The biggest fear of the UK
industry is that part of the industry will relocate the US, attracted by the world’'s largest
end-market, the critical mass of established pablé companies, the deep talent pool, and the
generous funding (from the $ 27 billion annual betdgf the National Institutes of Health

through the most developed public capital markatsegchnology in the world in NASDAQ).

Table | — Product pipeline of public bioscience pamies worldwide (2002)

Pre-clinical Phase| Phasel| Phaselll '

us 584 96 148 44 872
UK 65 50 56 23 196
Switzerland 45 12 11 11 79
Sweden 14 8 10 - 32
France 16 8 6 1 31
Denmark 14 5 4 28
Italy 9 - 4 3 16
Israel 2 3 6 4 15
Germany 7 4 3 1 15
Norway 8 2 2 3 15
Netherlands 9 1 1 - 11
Finland 9 1 - - 10
Ireland 2 - 2 3 7
Belgium 2 - 1 - 3

Source : Pharma Projects for the US; Ernst & Yound:fmope

Most of the Flemish medical biotech companies Haaen founded after 1995. Innogenetics,

founded in 1985, is the only mature medical bioteompany in Flanders from the first

11



European Biotech wave. Genzyme Belgium and Tibbtems are two other important
players with a business history of some 10 years.

The small Flemish biotech cluster employed some0168ople in 2002. Employment in
medical biotech companies is much lower and Inneties alone employs close to 600
people. Despite the spectacular increase of todigatlons by VIB and other Belgian
scientists, the number of new companies foundet gear is rather low over the last years.
Innovative scientific breakthroughs mostly needHar research before the market potential
of derived products can be assessed. A researaty peith most incentives dedicated to
generate top publications risks to neglect lesovative research that is necessary to
transform knowledge into economic value. A closetlaboration between industry and
research institutes could lead to the selectioneséarch fields in which more applied pre-
market research will be concentrated. This typeatiiboration or biotech niche-creation has
multiple benefits. New firms can be created whamn time-to-market is shortened thanks to
more applied research. The reduction of marketsrisil improve the access to venture
capital for the new companies. It is also concdwathat several new firms provide
complementary services in the new niche. The coltaion with industry can also include
important inputs from industry (equipment, regutgtsupport, logistics).

This collaboration should not be confused withseesch policy that allocates most resources
to applied research. Most research will be direetieithe creation of frontier knowledge since
applied research is traditionally the field whenevgte industry takes the lead, often in
collaboration with universities. However, when theal of research investments is to
stimulate the industry in Flanders, research presishould be in line with this goal.
Furthermore, the closer basic research moves tieedpsearch, the stronger the negotiation

position of universities.

3. New companies and cluster dynamics

New companies can be founded by existing privatepamies, can be a spin-off of
universities or are the result of a joint-venturetween private companies as well as
universities. In Flanders, all types of new biotealbgy firms can be found. Typical

university spin-off companies are Methexis GenomieMYND, Vivactiss and Beta-Cell.
New companies can also be a spin-off of severalaugities. PharmaDM was established in
2000 as a spin-off from the universities of Leuv&berystwyth (UK) and Oxford (UK).

12



DiaMed EuroGen, Galapagos Genomics and Xcellemisegamples of companies founded
by private companies. Generally, the activitiesrently pursued in starters founded by
existing companies already existed or were prepamsile the founding company. The
activities developed in university spin-offs alrgaéxisted or were conceived inside
universities. So two different business models &hbe considered : the model of a spin-off
commercializing knowledge from universities, neatthe model of an existing company
bringing specific corporate knowledge into a sefmlasiness entity. The network in which
the new companies operate strongly depends onrifji@ of the company. University spin-
offs conduct research as part of academic netwwHie company spin-offs generally work
close together with industry partners from the beijg. This general observation will be
illustrated in the next section.

New companies are founded because either privateaoies or universities consider the
new knowledge as marketable : expected benefiteesk@xpected costs. This type of
investment decisions include a high degree of uacgy. Existing companies have some
advantages compared to university scientists witkatrepreneurial experience. In principle,
existing companies should be able to set moresteatargets. Should the new company try to
develop new therapeutics or should it develop $peknowledge that can be sold to the
leading therapeutic companies? However, in indestrwith very specific knowledge
dynamics like biotechnology, the best business mioday can become outdated next week.
Next to the conventional investment decisionss ifjuite possible that some companies are
founded as a rational reaction to the limited fagdbppportunities for basic research. In
Flanders, small and medium enterprises are tatdetethe IWT. Furthermore, most large
companies have multiple research goals but thecehahfinding funding for each research
trajectory is limited. Bringing a specific reseatcajectory into a separate business entity can

make it much more easy to attract new research ynone

4. Equity : Size matters

Given the close connection of new firms to existifigns and universities, the initial
operational costs for new companies can often dacedl by agreements to hire equipment
and buildings, to share administrative personrelBhis makes it possible to start a company
with a limited starting capital. And indeed someena Flemish biotechnology companies are
founded with a very modest starting capital. BloM&Rs a privately founded biotechnology

company with a capital of only 500 000 Euro. Forngnather young companies, equity
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ranges from 1 to 3 million Euro. PharmaDM raise@ fillion Euro of seed and venture
finance to date. Equity of PharmaDM in 2001 wasly @88 887 Euro. In 2001, equity of
Beta-Cell totalled 1.2 million Euro and raised west capital was 1.5 million. Total R&D
expenses in the same year however totalled 91&G88 The starting capital of RNA-TEC,
a small company founded in 2000, was 900 000 Hogoity of AlgoNomics in 2001 was 3
million Euro and the company also raised 3 millBuro venture capital. These low figures
not necessarily point to a problematic weaknesshiese companies. It is quite possible that a
starting company with 5 scientists simply hires ipment from universities or other
companies and realises a breakthrough that attaéctsdant venture finance. After all Rudi
Pauwels, the founder of Tibotec, developed in ks garage a robot that made it possible to
later attract money from Janssen Pharmaceutica.eMeny when there is no spectacular
progress in the first years, companies with a lowrking capital become extremely
vulnerable.

A limited starting capital for a university spinfofan follow from limited resources for
further research inside universities. Typically,ivensities do not invest in pre-market
research although this would strengthen the negmiigosition of universities in later phases
of product/company development. In that case, teathe university can be the condition to
attract venture capital. In some other cases, wliydounded companies with a very low
starting capital could be a rational response tlable funding opportunities.

Due to the enormous heterogeneity of the sectaes,imhpossible to define a starting capital
benchmark that guarantees a stable corporate elifoai3 to 5 five years. However, even in
non high-tech sectors empirical analysis confire tisks of a small starting capital.
Undercapitalised companies face the risk of remgirsmall. In sharp contrast, a recently
founded company like Galapagos Genomics has r&@edlillion Euro since its incorporation
in 1999. The initial capital was provided by Tibotdirco and Crucell Holland, both private

companies.

5. Clusters: size matters

International comparisons on biotechnology actsitiraditionally focus on the quantitative
items like number of companies, employees, pateetsture capital raised, sales and R&D
expenditures. Belgium and especially Flanders perfeery well in these comparisons. These
comparisons are however very relative. As alreatiyicated, multiple definitions of a

biotechnology company are used. Furthermore, catiyegtess is a dynamic concept that can
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be influenced by government choices. Some Europegions can currently lag behind but
they can host the leading companies of the nexfopila technologies. Furthermore, the
characteristics of the existing companies are momre important than the number of
companies. The future market potential of ten yocmgpanies that are strongly supported by
existing companies and leading research institcaashardly be compared with the impact of
hundred small undercapitalized companies. Startiogn this perspective, the dynamic
competitiveness of a biotechnology region like Blens depends mainly on the interactions
between different companies and to a lesser extenthe number of companies. An
interactive network of companies or a cluster masffect a life cycle, conceptually distinct
from but related to the life cycle of the technaésgproduced at the cluster. The forces that
influence the growth and entry of firms in clustare not simply related to the stage of each
technology: they depend also on the stage of tnstenl in its own life cycle. The strength of a
cluster has multiple dimensions. A cluster can beemtry attractor, meaning that economic
actors outside the cluster are attracted to th&teuA cluster can also be a growth promotor,
meaning that the companies in the cluster can gustvbecause they belong to the cluster.
Both positive phenomena are conditional. Clusteesdnto grow or take-off. Growth is only
possible once a sector-specific critical mass @& thuster is reached. Cluster growth is
limited since mature clusters can be transformedewer clusters with own dynamics.
Empirical work on the US computing industry in th880s found that the critical mass for
software development clusters was close to 9000@mes (Swann, 2002). As long as the
software sector was smaller, growth remained modest peripherals and hardware, the
critical mass was slightly higher (over 10000 ergpks) but the sector of chips development
had a much lower critical mass (4000 employeesj)esthe growth of new applications and
technologies, comparableritical mass indicators are hardly conceivable for most
biotechnology industries. For the therapeuticaltdibnology sectors that develop final
products, the cluster concept is probably lessvagle The existing market situation is
dominated by relatively few global pharmaceuticainpanies of which some employ more
than 100 000 employees. Every pharmaceutical gsaacbmposed of many clusters. With

respect to therapeutics, only specific supportiches can develop internal cluster dynamics.

The concept of critical mass has strong theoretigadlerpinnings but its policy implications
are unclear. When the critical mass of a specitimbrmatics cluster should beemployees,
which strategy can then be followed? One couldktlah sector-specific funds that provide

equity to possible starters. This is however aefialeading to an uncertain return far away
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in the future. The most pragmatic strategy to reemtical mass is to attract large foreign
companies, especially biotechnology firms with @as activities such as diagnostics next to
therapeutics and bioinformatics. These companiesnat only important since they inject
experience into a region. Most benefits from thespnce of large companies are only
measurable over time. Leading companies will outsmuspecific activities to small
companies to limit up-front investment costs aiséls. As such, a contract market for young
companies is created. Young companies will loqatie the region for other reasons too. They
know that the leading companies employ many sgstsand very experienced people. Some
young companies will come to the region to prafitni the available human capital potential.
Especially experienced product managers in leadorgpanies receive many attractive job
offers from small companies.

The location decision of a big player in the indpsas enormous symbolic value for the
region. To choose a specific region among manyrsttsea validation of the superior local
business environment. The location decision of mmgortant company can influence the
future location decision of many other companiésy &#om other industries.

A competitive cluster policy should not only aim ptoviding incentives to start new
companies. It should also ensure that critical nimsgeated in a relatively short period of
time. Once other regions or companies could gaadeship in a specific industry and
effectively protect their position with licensinggraements and patent policies, it is very
difficult to overtake leadership. New industriesrfore should be developed before potential
competitors are strong enough to compete. Attrgcteading companies is essential to

increase critical mass in short time.

6. Flanders versus Denmark

Flanders hosts several important pharmaceuticapeoms but their activities in Flanders do
not focus on medical biotechnology. So the desdripesitive cluster effects on small
biotechnology companies are limited. The Flemisttdzh cluster grows but at a slow pace.
Other regions in Europe seem to perform better.niz@k with a population of 5.3 million
inhabitants is an excellent point of reference Ftanders. Denmark created with Medicon
Valley in Hilleroed — 40 kilometres north of Copegjen- the fastest growing biotech cluster
measured by products in development. In Mediconeyalfounded in 1992, a couple of
industry giants like Novo Nordisk and Lundbeck tibgge with more than 100 medical biotech

companies and 6 science parks employ 40 000 peopulegenerate annual exports of $ 4
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billion. Medicon Valley’s seeds were sown in 1992idg discussions between researchers
from the University of Copenhagen and the Univgrsit Lund in Sweden. These scientists

discovered they had more collaborations with pastire the US and in Japan than with each
other. Their willingness to increase collaboratemmong neighbouring countries has been
enforced by the Oresund Bridge that connects the rations. This bridge created many

economic opportunities and strongly increased nitglof Scandinavian researchers.

As of 2003, 60 percent of the Scandinavian pharoiéc@ and medical industry is located in

Medicon Valley what makes it thé%3argest Life Science Cluster in Europe. Around 50
venture funds are currently active in biotechnoldggnish universities received resources to
invest actively in new domains like bioinformaticBhe Center for Biological Sequence

Analysis at the Technical University of Denmark wasned in 1993 and is now the largest

bioinformatics centre in Europe. Already in 2002&nnark counted more than 300 students

with a MA or PhD in bioinformatics. No other regionEurope has this asset.

In 2001 alone, more than 20 new medical biotechpamies were founded in Denmark. This
is more than the number of new companies foundeflanders over the last five years. A
comparison is however difficult because the numifenew companies in Flanders counts
only pure biotechnology firms. Furthermore, smaildercapitalized companies with a few
employees cannot be compared with larger new compaiVhat matters, is the future
development of these new firms. In Germany, 15Qebimology companies have been
created since 1999. There are currently some 3@@di companies in Germany but the
number of products in the pipeline from these camgsm is very low. The aggressive
programme of venture capital funding in Germanyragjuently criticized for leading to the
hasty creation of too many companies that lack lgidiusiness plans.  The strongest
indication of the Danish success in medical biotebbgy deals with the ability to attract
leading biotechnology companies. In 2001, Medicaalley could attract a $ 357 million
investment from Biogen, one of the global leadarmedical biotechnology. The investment
in Denmark will lead to the first non-US Biogen roéecturing facility and is part of
Biogen’'s strategy to consolidate world leadership hiotechnology. The European
headquarter of Biogen is in Paris but the compadyndt yet produce in Europe. Biogen will
employ 400 people at the 24 hectare facility, ofolhhalf will be recruited in Sweden. The
decision of Biogen was made after 14 months ofahgh research and evaluation of many
potential sites. It is not know whether Flandersweong the other sites. The importance of

Biogen coming to Denmark cannot be underestim&eduneranks Biogen among the ‘100
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fastest growing companies’ and in 2001 the incpomtion of the company made it possible
to pay cash for the new facility without requestilbgation incentives. As a result of the
decision to invest strongly in new production cagyaenany other biotech companies already
contacted Biogen to consider joint ventures ornetbgy licensing. So before Biogen arrived
in Denmark, its expected arrival already createdketapotential for small production and
engineering companies.

Danish officials correctly understood the impor@naf getting Biogen to Denmark and
presented the case of Medicon Valley already inye2000 at the US headquarter. The
director of Copenhagen Capacity became Biogen'sngeent contact point in Denmark.
Ultimately, Biogen choose Medicon Valley becausetlé existing biotechnology and
pharmaceutical cluster, the outstanding servicenf@openhagen Capacity and other Danish
officials, and finally because of the liberal biess climate in Denmark that is comparable to
the US business culture. The latter aspect is ooefi by the World Competitiveness
Yearbook 2003 that ranked Denmark as the countryhith bureaucracy hinders activity
least. The second country in this list is Swedeea,US is on third place.

Biogen is not the only success story for the Dabisitechnology cluster. Genmab is also in
the process of constructing production facilitiestle valley. Medicon Valley could also
attract Bayer to locate its Nordic headquarter he biotechnology cluster, as well as
Yamanouchi Pharmaceuticals, the leading Japaneaempbeutical company with annual
sales exceeding $ 3.5 billion.

In rapidly changing technological environments dicgons are hard to make but the chances
of achievingcritical biotech cluster masand subsequent strong growth obviously look better
in Denmark than in Flanders.

It would not be a luxury for Flanders and Belgiumttosely investigate the recent investment
decisions of non-European biotechnological and mhaeutical companies in Europe. This
analysis can eventually result in some basic recengations that need not require large
investments. The permanent availability of expergehlocal contact persons who really
understand the sector and the specific needs ohtlesting company is probably the most
important condition to attract leading companiese® Flanders provide this type of service

adequately?
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7. Supporting biotech entrepreneurship and attracting foreign investments

New companies are strongly supported by the VIB.c&i2000, the VIB provides a bio-
incubator to life science companies. The bio-intobda a 40 000 square feet up-to-date
building located in the heart of a hot-spot forteah activity and is available for R&D
oriented life science companies. Currently, the -ibcmbator houses the following
biotechnology companies; Ablynx, AlgoNomics, BioMKR Devgen and Methexis
Genomics. VIB also established several core faslifocused on advanced technologies
(with high through-flows, miniaturisation,...). Thesere facilities — a Micro Array Facility, a
Proteomic Facility and a Genetic Facility- operiate fee-for-service mode and are available
for both academic groups and companies.

A broader and not just technology-oriented iniatiis that of spin-off support by
K.U.Leuven Research & Development. This unit prasoand supports the transfer of
knowledge and technology between the university ahd business world. The
multidisciplinary team consists of legal counsd|orpatent experts, economists and
engineers/scientists. Next to supporting the dereknt of business plans and helping to
attract venture capital, Leuven R & D also provigesnagement, intellectual property and
infrastructure support.

In Ghent and Leuven, new biotechnology companiesadequately supported. In one of the
next sections, one of the conclusions at the enthefcompany overview is that young
companies seem to experience problems in thediostth phase. While there is in Flanders
enough support to start a research intensive coyppais often heard that there is hardly

support for R&D-intensive companies once they eimterthe production phase.

In addition to supporting new companies, Flandexently increased its efforts to attract
foreign investments. The Flanders Foreign Investr@#fice (FFIO) provides free advice to
companies that are interested to invest in Flanddrs FFIO has offices in Brussels, Dallas,
Chicago, San Francisco, Tokyo and Singapore. IrnBitussels office, some 5 general staff
members work together with 7 project managers. Ating to the website of FFIO, most of
the Brussels-based project managers started to atoRAEIO in 2002 and 2003. Some 10
people work for FFIO in the US, of which only onergon has a background in the life
science industry. Less than 10 people work for FiRl@sia.

An organisation like FFIO is indispensable for theher development of the Flemish biotech

cluster. Flanders should offer to foreign comparites same services as offered in other
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European countries. Given the very specific natdirhe biotechnology industry, it would be
advisable that FFIO has the means to invest in sacde relevant biopharmaceutical
knowledge. A foreign biotechnology company is nolyanterested in the central location of
Flanders but often needs very specific informat@n for instance the organisation and
characteristics of clinical trial structures in Bielm, on biopharmaceutical and related
regulation in Belgium as well as in the Europeaniodnon the speed of the regulatory
process (not only biopharmaceutical), on the albditg of specific scientists and

professionals, etc...

8. The Flemish Biotech Cluster : company profiles

In this section, the network in which several Flgimimedical biotechnology companies
develop their activities is presented. In the sréimish biotechnology cluster, it is difficult
to find many comparable companies. As a resulty wifferent companies have been
analysed. This overview does not contain very ttafinancial information on each
company. This is not always relevant and it turaetdto be rather difficult to obtain detailed
financial information from young companies. Manyomised to send annual reports or
financial summaries but very few have been received

This overview is based on research networks thatbza expected for different phases of
economic activities. Given the R&D-intensive chaeaof the industry, we always try to start
with the basic and applied research network and deatinue with production, logistics and
marketing networks. The latter networks are of sewnly relevant for companies beyond the
research phase.

In general terms, the number of interactions betwdiEferent companies depends on rather
evident variables like the number of companies he industry, the total number of
employees, the type of activities in the compaaied the history of the company. Typically,
university spin-offs operate in a mainly acadenetwork while starters founding by private

companies seem to focus on industrial partners.
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8.1 Innogenetics

Innogenetics, a Belgium-based international biatetdgy company founded in 1985, is
pursuing a challenging twofold growth strategy. Tdwmenpany is committed to becoming a
world leader in high-value added diagnostics (egfigctheranostics’) focusing on infectious
diseases, neurodegeneration, and genetic testivegthiEranostic approach can be defined as
the clinical targeted integration of therapeuticsl aliagnostics. Tests are created that can
identify which patients are most suited to a paftéc therapy. The new tests also provide
feedback on how well a drug is working what makiessé tests very valuable from a
pharmacoeconomic perspecfivdhe theranostic approach is probably the mostcéffe
strategy to establish a niche reputation in theumneatliagnostic market, valued at $ 20 billion
and strongly dominated by seven compahiemogenetics established strategic partnerships
with leading in vitro diagnostic players such ay&aRoche and Abbott.

Innogenetics has 9 subsidiaries, mostly to ensuaeketing and sales of Innogenetics’
products abroad. There are three special subsdiaCELLentis has been incorporated to
further develop wound care products while Delftdgpastic Laboratory (the Netherlands) and
Instituto Em Diagnostico Molecular Theranosticadlde Janeiro, Brazil) are subsidiaries that
participate in research projects or provide inputrésearch.

The principal technologies of Innogenetics are INNEST, LIA ans LiPA. The INNOTEST

is based on ELISA technology and is used for tgdtinge numbers of samples at low costs.
The INNOTEST product line represents around 15%tatél sales. LIA or the line
immunoassay system technology exhibits excellemsigeity, specificity and reproducibility
for multiple disease parameters. The LIA produce laccounts for some 25% of total sales.
Half of diagnostic revenues comes from the LiPAdots. LiPA is a multi-parameter
detection system for nucleic acids, based on theerse hybridization principle. This
molecular product line addresses the theranostiaskeh and the profit margin ranges
between 50 and 80%.

In 2002, total revenues of Innogenetics were 55iiom Euro, of which more than 86%
resulted from selling over 20 diagnostic produttse profitable diagnostics business finances
the development of new therapeutics. Operatingnrecérom diagnostics was 993 000 Euro
in 2002 while operating loss from therapeutics W@t million Euro. In 2002, total R&D

! The use of resistance tests to monitor HIV patiesgpanse to treatment can lead to annual cost-savings i
drug expenditure of thousands of Euros per patient.

2 Roche Diagnostics, J&J-Ortho Clinical Diagnostics, AbBiagnostics, Bayer Diagnostics, Beckman-Coulter,
Becton Dickinson and Dade Behring
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expenditures were 28.6 million Euro of which ov@@bwas for therapeutic purposes. In the
same year, consolidated R&D income was 6.9 milkono.

At present, Innogenetics’s therapeutic portfolimsiets of innovative candidates in the fields
of hepatitis C, immune disorders and wound care (#tter through its wholly owned
subsidiary XCELLentis). The clinical developmenbgram for a hepatitis C therapeutic
vaccine is currently in Phase II. This therapewaccine candidate contains a strain of
proprietary purified viral E1 protein of HCV (EI)his candidate has been selected since a
broad research program at Innogenetics suggestdtiib humoral and cellular immune
responses to the HCV E1 envelope protein are higglaired in patients with chronic active
hepatitis C and may be important for clearance ©¥H

Preclinical programs are underway for the treatneérgulmonary edema and sepsis as well
as for a prophylactic vaccine against hepatitis C.

Since 1996, Innogenetics has been listed on NASEAGDbpe. Currently, the company is
listed on the first market of Euronext Brussels anglanning to engage in a public offering
of new shares for a maximum amount of 11% of threetul iSsued share capital. Innogenetics

currently employs around 600 people.

Research network

Innogenetics organises collaborative research witliversities and academic research

organisations as follows :

1. Joint research projects between Innogenetics angensities. Innogenetics
finances a significant part of total expenditured enakes use of IWT subsidies;

2. Innogenetics participates in academic researchegi®jand pays one or two
scientists at the university. The goal of this @bbration is to realize a Proof of
Principle. Further research will then take plackhabgenetics.

3. Informal collaboration for testing and validatiohhis is more service-oriented
research.

4. Ad hoc exchanges of materials with a material fimsgreement.

The latter two options are mostly used for collabion with other private companies.
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The focus of collaborative research is currentlysl®n basic research but on validation
although the company receives proposals for séiemllaboration from everywhere. This
indicates the excellent scientific reputation & tompany.

For Innogenetics, the quality of collaboration naty depends on the scientific quality of the
researchers involved. For a company with productthe market and promising therapeutics
in clinical tests, the time to achieve results orsblve problems is crucial. Therefore,
collaboration is preferred with flexible and opeganisations that have the means to achieve
results under time pressure.

A quantitative assessment of research networksbeabased on patent information or on
publications. Publication information offers thevadtages that annual changes in the number
of publications, the number of co-authors or theggaphical location of co-authors can be
easily detected. Innogenetics developed over tinmraplex research network in which
universities play a dominant role. An analysis difiblcations by researchers from
Innogenetics can reveal structural characteristidhis network. In Table II, we present the
evolution of joint publications over time. Only didations cited in the Web Of Science (ISl
Science Citation Index — Expanded, 1972-2003) wesed for the analysis. As of August
2003, researchers from Innogenetics co-authoreatéh 527 publications in ISI. Most of the
publications relate to work on hepatitis C and hiépaB with respectively 103 and 47
publications. Some 90 publications on hepatitise@lavith E1. Innogenetics furthermore has
57 publications on Alzheimer’'s disease, 43 puhblocest on AIDS/HIV and 8 publications on
the Creutzfeldt-Jakob disease.

For a company with three diagnostic product setsyrpublications on HCV or HIV refer to
LIA or LiPA. So the research networks for a specifisease in practise also conducted
research to develop the most appropriate diagnpetiducts. Especially with recent and very
complex diseases, a better understanding of theasks can be facilitated by precise
diagnostic technologies. Diagnostic expertise idlie later development of therapeutics.

In Table I, the number of publications on five @dises as well as the number of geographical
network point is mentioned for each year. A geobiegd network point is a city in which
universities or hospitals are located that collabted to research projects and joint
publications. Often more than one hospital in @ cillaborated to a project and publication

but then only one geographical point is counted.
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Table Il — Network analysis based on publicatiopgdsearchers from Innogenetics (number

of publications — geographical network points)

Topic ‘88 ‘89 ‘ ‘90 ‘91 ‘92 ‘03
HCV 24 45 15 24- 10- 58 812 57 48 811 12- 3-7
32 28 20 20

HBV 46 12 14 24 59 78 912 66 811 4P

Aids/HIV ~ 1-3 32 25 25 36 45 410 6-17 516 16 6-18-273 2-7 1.3

Alzheimer 34 13 12 33 35 14 810 58 47 617 5410 10- 3-7 510

Cr-Jakob 11 46 27 13

TOTAL 47 13 12 65 714 11- 27- 34- 16- 11- 23- 19- 24 30- 27- 14-
20 50 45 34 25 45 38 48 60 52 28

Most geographical network points are located inogar but there are large differences
depending on the research subject. Joint publicsitan HCV started with a limited number
of authors from Brazil and Niger in 1992. In 19@thors from 32 locations collaborated
with researchers from Innogenetics. Most of thagdas worked in Europe but there were
also researchers from Brazil, the United StatgsardaArgentina and Taiwan involved. In the
same year, there were joint publications with redeers from Chiron, Roche and Abbott.
After 1995, the number of geographical points heenbstrongly reduced but the collaboration
with researchers from Brazil (Rio de Janeiro, Gaiand Sao Paulo) remained sustainable.
Only in 1998, there were joint publications witlsearchers from China (Shangai) and Benin
and Burkina Faso.

The publication network for HBV contains less pahtions and geographical points. In 1993
there were publications with mainly European redeens and with a team from Rio de
Janeiro. Only in 1998, the publication network utdd authors from the United States
(Seattle and Atlanta), as well as authors fromdn@ew Dehli) and Venezuela (Caracas).
Since 2001, there are publications with authorsifidong Kong and China (Macau). In 2000
and 2002, there are joint publications with resears from Glaxo Wellcome.

The network for joint publications on AIDS/HIV stad with collaborations with authors
from Antwerp and Amsterdam. In 1992 and 1993, sdvgint publications were written
together with African researchers (Gabon, CamerQmte Ivoire). Between 1996 and 1998,
the contributions from African researchers did @age. There are joint publications with
researchers working in Senegal, Zambia, Nigeriyg8p Cameroon, Gabon and Niger. The
collaboration with authors from Dakar and Congospsted until 2001. After 2001, the
number of publication decreased and the networkaooed mainly European cities, next to

Miami and Rio de Janeiro.
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Joint publications on Alzheimer’s disease startedl988 with co-authors from Antwerp,
Cleveland and Los Angeles. The collaboration -legdio publications- with researchers
located in Antwerp continued until 2000. From 198%2il 1995, there were joint publications
with researchers from Cambridge (UK). In 1995 atfiulicollaboration with researchers from
Gothenburg (Sweden) started and yielded every s@aral publications. Other Swedish co-
authors can be found in Stockholm, Malmo, Huddiage Pitea. In 1996 and 1997, there
were no publications on Alzheimer’s disease co-@ueith by researchers form Innogenetics.
Another fruitful collaboration, namely with reselhets located in Munich started in 1996. It
is striking that on Alzheimer’s disease joint pohtions with authors outside Europe is rare.
In 1996 and 2000, there are joint publications wékearchers from New York and Toronto
and in 2003 there are joint publications with ststa in Australia (Melbourne and Clayton).
The limited number of publications on Creutzfeldkdb’'s disease does not reveal specific
trends. Most publications in 2001 were co-authdrgdesearchers in Sweden while in 2002
most publications resulted from collaboration warman research units.

This information on joint publications can be comgghwith a short overview for Chiron
(Emeryville, California), one of the most importas@mpetitors of Innogenetics. Chiron was
founded in 1982 and the focus of its activitiesinigithe 1980s was on HIV and hepatitis.
After 1990, the company developed products agaitisr diseases like kidney cancer and
multiple sclerosis. In 1995, a partnership with Bidis AG was formed. In 2002, Chiron
employed 4044 people of which 1819 outside the ld$he same year, total revenues were $
1.276 billion with a gross profit margin of 63 pent of net product sales. In Chiron’s actual
vaccine pipeline, research on a HCV vaccine is ga@n in collaboration with CSL Ltd,
St.Louis University and the NIH. The collaboratiwith CSL Ltd did lead to successful Phase
| results.

Researchers from Chiron co-authored in total 2fp@Blications, more than 4 times the
number of publications by researchers from InnogesieSince Chiron is more than six times
bigger than Innogenetics in term of employees effiectiveness of research at Innogenetics
seems to be excellent. 436 publications by rebessat Chiron relate to hepatitis C. Around
half of these publications (218) was publishedraf&94. In total, 311 of the publications on
hepatitis C relate to E1. This is more than threee$ the number of publications on E1 by
researchers working at Innogenetics. Researchemn fChiron also co-authored 295
publications on AIDS/HIV, and 68 publications oeplatitis B. In contrast to Innogenetics,
researchers from Chiron have no publications orutZfeldt-Jakob’s disease and only one

publication on Alzheimer’'s disease.
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Since the late 1990s, more strategic alliances \gHding companies shape the future
research at Innogenetics. Solvay Pharmaceuticabhrbecthe first strategic partner of
Innogenetics. Both companies started a researdaboohtion in November 1997. Solvay
took a stake in Innogenetics’ capital, today amimgnto approximately 8%. This deal has
been renewed in January 2003 for a period of tlgeses. Both parties will complete the
work-up of previous targets for drug developmentval as explore new ons. Collaboration
with other companies is presented in the next@ecti

Production and marketing networks

Innogenetics primarily uses three channels for etarg and distribution. First of all, there

are own subsidiaries covering Germany, ltaly, Fear8pain, the US, Benelux, Switzerland,
Austria and Eastern Europe. Secondly, a networkndépendent distributors is used and
finally there are several strategic marketing arstridution partners such as Bayer
Diagnostics and Abbott Laboratories. Marketing gmbduction agreements with other

companies typically contain research collaboratidns is the case with the agreements with
Rhein Biotech, Bayer Diagnostics and Cepheid.

Rhein Biotech (acquired by Berna Biotech in Jul920

In March 1999, Innogenetics concluded a strategltalooration with Rhein Biotech in the
field of biotechnological production. Both companiestablished a research program to

developHansenula polymorphstrains for the production of specific proteins.

Bayer Diagnostics

In March 2001, Bayer acquired the exclusive worltlvisales and marketing rights to
Innogenetics LiPA HIV drug resistance and LiPA H@¥notyping testing products. These
products are now sold by Bayer under its own VER$ANabel. In return, Bayer made an
up-front payment of 10.4 million Euro and an equityestment of 10 million Euro. In June
2002, Bayer paid a 2 million Euro milestone paymkmntthe successful completion of the
study on the clinical utility of HIV-1 resistancerays (LiPA). This agreement includes

further R&D funding and a transfer price for theghased tests.
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Roche Diagnostics

In May 2001, Roche Diagnostics and Innogeneticgredtinto an exclusive licensing and
collaboration agreement to develop and market anaege of rapid molecular microbiology
tests. Roche aquired a worldwide exclusive licdnse Innogenetics for the exploitation of
these patents in the field of bacteriology. Rochel pnnogenetics an up-front amount of 10
million Euro but the deal includes also full R&Dniding, milestone payments as well as
royalty payments on sales. For Innogenetics, te@l grovides a better valorization of its

intellectual property through access to Roche’ddvade sales and marketing network.

Abbott Laboratories

In 1999, Innogenetics concluded a distribution agrent with Abbott Laboratories.
According to the new distribution agreement of JAB02, the Innogenetics’ LiPA HLA
tissue typing products are now marketed worldwide doth Innogenetics and Abbott

Laboratories.

Cepheid

In November 1998, Innogenetics entered into a rekeapllaboration and supply agreement
with Cepheid, a leading California-based micro-dasgfic technology company. Cepheid is
providing its technology and system integration estipe (microelectronics and micro-
fluidics) while Innogenetics’ contribution will ilve expertise in the development and
processing of DNA-based test systems. Cepheid midduce the microsystems and

Innogenetics will be the exclusive distributor lbé tresulting diagnostic products.

Innogenetics and the necessity to collaborate?

The network in which Innogenetics develops its\atatis is extended and complex. As long

as the main goal of the company was research, agag®rtners dominated. However, those
products with highest value added — the LiPA prdsiuare distributed and further developed
in close collaboration with dominant firms like BayDiagnostics. This will also be the case
once the therapeutic vaccine against hepatitisd®gs to be successful. Innogenetics is too

small to finance a complete Phase Il of clinicalls and possible partnerships are currently
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discussed. Every possible partnership implies tmarisg of profits but also of risks. A
successful Phase IIl outcome does not lead byitefirto a product on the market. There can
be later complications or competitors can be gadiethe market with a similar product. A
partnership for therapeutic products is therefordrinogenetics the best strategy to limit the
business risks and strongly increases total incognesome up-front payments. Given the
market value of an effective HCV vaccine, these npayts will significantly change
Innogenetics’ balance sheet.

Collaboration with the largest companies not orffgrs access to their capital, technologies
and scientific expertise. Large companies are bqgsatpped to bring a new product to the
market and this is a challenging task in the higidgulated markets of diagnostics and
therapeutics. Every step during manufacturing amaketing of therapeutic and diagnostic
products is subject to very strict regulatory colstthat can be different in each country. The
processes to obtain these approvals and the sudrgecpmpliance with appropriate statutes
and regulations are often complex, time-consumang, require substantial resources.

For small companies, these regulatory costs cah tiea barrier that effectively closes the
market. But even for a large company like Innogesetshifting the regulatory costs to
strategic partners like Bayer offers enormous cestings. In the 2001 letter to the
shareholders it was mentioned that sales and niagkekpenses have been reduced from
19.9 million Euro in 2000 to 16.8 million Euro irD@1. This reduction resulted from the
transfer of the LIPA HCV and HIV marketing busingssBayer, mainly reducing sales and
marketing expenses in the US. This cost reductidlomillion Euro represents 7.5% of total

revenues from product sales in 2001 (41.1 milliomck

Competitors

Many companies work on hepatitis C vaccines bulificult to compare the efforts and
progress of all the potential competitors for Ineoetics. Furthermore, therapeutic vaccines
should be clearly distinguished from prophylactiac#ines. Depending on the stage of
development, very few companies have a therape&aticine in Phase |l of a clinical trial.
The Austrian company Intercell AG (Vienna) annouhae November 2002 the start of a
Phase Il with patients who exhibit no responsenterferon-ribavirin combination therapy.
The vaccine of Intercell combines a pool of fiveptiges and Poly-L-Arginine which is
known to stimulate the immune system. When theystsguccessful — results are expected

by the end of 2003- Intercell will go ahead immeelia to enable international regulatory
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filing of the product to start in 2007. In the pasinogenetics worked together with Intercell
what again illustrates that this industry is bagedntense knowledge-networking.
Other companies working on therapeutic vaccines @Geaencor/Phogen, Merix, Tripep,

GenPhar. The vaccines of these companies arengtié development phase.

29



8.2 AlgoNomics

AlgoNomics was founded on the30f June 1999 as a spin-out of KULAK (Kortrijk-leas
division of KULeuven). AlgoNomics is operating frothe Technologiepark in Ghent. The
company is active in the drug discovery field aag s roots in structural bioinformatics. It
owns a rich, proprietary platform for structure-bdsirug design. AlgoNomics' technology
platform contains biologically validated, innovaitools, which have been developed in-
house. These tools add great value in drug tarigetacterization and lead discovery and
optimization. AlgoNomics is a private company thaised over 3 million Euro in venture
capital to date. The main shareholders are Gemmsa§iFund (K.U. Leuven), Fortis Private
Equity, KBC Investco and TrustCapital Technologyg@Nomics' research is supported by
government grants from the Flemish Government (IWdanderen) for the implementation
of its core research program, totaling 1.5 millwro to date. The founders of the company
are Dr. Johan Desmet, who was a post-doc reseavthiee FWO-VIaanderen at the IRC, and

Dr. Ingnace Lasters.

In 1990, Algonomic’s founders discovered at KULAet“Dead-End Elimination” theorem.
This theorem enables to predict more accurate tateiredictions and was published in
Nature (1992). The main engine of the technology plat®rithe proprietary FASTER
algorithm- is based on the Dead-End Elimination EpPEalgorithm. The discovery of
FASTER in 1999 gave rise to the founding of AlgoNesn This algorithm has the
accurateness of the DEE-method, but is about 1@0@stfaster. Suddenly, a number of
advanced applications were possible on a persa@mapater. Examples of these applications
are flexible docking, analysis of structural fleikilp, drug prediction and so on. Based on
DEE, FASTER and other technologies, AlgoNomics tgwed the powerful technology
platform Tripole™. It is a proprietary technologjatform for target characterization and

lead optimization used in the pharmaceutical ingust

A second platform is AlgoNomics' Epibase™, a prddlatform that is used to discover and
select specific epitopes. This epitope discoveryapplied to vaccine development for

infectious diseases, for cancer treatments asagdth protein de-immunization.

AlgoNomics aims to become a leader in the discoyencess of novel therapies for the
treatment of human infectious diseases and cafi@erthis end, it applies its proprietary
technology mainly in the field of peptides and batlies, and in the development of

prophylactic and therapeutic vaccines. In ordeetdize its goals AlgoNomics intends to use
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its technology platform to identify and improve gotial therapeutic products. Additionally,
AlgoNomics offers services and contract rights tbeo companies for the use of its drug
discovery technology against payments and futuyalties. Currently, AlgoNomics holds 7
patents. Finally, the company wants to bring presldiom research to early stage human

clinical trials.

Network

AlgoNomics is a young company but collaborationghvather biopharmaceutical firms and
academic organisations are a central componertteobtisiness strategy. There are different

types of collaborations:

+ collaborations where AlgoNomics offers technolodptiorm services to enhance drug

discovery process of biopharmaceutical companies;

« academic collaborations in research projects toacherize drug targets (AlgoNomics

brings in its lead discovery and optimization exige) ;

+ specific types of collaboration like outsourcingppproduction, biological validation,

or (pre)clinical studies before seeking licensiagtpers.

Most collaborations with biopharmaceutical compamidl take the form of a partner-funded
study program of three to eight months in dura{idtage 1). At the conclusion of this stage,
the objective is to demonstrate that their leadaliery and optimization technology improves
the drug discovery process substantially. At tiaéf the partner has the option to enter into a
research collaboration program (Stage Il), inclgdiregotiations for a licensing agreement
pertaining to the specific compounds studied. Algofits believes that this partnering
approach allows more intense and frequent colldiooravith other companies. Important
ongoing collaborations involve Innogenetics, Peps8gstems and Ablynx. Since February
2001, Innogenetics uses the Tripole™ and EpibaseéMnblogy platforms of AlgoNomics
for vaccine development. Pepscan Systems BV istalChiotech company offering peptide-
based discovery technologies for studying proteotgin interactions and identification of
lead peptides. These tools are internally usedafastrong pipeline of synthetic peptide

vaccines that target humoral mediators of oncology.
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AlgoNomics argues that collaboration on their tatbgy platforms Tripole™ or Epibase™

gives a partner the advantage of acceleration awgt ceduction of the drug target
characterization and lead discovery and optimimatidlso, the partner gains a better
understanding of protein and peptide molecularctires and binding properties, reducing
surprises and lowering the probability that drugdhwadverse effects will survive early stage
discovery screens and enter clinical trials. NeXttheoretical binding properties of a drug
target and their potential leads can be mappedellgemproving the intellectual property.

Finally, collaboration allows predicting and impihog binding possibilities on drug targets

that are hard to find in a laboratory environment.
The most important academic collaborations weltéaieid with:
+ Laboratory for Retroviral Research (LU)
+ Medical Research Council (Cambridge, UK)
+ Institute of Tropical Medicine (Antwerp, BE)
+ Academic Medical Center (Amsterdam, NL)
+ Rega Institute (Leuven, BE)

+ Université de Liége (Liége, BE)
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8.3 XCEL Lentis

XCELLentis was established in February 2001 asraaifb of Innogenetics. The rationale for
this wholly-owned subsidiary of Innogenetics wafld. First of all, the new company
would increase the focus on Innogenetics’ wounce caetivities and build on in-house
competencies. Secondly, separating wound care fvtmar activities would increase the
visibility of XCELLentis in the marketplace and tkéy facilitating the build-up of market
recognition. XCELLentis’ products are geared tatreifficult to heal wounds such as burns
and chronic ulcers. Additional target areas mayuihe reconstructive, plastic and cosmetic
surgery as well as otological wounds. In 2002, @8pte were employed by XCELLentis in
Merelbeke.

By the end of the 1980s, Innogenetics was alreatiyeain the field of autologous wound
healing (AutoDerm), i.e. with patients’ own cellgnd allogeneic wound healing
(TransDerm), i.e. with donor derived cells. By 198#ogenetics tried to make a marketable
product on the basis of their in-house knowledgan@ were given by IWT-Vlaanderen and
VLAB (Vlaams Actie Programma Biotechnologie; thisogramme was also coordinated by
IWT-Vlaanderen). Innogenetics collaborated with VQ&ije Universiteit Brussel) and the
Brussels Military Hospital Burn Centre. Innogenstibad its production centre and its
warehouse on the domain of the Military HospitdteTproducts AutoDerm and TransDerm
are already reimbursed in Belgium and registragamgoing elsewhere.

Beside these two products, Innogenetics also dpedl@ donor-derived deep frozen tissue
(CryoCeal) with a 6-month shelf life. The produatiof this product takes place in the
infrastructure of Innogenetics. It is also reimlaatsn Belgium and registration is ongoing
elsewhere. To control expenses for this expensieeuyzt, reimbursement is only allowed
when a hospital or burn centre provide this setvice

The fourth product is LyphoDerm. It consists ofelze-dried keratinocytes, which contain the
key factors that can stimulate and speed up thend/dwealing process. Because of the ‘non-
living’ characteristic of this product, it is cataized by the American an European agencies
as a medicinal product. Innogenetics started irb&h this project and collaborated with
VUB. The pre-clinical phase was performed by anliShgcompany that has built up the
necessary know-how during the past two decadesit&Sveere awarded by IWT-Vlaanderen
for a part of production. Concerning clinical res#a Innogenetics collaborates with Clinical
Research Organisations (CRO). These CROs screendtiieal centres that could participate,

contact them, start up and conduct the clinicaldriand report the results. Concerning
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LyphoDerm, study centers in the United Kingdom, adl, Germany and Belgium are
participating in the Phase Il trial.

Finally, XCELLentis developed in close collaboratiavith Polymer Chemistry (Ghent
University) a new self-supporting hydrogel woundeshing, named UlcoDress Plus.

XCELLentis is planning to license out this techrgyldor its commercialization.

XCELLentis regrouped Innogenetics’ wound care d@is. When XCELLentis was founded
in 2001, the first products and networks of companuniversity hospitals and dermatologists
were already present. For basic research, XCEL&ertilaborated with universities and
support was given by government through IWT-Vlaaadeand VLAB. Concerning applied
research, cooperation with a CRO is appropriatétingeup their own production and
distribution network is too expensive and XCELLsnlias to rely on other bigger market
players. For the production phase, XCELLentis igpsuted by its parent company. Finally,
XCELLentis has given an exclusive distribution tigr its wound healing products to
Fagron, a subsidiary of Omega Pharma.

As mentioned before, AutoDerm, TransDerm and Cryb@ee already available. But the
revenues from these products are too small to ntla&kecompany self-supporting. These
products are rather necessary to give the compgamgputation. XCELLentis has made clear
in which study field they are specialised and wite new LyphoDerm and UlcoDress Plus
products they hope to become an auto-financing emmpNowadays, XCELLentis is almost
completely financed by Innogenetics. In the futuree company wants to create its own
financing sources.

Like most young biotech companies, XCELLentis fasesie specific problems. One of these
problems is that federal government regulationssfound healing products are unclear. Are
these products transplants or medical devices®i$ery important since it has implications
on reimbursement. A company absolutely needs tavkwbich rules are applicable on its
product before bringing it to the market. The Mirysof Health should make the regulations
more clear and transparent. Another regulatory Iprobis that Europe is not yet a market as
unified as the US market.. The regulatory statugplmirmaceutical products varies from
country to country. This does not simplify the ation for biotech companies who wish to
bring their products to the market. Another issu¢hat the reimbursement of clinical tests is
highly regulated in Belgium and could be organisaetbre efficiently. Currently,
reimbursement is restricted to tests performed ¢gdamic institutions. But when private

companies perform these tests more efficient, wdny their tests not be reimbursed? It is
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possible that the reasons can be found in theiqailiand protectionist attitude of decision

makers.
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8.4 Devgen

Devgen is a privately held company set up in 199&vgen is also operating from the
Technologiepark in Ghent and employs around 10@lpedhe company focuses on the rapid
discovery of novel, validated targets and activengounds for the pharmaceutical and
agrochemical industries. Its technology is basedtlo® industrialization of the model
organismCaenorhabditis elegand.arge-scale target identification experimentshaiman
diseases are conducted with this organism. Thawallthe rapid selection of targets that
restore the disease physiology to normal in thiganism. Next, Devgen’s proprietary
comparative genomics tool rapidly identifies humlaomologues of the selected target.
Assays using the human targets are then configorpdrform target specific high throughput
screening and to initiate drug discovery programs.

Devgen is active in the fields of human health amap protection. The agro activities are
booming. Whereas the activity balance agro/pharms about 30/70 last year and 40/60 this
year, it will probably be about 50/50 next year gmuksibly move further in the agro
direction. The road to be taken will, of coursegéy depend on the outcome of the different
research programs and business opportunities.tlitmabout is mainly caused by the fact that
Devgen’s technology is easily applicable to agtimall biotechnology research and it has
become a profitable business. Due to the compleitfuman diseases, the pharma side is
more laborious and brings higher risks. It justegknore effort and time to develop a new
pharmaceutical drug than a pesticide. However, Bevgontinues its pharmaceutical
activities since these have a larger long-term esghotential. The profitability of the
agrochemical activities is positive for the pharmaccal activities. In the first place these
revenues fund pharmaceutical research. Secondypdsitive financial situation strengthens
the company’s negotiation position and offers more to find good partners.

Up till now, there were no problems to combine #grochemical and pharmaceutical
activities. For research purposes, the same teshynat applied and from an administrative
and accounting perspective scale effects are prebenwever, in the long run it is quite

possible that the two branches will split up toateea distinct profile for themselves.

Financial

Institutional and venture capitalists were respolesior the short-term financial input. In
1997 and1998 Abingworth and GIMV invested 7.6 milliEuro. In 1999, ING (BBL and De
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Vaderlandsche), KBC, Life Science Partners, SofinéRendex and Mercator raised another
23 million Euro. Another 6.3 million Euro was gateé in the year 2000 by Polytechnos and
Capricorn. This resulted in a total raise of 37lioml Euro since inception.

Devgen collaborates with pharmaceutical and agmodaa companies to further develop its
technology and to pursue the development and comatigation of products. These partners
provide Devgen with committed research funds, rtoles payments for assays and royalty
payments for products that might emerge from thialooration. In 1998, Devgen entered in a
two-year term collaboration with Janssen Pharmazun the field of target discovery. In
1999 and 2000 a collaboration agreement was sigiigdFMC for the discovery of novel
insecticides, which was continued for another fpears in 2001. Other partners after 2001
were Sumitomo (agro), Genentech, Syngenta, Dumnb] and Merck. All together, these
partnerships increased research revenues up toil@@nnkuro. The revenues of external
partnerships are responsible for the medium-temding.

Besides the private input, funds were also gratdddevgen. In comparison with the private
investors, these contributions were rather smalist Fof all, the European Community
sponsored international projects. Next, the Flem@&@bvernment supported investments.
Finally, support was also given by the IWT-VlIaaraterin total, these grants amount to 6.3
million Euro over the period 1997-2003, with thegest part provided by the IWT-
Vlaanderen. In the period 1997-2001, 3 million Ewras granted by IWT-Vlaanderen. This
was about 9 per cent of Devgen’s expenses fordire period, i.e. 32.7 million Euro. For the
period 2002-2005, total IWT support will increaseabout 4.3 million Euro or about 7 per
cent of estimated expenses. Devgen’'s experienck WiT-VIaanderen is that it is a
professional organisation. This is reflected instgport to submit projects and the pace in
which conclusions are taken and funds are received.

According to Devgen, the decisions of the Flemigbv&nment with respect to economic
support - other than through the IWT-VIaandereke tauch longer. In general, it also takes a
long time before the funds from the Flemish Govesnta for e.g. investments support are

actually received and more explication has to beryto justify certain expenses.

Collaboration

In the beginning Devgen paid salaries of reseaschemuniversities. This kind of academic
cooperation is now reduced. Now Devgen prefersatp fpe for service or to swap services,

which is not the daily routine in academic instdus. Devgen prefers to collaborate with
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consultants and other private companies. The coynadso tries to internalize essential
know-how by recruiting specialists.

Devgen’s activities with private partners are cariaed on delivering validated targets that
are drugable, in vivo and in vitro high throughguateening assays and lead compounds and
identifying the molecular mechanism of compounds. rAentioned before, these external
partnerships are very important for the medium t&rnding. Devgen’s technology has also
been validated through these collaborations.

Besides providing other companies with informatiDeyvgen uses its technology platform in
its own programs to discover and develop drugssé@hmograms are focused on metabolic
diseases including diabetes, obesity and dyslipi@esnd several central nervous system
related disorders. Devgen selected these areas siecmarket opportunities are obvious.
Devgen will proceed independently up to the stagere lead compounds with in vivo
therapeutic effects in mammals have been develdfesteatfter, further work will take place
in partnerships with pharmaceutical or biotech camigs. In other words, Devgen purely
performs basic research. After research on midse,aad higher forms of primates, Devgen
will out license lead compounds for its clinicailats. Due to the high costs and risks, the
company prefers not to invest in the following pgsSince the agrochemical branch is
profitable, Devgen does not feel obliged to lirk iiusiness to other companies immediately
or license out its knowledge. Partnerships willutegn milestone payments and royalties.

These revenues may make the company self suppdotintg research activities.
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8.5 Vivactiss

Vivactiss is a Leuven-based biotech company thatheen founded in 2001. The research
activities that lead to the creation of Vivactiserer started early 1995 at IMEC, the
Interuniversity MicroElectronics Centre of KULeuveéviivactiss is IMEC's first spin-off in
the emerging fields of microelectronics and biotethgy, known within IMEC as the
Human++ program. Most of the early research wasopeaed during the PhD of Katarina
Verhaegen, one of the founders of Vivactiss. Dutieg PhD work, a prototype sensor was
fabricated in 1998. Biological tests proved that tlevice could sense the activation of living
cells by addition of an agonist. A system was kfg#lorimeter) that allows the measurement
of minimal temperature differences. The work re=iilin the creation of Vivactiss, first
incubating in IMEC (July 2001), and starting itstiaties in February 2002. Vivactiss’
technology is situated on the cross borders of d8gstem technology and biology. It is a
biotechnology platform company primarily serving tife science industry, but also the food
and chemical industry seem to be promising markets.

Vivactiss’ activities require a dynamic combinatiasf several scientific disciplines:
biochemistry, biology, drug discovery, electronif s.MS engineering and computer science.
Vivactiss has as double mission statement to bsgrgening and assay development of any
target at the fingertips of any scientist, and selbo to give the scientist information of the
complete activity spectrum of any compound.

Vivactiss' in-house synergy between microsystenhrtelogy and biology enables the
company to bring its proprietary microcalorimetechinology as a general and universally
applicable assay technology to the drug discoveayket. The microcalorimetry technology

and a number of strategic applications are prateloyepatents.

Core business

Vivactiss’ business is not geared towards consupmeducts and is inherently oriented
towards the research activities of pharmaceuticdustries. Vivactiss develops tools that
facilitate the research process in the pharmacdutdod biotech industries. A clear cut
distinction between academic research and induf&® is rather artificial but in the drug

development industry the research is both more viatiee and more applied than in

university laboratories. Thus, contacts and cotgratboth settings are equally important to
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push the business forward. Obviously, a directatmliation with an industrial partner

generates revenues more directly.

Partnerships / Networking

Vivactiss has an ongoing collaboration with IMEQhieh allows access to integrated sensor
fabrication facilities. Vivactiss’ partnerships ageared towards the pharmaceutical and
biotech industry for drug discovery and developmantl towards the food and (bio)chemical
industry for enzyme/catalyst discovery and optini@a and physicochemical
characterization. In the drug discovery as wellirashe food industry segment, Vivactiss
signed a collaboration deal with two multinatiosampanies. The names of these companies
are not made public. These collaborations wereupeaifter thorough screening. Vivactiss
wanted to get deals with large, well established arell known multinationals. They
succeeded in contacting the right people via telaplconversations and internet searches. It
is still very much of their strategy to seek foe thight’ partners in such a way.

In the area of the chemical catalysts Vivactissuaeqg a 387 000 Euro subsidy from the
IWT-Vlaanderen for an Industrial Research Projectallaboration with a department from
the Katholieke Universiteit Leuven (Prof. Jacobggriultural Sciences). This research
collaboration is important since Prof. Jacobs lsimg a wide network of contacts with
multinational companies (Bayer, BASF, ...).

For the drug discovery and development processadfiss' technology allows testing of all
kinds of targets, even the so-called ‘tough tafgétss their aim to revive orphan drugs, to
expand the field of lead profiling and eventualtydevelop a proteome-wide screening, all
this with only one technology and using only midesk of precious samples. For the food
and (bio)chemical industry, Vivactiss’ technologgvolutionizes high-throughput screening
of enzymes and catalysts because it can be doneaish environments, without the
constraints associated with conventional labelscdh visualize the effect of physical,
biological and chemical additives in real-time, atmis is a function of a large set of
parameters, like temperature, pH, concentratiogsgure, etc...

Vivactiss explicitly chooses to keep the basic kleolge in house and to outsource as much
as possible other activities. The idea to buildigehlab was abandoned although the firm still
aims at developing new drugs. In order to do sey tban purchase a chemical library or
license in molecules. For the IWT-Vlaanderen prpjadl activities that are related to the

Calorimeter, are kept internal.
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Vivactiss’s competitors consist of those firms theg also offering tools for steering the drug
discovery/development process. No company hasairtechnology as Vivactiss has. Since
the drug development process easily takes 15 year$inal’ judgment about which
technology is most appropriate will only be possilth a couple of years time. In the
meanwhile, the different players are trying to done the pharmaceutical industry of the
superiority of their technology.

At the time of founding, Vivactiss had 2 pure teiclah patents and 3 applications. As of
November 2003, a total of 7 patents are filed m ti§ as well as in Europe (of which 1 is
granted). The management team needs to investd tohe and energy to follow up these
procedures, to enhance their likelihood of beiranggd. Also, they need to screen the patent

situation in their market continuously.
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8.6 Tibotec-Virco

In February 1994, Tibotec was founded in MechelgrRindi Pauwels, an expert on HIV.
Rudi Pauwels studied pharmaceutical sciences &ltheeuven and obtained a PhD in 1990
on the development of new anti-HIV agents. Aroumat time, Rudi Pauwels had the idea to
automate the drug discovery process for HIV. Téia very labor-intensive activity especially
since there are many HIV-strains which are residtadifferent kind of compounds. For this
purpose, existing robots needed to be adaptecettetiiures of the ‘laminar flow” workbench
for the drug screening conditions for HIV. Rudi R&ls started to work on his own and in
1994 he contacted Janssen Pharmaceutica in Begrshisvproof of concept (this was not a
working prototype yet). Based on his proof of cgicdanssen Pharmaceutica was willing to
pay the development costs in the form of contrasearch during the following months until
the new company Tibotec was founded and venturéatayas attracted.

During the first months Tibotec employed about 45opeople and was established in the
incubator of the University of Antwerp. It was vedjfficult to find a good location for
Tibotec. The company needed expensive and safeal@oies (lots of regulations for HIV-
research).

The automated screening process (the robot) for éffers two different applications, drug
screening and diagnostics. Firstly, the automatedgss could be used for drug screening.
More specifically, the robot offered the possipilib screen large numbers of compounds on
their anti-HIV activities at a much higher speedrths possible with ‘normal’ screening tools.
The main mission for Tibotec was therefore thealiscy of new drug candidates in the fields
of infectious diseases, including HIV/AIDS, and ology. During the first years, Tibotec
used the automated screening technology also t diugs for other diseases such as
Leishmania. However, these ‘product lines’ werepptal in order to focus completely on
HIV drugs discovery.

Since 1994, Tibotec started to build its own dasabaf compounds. Now the database
includes about 250 000 compounds. Tibotec alsoset small team of researchers that went
to Asia and Africa to study local ‘medicinal’ plantThe researchers extract different
compounds from those plants that are tested toifséleey have anti-HIV properties.
Currently, the company has two drug candidateshasP IIb of a clinical trial.

The second application of the automated HIV-scragprocess was for diagnostic purposes.
The automated screening tool could be used to sdoémd samples of HIV-patients to

determine the type of HIV that infected them andit@ advice on which drug cocktail would
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be most effective for that patient. The end resfilsuch a screening service is a medical
report that is send to the doctor. This report aimst valuable advice on possible treatments.
This application is commercialized by Virco founded1995 as a spin-off from TIBOTEC.
Virco does not sell the technology or method, lautduicts the screening procedure.

The market for this service consists of pharmacaltcompanies which use this service
during their clinical trials of potential HIV drugand of course HIV-patients. The latter
market is however difficult to enter since insurmompanies must pay back the costs of the
screening and doctors must be willing to use itfatidw the advice.

In March 2001 Tibotec and Virco merged because the compleméntafitwo companies
turned out to be higher than initially thought. &6rhas large databases of HIV wild types and
mutants and the capabilities of screening growtle maf viruses. Tibotec has a broad
knowledge on potential drug candidates and thehsbiyeof automated high speed screening
of those compounds. Tibotec needs the knowledgéirob about the different HIV-strains
and the most violent viruses. Tibotec uses foditgy screening those HIV-strains for which
all known drugs fail. So the first reason for therger is the leverage of technological
knowledge. There is also a financial reason. Tibigea drug development companies and is
therefore confronted with large development tygegh up-front investments and no cash
inflow during the development time (except for aant research). Virco is a diagnostic
company with a product on the market. After thegeerthe cash flow of Virco could be used
to finance part of the development cost of TibofEBce merger did lead to some specific
concerns. Virco delivered services to a lot of canips that were direct competitors to
Tibotec. Performing diagnostic services for sevéaajje pharmaceutical companies in the
industry gives Virco access to a lot of confidentidormation. However, Virco succeeded in

building a firewall of confidentiality.

The acquisition of Tibotec-Virco by J&J in March 1P

On March 22, 2002, Johnson & Johnson (New Brunswitl announced that it has signed
an agreement to acquire all of the assets of Tibdieco. For this transaction Johnson &
Johnson paid approximately $ 320 million in casH debt. Johnson & Johnson did incur a
one-time charge of approximately $ 145 million taitecoff in-process research and
development costs. As a matter of comparison, R&dD expenses by Tibotec-Virco in 2001

were 46.6 million Euro.
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The initial dream of Tibotec was to become an imahgjent therapeutic company but this goal
turned out to be not realistic. The developmentt dos a new HIV-drug amounts to a
minimum of $ 100 million. It is almost impossible taise this amount with venture capital
consortia. Given the bad economic climate, it salot possible to raise enough money on
the stock market. Next, the company needs at krasther $ 100 million for the marketing
and sales and for the subsequent clinical trialteagP IV of trials for other applications).
Additional investments relate to distribution amdies canals approximately three years before
the drug is ‘ready’ to market, i.e. when the drggsnto Phase lla.

The only possible way for Tibotec to get accessuoh large amounts of money and to
distribution and sales canals was an acquisitioa large pharmaceutical company. In 2002,
there were 4 potential candidates, which all coteth@ due diligence. Eventually, Johnssen
& Johnssen seemed the best choice for Tibotec-\bemause J&J is not in the HIV market
and has no expertise in this disease. Thus, J8&pending on Tibotec for its HIV-expertise
and Tibotec can continue as a relative independ&fi unit within J&J. Further, J&J has the
financial strengths to make the necessary R&D itnwests to get the new HIV drugs through

the clinical trials and through the sales pipe.

The acquisition did not really change the busirssstegy of Tibotec-Virco. The company

wants to become a meaningful independent R&D andcgecompanyn a billion market.

Networks

In order to fill in their business strategy, Tibotand Virco built out a complete different
network in which they operate.
Tibotec, as from 1994 until today focusing on pratdidevelopment and clinical research, has

‘partnerships’ at three different levels.

1. Social Partnerships, World Health Organization, WHO
Tibotec cooperates in a cost recovery distribumogram as a response to the
dilemma that over 70% of the world’s current 42lioil people infected with HIV
live in sub-Saharan Africa. The annual expendiforeglobal health needs in most of
these sub-Saharan countries is approximately 5p¢®$apita per year. The small and
fragmented pharmaceutical market in developing t@sis characterized by weak

health care systems, distinct disease environmearis, general pharmaceutical
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misuse. While pharmaceuticals are meant to imphaadth, these benefits can only be
realized if existing pharmaceuticals are correadgd and are integrated into overall
cost-effective public health measures.

The objectives of the programme are two-folded:

» ensure availability and affordability of Tibozolefficonazole nitrate 10 mg
muco-adhesive buccal tablet [MAT]) as a first lineatment for oropharyngeal
candidiasis in people living with HIV/AIDS;

* gain experience in accessibility issues for ressyo@or settings.

Actions undertaken by Tibotec are:

» Basic Drug kit initiatives: through collaboratiomgth the Belgian government,
WHO, and the World Bank, Tibotec has delivered nbian 400,000 patient
treatments of miconazole MAT as a component of 8Bsug Kits in Africa.

* Donations: Tibotec has donated more than 100,0Grpatreatments of

miconazole MAT through a variety of other program#ifrica.

2. Research Partnerships
These partnerships are pure contract researchepsintps. They support the research
activities within the overall product developmenteclinical research performed by
Tibotec. Tibotec has several academic partneropeifig support research activities

within Europe and the US.

3. Strategic Partnerships
Tibotec has one very important partnership with linstitute for Tropical Medicine,
Antwerp Genesis, ITG. Common research is perfortoeget a better understanding
of the different types of existing HIV-viruses. TH&G gets a lot of information out of
this research regarding to the development of wasciTibotec acquires knowledge to
further develop their products. The research itselfsubsidized by the IWT-

Vlaanderen.

Problems related to these partnerships

Typically when partnerships need to share riskgotiations often do not run smoothly. It

becomes even more complex when academic partrelis\arived. The latter do not have a

45



tradition of investing themselves resources otlmantpersonnel in collaborative research
projects. Tibotec often solved this problem by ingta proposal in order to get subsidies for
the partnership. The fact that Tibotec made tHisreflistinguishes the company from a lot of
other biotech companies. 80% of the obtained sidss@are of Flemish origin. Submitting to

e.g. the 8 European framework program is a much more timeseaing effort for young

companies.
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8.7 Galapagos Genomics

Galapagos Genomics nv (Mechelen, Belgium) was ksl in 1999 as a joint-venture
between Crucell Holland BV (The Netherlands) anHotec-Virco nv (Belgium). Its other
shareholders are Abingworth Management (UK), Apantriers (France), Burrill & Company
(US) and NIB Capital (The Netherlands). Galapag@e£hnology is based on Crucell's
proprietary PER.C8' human cell line expression platform, for whichhis an exclusive
license for functional genomics applications. Tédwothas contributed with its mega HTS
method by which quick automated research can bfompeed. This expertise of the two
parents resulted in a unique functional genomiaeffqim for the discovery and validation of
drug targets and therapeutic genes. This platf@nsist of the construction and screening of
adenoviral human cDNA expression libraries in aadreange of cell-based functional assays

to identify genes of interest. Galapagos Genomugleyed 81 people in 2002.

Technology

Understanding which genes are involved in bioldgpacesses and diseases is the start of
the development of a therapeutic product. A geoeymrt that is responsible for the initiation
of a specific disease process is a potential dacget. In the beginning, Galapagos Genomics
used phenotype selection libraries (PhenoSeledo discover therapeutic targets at genome
scale, i.e. to identify those genes that have peerc relevance. It's mission was to offer the
fastest gene to function technology enabling expddarget gene discovery and validation.
Beside PhenoSelect, Galapagos Genomics built tw®rohuman gene collections in
adenovirus. FleXSelect is a human drugable gener-exmression collection and
SilenceSelect is a human drugable gene knock-dowellecton. They differ from the
PhenoSelect collection in the way that they aresptected based on membership of drugable

gene families.
Funding and network
Tibotec-Virco nv and Crucell Holland BV providedethnitial capital. In March 2002,

Galapagos Genomics raised 21.4 million Euro in gigvplacement with Venture Capital

Investors and Crucell Holland BV. Since incepti@alapagos has raised 32 million Euro.
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In the beginning, the company offered pharmaceluicd biotechnology companies access to
its discovery platform (PhenoSelect) through patige agreements. Galapagos developed
customised functional assays for a partner to reetlesired discovery need. Alternatively,
proprietary assays of the partner could be addptescreening of the libraries. These assays
were based on introducing the viruses into spec#lttypes and subsequent screening for the
occurrence of a desired phenotypic change. Idedtifargets are further validated by the
partner or by Galapagos.

In the year 2000, Galapagos had collaborations Imitlgte Genomics and The Netherlands
Cancer Institute, a non-profit organisation. In 208ew contract services were concluded
with UCB, Bayer, Vertex Pharmaceuticals, VIB, IreyGenomics, Procter & Gamble
Pharmaceuticals, Pharmacia Corporation and Eurascia 2002, Galapagos collaborated
with Exelixis and expanded collaboration with Bayerd Procter & Gamble. This year,
further contracts were concluded with Degussa amghdrmatica and collaboration with
Procter & Gamble was expanded.

In the short term, these contract services wereoad gfinancing source and indicate
Galapagos’ ability to identify and validate druggets with their powerful technology
platform. But in the long run, a compromise betweszhnology service incomes and further
self development of the company had to be found.

Nowadays, Galapagos is applying its functional esaireg platform to both internal target
discovery programs and external collaborationstn@aships with leading pharmaceutical,
nutraceutical and biotech companies remain butarekeactivities are focused on internal
programs in Alzheimer’'s disease, osteoporosis, maoid arthritis and osteoarthritis. To
increase the probability of success in drug dispg\wapecialisation was necessary. In addition
to the projects in the core disease programs, @gtap Genomics has validated cellular
assays for asthma and type Il diabetes. SilenceiSahel FlexSelect are screened in all these
assays to identify drugable targets. Proprietamyets resulting from these internal programs
will be used for the development of drugs in theare disease areas. This downstream
development of drug targets discovered in their amternal research programs should
happen both in house as well as through selectitss@urcing and licensing.

In other words, Galapagos Genomics used to beviceezompany in genomics and offered
their technology platform to companies to use it ¥arious fields of study. In the future
Galapagos would like to be a drug discovery/phasutical company. Within one year

Galapagos would like to start with preparing thealepment of medicines. The company
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could perform its activities on its own as longitasnly concerns Phase | and maybe phase Il
of the clinical trials.

Academic cooperation is an appropriate way to gaimw-how and to progress rapidly. Once
knowledge was built up and the company focussedsomternal programs, collaborations
with Big Pharma for cooperation in their niche beea the focus over academic
collaborations .

With respect to relationships with government, @Gatgpps Genomics was full of praise for
IWT-Vlaanderen. In May 2000, the company was awd@e.7 million Euro grant, or 60 per
cent of the total project cost, to construct amgeig adenoviral expression cDNA libraries for
the discovery and validation of new therapeutigée#s. This project allowed Galapagos to
further develop their functional genomics platfoifhis was necessary to be able to enter into
valuable partnerships with pharmaceutical and biotelogy companies active in the drug
discovery area.

In June 2002, another 2.6 million Euro grant wasarded by the IWT-Vlaanderen to
Galapagos for a project aimed at building librarésspecific human gene classes for the
discovery of novel therapeutic targets, which aiim the basis for the development of new
pharmaceuticals. This and another grant (1.4 milkoiro by Senter, the Netherlands Institute
for the Stimulation of Technological Development@ollaboration) allowed Galapagos to
further broaden their functional genomics platfoand support their own drug target
development programs.

In November 2002, a 1.2 million Euro technology elepment grant was awarded to
Galapagos for bone disease research. The proj@eidaat identification and validation of
drug targets in related bone diseases, focusingheamatoid arthritis, osteo-arthritis and
osteoporosis. This enabled the company to apply tiehnology in an important disease area
and to move from a technology provider into a disgacused drug discovery entity.

The IWT-Vlaanderen gave a lot of financial supgorGalapagos during its first years. This
supported their growth and helped them to cread& thwn niche. This was necessary to
create a distinct profile for the company and beeonell-known. As a result, research
collaboration with Big Pharma will be stimulated.

In the beginning, as mentioned before, the com=asted as a service company. Through
contract services, Big Pharma could use their teldgy platform or Galapagos Genomics
performed the research themselves and passed aeshis to pharmaceutical companies.
Now, the company focuses on the rapid discoverynovel drug targets and protein

therapeutics for pharmaceutical development.
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8.8 Thromb-X

Thromb-X (Leuven) is a biotechnological company ethiactivities are focused on the
development of thrombolytic and antithrombotic driand on the development of improved
technologies for transgenesis in mammalian spelie$991, Thromb-X emerged as a spin-
off company from the University of Leuven and in020 Thromb-X employed 23 persons.
The company was founded by Prof. Désiré Collen dfdLeuven Research and
Development. Prof.Désiré Collen directs the Molacw@nd Cardiavascular Medecine Group
at KUL. This lab initially developed t-PA which mne of the most effective thrombolytic
drugs on the market. The proprietary moleculecsrised to Genentech in return for royalties
on worldwide sales. The activities of Thromb-X wenitially dedicated to the research and

development of a compound to dissolve blood clots.

In addition, Thromb-X started in 1996 with the dieyenent of improved embryonic stem
(ES) cell technologies for transgenesis. Gene-tadgmice created at Thromb-X, have led to
the identification of novel drug targets, validatirihe use of this technology for the
development of pharmaceuticalthromb-x focuses on the R&D of transgenic animalse
purpose of this activity is to develop biotechnatad) reagents, animal models of human
diseases and the use of stem cells for therapapidications. At this time, Thromb-X
concluded an exclusive collaboration and licensiggeement with Leuven R&D and the
Flanders Interuniversity Institute for Biotechnojodn 1999, Thromb-X started to function as
the Research and Development division of the comp@momboGenics Ltd. ThromboGenics
Ltd, located in Dublin, is a biopharmaceutical c@mp focusing on innovative
pharmaceuticals for the prevention and treatmemadiovascular diseases, including Acute
Myocardial Infarction (AMI), Central Venous Cathe{€VC) Occlusion, Peripheral Arterial
Occlusive Disease (PAOD), Ischemic Stroke (IS), MenThromboembolism and Unstable
Angina Pectoris (UAP). ThromboGenics Ltd currerttgs 2 compounds in phase Il clinical
trials for 3 indications, 1 compound for phase d & additional compounds in preclinical

development.

ThromboGenics has been founded in 1998 by ProftBé&3bllen who also founded Thromb-
X. On the website of ThromboGenics, Thromb-X islemhlthe ‘development arm’ of
ThromboGenics, respectively subsidiary or simplgesrch lab. Thromb-X has recently
reached a strategic alliance with ThrombogenicgHerclinical development of thrombolytic

and antithrombotic drugs. The R&D team of Thrombeinsists of 17 scientific, and
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technical staff. ThromboGenics recently openedU8 headquarters in New York City.
According to Prof.Collen there is a great potenf@ research collaborations in the US
pharmaceutical and biotechnology community that aelp the advancement of the clinical
programs. For the US headquarter, ThromboGenickl @itract chief business officers with
more than 20 years of global experience in the ceromlisation of novel life science
technologies. It is not so clear why ThromboGehias been incorporated next to Thromb-X.
Managing two companies brings additional transactiosts. However, this strategy seems to

suggest that specific skills or resources whergdesilable in Flanders than in Ireland.
Network

At present , there exists a strategic alliance betwThromb-X, ThromboGenics, Leuven
R&D, CTG and CMVB for the development of thrombatytand antithrombotic drugs.
Thromb-X and ThromoGenics maintain relationshipthweading contract manufacturers and
contract research organisations such as 4C, Se(ifigium), Covance Biotechnological
Services (US), Quintiles (UK), Medisearch Interaatil (Mechelen, Belgium), Eurogentec
(Belgium) and Shearwaters Biopolymers (US). In a0idj Thromb-X markets its innovative
embryonic stem (ES) cell technologies in Europ®ubh its corporate partner Eurogentec.
Thromb-X has currently 21 patents. Some of thesenps are shared with other Centers,

institutions, in accordance of an existing collattimm.

The Molecular Cardiovescular Medicine (MCM) Group & basic research and R&D
consortium comprising the Center for Molecular avidscular Biology (CMVB) of the

University of Leuven (KUL), the Center for Transgehechnology and Gene Therapy (CTG)
of the Flanders Interuniversity Institute for Biohnology and Thromb-X. These entities
share 3600 m? of space, which was build with thppeu of the D. Collen Research
Foundation and consists of fully equipped rese&abbratories, a 600 m? animalium for SPF
mice, a 120 m2 animalium for SPF rabbits and 4 dealnd safety suites. Both Centers work in
close proximity, sharing laboratory space and ageimt, but are identified and defined by
their respective research projects and personrel. TRBromb-X, operates alongside but
separate from the Center for Molecular and VascBliatogy (CMVB) and the Center for

Transgene Technology and Gene Therapy (CTG) oFllmeders Interuniversity Institute for

Biotechnology (VIB). The personnel of Thromb-X i®used in rented laboratory space

provided by the D. Collen Research Foundation.
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CTG focuses on gene manipulation, gene transfer dmg design studies. The team
comprises 69 scientific, undergraduate and techsidf. CMVB focuses on fibrinolysis,
extracelaar proteolysis, hemostasis, astherosd@erasd immunotherapy. Within the MCM
Group a significant effort is invested in the opiera of core facilities that are shared by all
investigators, and are also available for exteroallaborators. Dissemination of gene
targeting/gene transfer technology is canalisedcuidaborations or via scientific alliances.
Studies performed as ‘collaborations’ are part e tesearch projects described. Studies
performed as ‘scientific alliances’ are performethim the framework of ‘technology transfer
to third parties’. In gene targeting alliances, tabryonic stem cell culture and the
generation of chimeric and transgenic mice is gtediby the Center, whereas initial DNA
work on the targeted gene and phenotyping of #restgenic mice is primeraly performed by

allied research group.

Competitors

Thromb-X operates in Biopharmaceutical sector with a focus on cardiovi@sdaiseases. In
this sector it has to compete with players like UGBl Janssen PharmaceutiBacause

Thromb-X has still a strong link with the KUL, itan respond very quickly to new
technologies. Furthermore, the established reseaettvork should make it possible to

convert innovative research findings into attrastivdustrial products.
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8.9 Janssen Phar maceutica

Janssen Pharmaceutica is part of the world’s latggalthcare company Johnson & Johnson.
In Belgium the company has sites in Beerse, Ga@l@en. These employ 4 234 people and
another 250 people work at Janssen-Cilag in Berchitma company developed more than 80
drugs and is active in a wide variety of areas: talerlness, neurological disorders,

anaesthesia and analgesia, gastrointestinal disprimgal infections, allergies, cancer, and

biotechnology.

EPREX™

EPREX™ is a biotechnological product which brougttreakthrough in the treatment of the
most common blood disorder, i.e. anaemia. Anaersia ireduction in the number of
erythrocytes in the blood. One of the most impdrzauses of anaemia is a deficiency of
erythropoietin, a protein secreted chiefly by thdnkys that promotes the production of red
cells. Until recently, the only available treatmefor chronic renal failure was blood
transfusion. Epoetin alfa, marketed as EPREX™, PRIDC" or ERYPO™, is developed to
treat various types of anaemia. It is currently st widely used biotechnology drug in the
world which already achieved sales of more thanill®n. It is applied in the treatment of
patient populations suffering from anaemia assediatvith chronic renal failure, HIV
infection and cancer. Recently, it has also demmatest to reduce the need for blood
transfusions during surgery, without letting theiqra participate in an autologous blood
donation programme.

We had contact with MD J. Van der Veken, SenioreBior Drug Evaluation — Clinical
Operations of Janssen-Cilag. We asked if it wassiptes to receive further network
information about EPREX™, especially about the aede and clinical trial phases. After
consideration, they did not comply with our requést a result, we could only gather general
information.

Johnson & Johnson Pharmaceutical Research & Develop(PRD), the worldwide research
organisation of Johnson & Johnson works togethén yanssen Research Foundation (JRF).
To enhance its growing reservoir of knowledge, SansPharmaceutica also interacts with
academic and other outside research organiza#amentioned before, we could not further

specify the partners Janssen-Cilag collaboratell foitits research and clinical trials.
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Janssen-Cilag has chemical production plants igiBel, Ireland, Switzerland and the USA.
The pharmaceutical production plants are locate®Betgium, France, Italy, Switzerland,
Portugal and Puerto Rico. The production unit fBBREX™ is located in Schaffhausen,
Switzerland. A transport company brings the proslutt the warehouse of Janssen
Pharmaceutica in Beerse.

Janssen Pharmaceutica and Cilag had establishacatepnarketing and sales operations in
various countries to support the medicines dis@an their laboratories. In the early
nineties, these marketing affiliates were joinefoton Janssen-Cilag, in countries where both
had a presence. This unified structure allowed eased flexibility and customer
responsiveness, and ensures the optimal use afrceso In Europe, Janssen Pharmaceutica’s
products are distributed by Janssen-Cilzgnssen-Cilag in Berchem is responsible for the

Benelux markets.
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8.10 Genzyme Belgium nv

Genzyme Corporation is a global biotechnology camgpd@he company was set up in 1981.
It is dedicated to developing products and servisgscifically designed to meet unmet
medical needs. It employs about 5,500 people waodevand serves patients in over 80
countries.

Genzyme has three major divisionssenzyme Generaldevelops and markets novel
therapeutic products for well-defined patient papiohs. The focus is on the treatment of
genetic disorders and other chronically debiligtiiseases. Secondly, there Gehzyme
Biosurgery. This division consists of Genzyme Surgical Pratdy Genzyme Tissue Repair
and Biomatrix, IncGenzyme Biosurgerg a leader in the emerging market for biotechgyplo
products to improve or replace surgery. The aadwitfocus on orthopaedics and
cardiothoracic surgery. Products are created tdlensurgeons to reduce the time and
complications of surgery, shorten recovery periadd improve patient outcomes. Finally,
there is the Genzyme Molecular Oncologgivision, which develops a new generation of

cancer products, focusing on cancer vaccines agiogenesis inhibitors.

Financial

In 1986, Genzyme raised $27.4 million through aligubffering. In this period, 75% of
Genzyme’s revenues were generated by product daésde product sales and a public
offering, money was also raised through R&D pasghgrs to fund the development of certain
products. Up till 2003, the three divisions of Ggme Corporation had their own series of
common stocks quoted on NASDAQ: Genzyme GeneralNZZEGenzyme Biosurgery;
GZBX and Genzyme Molecular Oncology; GZMO. Thesacking stocks provided the
investors the ability to evaluate each divisiomdividual performance. Genzyme eliminated
this tracking stock structure on July 1, 2003. Nthe company is listed as one on the
NASDAQ stock exchange; GENZ. In 2001, Genzyme Garnemded the year with a market
capitalization of $13 billion and over $1 billion cash.

The most important product for Genzyme is CereAri@is product was filed with the FDA
in 1993. In 2002, this product raised about $618ioniin revenues of which more than half
came from outside the United States. This was abaUi of total product revenues. Patents
protect the production method of the Cerezyme emrzyntil 2010 and the composition of the

Cerezyme enzyme until 2013. To compare with theemmecent launched products, sales of

55



Thyrogen hormone were about $28.3 million and sale$abrazyme were about $26.1
million in 2002. Total Genzyme General's productarues were about $1,199 in 2002.
Taking into account service and R&D revenues, GerwzyCorporation’s total corporate
revenues were about $1,329 billion in 2002. CongoR&D spending increased from $169
million in 2000 to $264 million in 2001 and $308llvin in 2002, or about 23% of total

corporate revenue.
Collaboration

In 1986, Genzyme had four facilities located in ®osand Cambridge, Massachusetts, and
Maidstone and Haverhill, U.K.. In 1987, a new liaigiwas constructed in Cambridge, MA.
In 1988, manufacturing capacity in Haverhill wasidied. In the same year, an R&D facility
was opened in Framingham, MA and one year lat&iNA laboratory was established over
there. In 1992, a R&D center was opened in WestliMal Kent, to expand research
capabilities. During the same year, the constractd a biopharmaceutical manufacturing
plant began in Allston, MA, and plans were annodnt® add R&D and manufacturing
facilities in Framingham. Genzyme also acquiredi§gn (Santa Fe), until then the cancer lab
of Integrated Genetics. In 1994, another manufagjuUacility located in Liestal, Switzerland,
and BioSurface Technologies, Cambridge, MA, wegpuaed. The pharmaceutical facility in
Liestal was upgraded in 1996. During the same y&anzyme acquired Genetrix and added
genetic testing labs in Tampa, Florida, and Yonkisesv York. In 1998, the pharmaceutical
plant in Haverhill, U.K. was converted to a bulkriagef manufacturing facility, which was
expanded in 2000. One year later, a plant in Wartéyflreland was purchased to produce
Renagel tablets and other products. In 2001, tinxe a major expansion of the Liestal
pharmaceutical plant. Genzyme also acquired a ipratenufacturing facility in Geel,
Belgium. Beside the manufacturing and R&D faciiti€gGenzyme also has a lot of office
space in Geel.

Each of Genzyme’s divisions shares the combineduress of the Corporation, such as
research an development, technology, manufactyrintgllectual property, and clinical and
regulatory structures.

With respect to production, Genzyme works indepatige For research and development
Genzyme cooperates with external companies or khgs needed technologies. The
companies affiliated to Genzyme in 2002 were ABIADMEBioMarin Pharmaceutical,

Cambridge Antibody Technology Group, Dyax Corpamati GTC, Healthcare Ventures,
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Oxford Bioscience Partners, MPM BioVentures lll, d4yx, Peptimmune, Pharming Group,

ProQuest Investments I, Targeted Genetics Corjpora¥iaCell and Wyeth Laboratories.
Genzyme in Belgium

The European headquarters of Genzyme were operié®hin Naarden, the Netherlands. In
Belgium, there are several subsidiaries of Genz@Quoiooration (Cambridge, MA, USA). It
has its ‘Corporate Affairs Europe’ office in Leuveand its ‘Commercial’ office for
therapeutics and biosurgery in Ghent. Genzyme ¢tk the Pharming Plant in Geel, which
specialises in the development of a therapy for psndisease. In the short term, this
allowed Genzyme to assume control over the prodaaif the transgenic enzyme and secure
its access to nine patients with Pompe’s diseaakwere participating in a clinical trial.
Genzyme also started building a completely newtplarGeel. It will take a €130 million
investment over two years and will focus on thedpation of new drugs based on
recombinant enzymes and monoclonal antibodiesetat trare diseases. In 2005, this new
plant of Genzyme Flanders should be operationathénlonger term, the acquisition of the
Pharming Plant and the new plant will broaden Gereg manufacturing infrastructure by
providing the company with a biopharmaceutical piaithn facility located in continental
Europe. This supports the strong growth of exispngducts and the launch of new products
that are still in the development pipeline.

In September 2002, a Belgian sales office was apeangaventem. Within Genzyme General
the Therapeutics business unit has products omérnket in the areas of renal disease, thyroid
cancer and lysosomal storage disorders (LSD). ahes office in Zaventem concentrates on
the LSD products. Since the products are categbaserphan drugs, Genzyme can make use
of specific programs that support orphan drug me$ealhe production of these products
happens in Boston and Haverhill.

Cerezym@ (imiglucerase) is a recombinant enzyme replacertterapy to treat Gaucher’s
disease. This disease results from a deficiencthén enzyme glucocerebrosidase that is
necessary to break down the fatty substance gloeleside. This genetic disorder affects
less than one in 100,000 people. About 3,500 patwith Gaucher’s disease in 75 countries
are now on enzyme replacement therapy with CereZy@enzyme expects strong growth
for this product line.

Fabrazym& (agalsidase beta) is also a recombinant humannenzy treat another rare

inherited disorder, named Fabry’s disease. Thisslgmal storage disorder affects on average
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one in every 40,000 males. Genzyme launched tbigyat in the European Union in 2001. In
2003, the Allston manufacturing facility was expaddo include bioreactors for this product.
Thyrogef? (thyrotropin alfa) is the recombinant human thgirsiimulating hormone (rhTSH),
developed to maintain quality of life for patientio have had their thyroid gland removed
due to well-differentiated thyroid cancer. Thyro§emas approved for use in the 15 member
states of the European Union in 1999 and is madkieten 2001. In 2003, Genzyme received
an extended European label for Thyrogen

Renagel (sevelamer) is the first calcium-free, aluminiuraef binder for reducing dialysis
patients’ phosphorus to normal target levels. Gemzygranted marketing approval of
Renagel capsules in the European Union in 2000. All pasiemho depend on dialysis to
replace kidney function, about 225,000 in Europs experience high blood phosphorus
levels. The primary active ingredient in Ren&gslmanufactured in the United Kingdom. As
mentioned before, the pharmaceutical plant in HalletJ.K. was converted in 1998 to a
bulk Renagél manufacturing facility. This production plant i®igg to be expanded and
Genzyme bought a manufacturing facility in Irelafmr the production of the tablet
formulation of Renag@&| which will be operational in 2003. Future earmsingrowth will

depend on Genzyme'’s ability to increase sales obBel phosphate binder.

Genzyme also has a strong commitment to devep productdo treat patients suffering
from lysosomal storage disorders. It is currentyeloping enzyme replacement therapies for
MPS1, Pompe’s and Niemann-Pick B disease. For MP8&, phase Il study of
Aldurazymé™ was successfully completed. Furthermore, Genzysnalso developing a
substrate inhibition approach with small molecules oral therapy of several lysosomal
storage disorders. Additional treatment optionsGiaucher’s disease are also investigated.
These therapies are either developed through Gezigyown research and development

programmes or through collaborations with a parcoenpany.
Specific remarks

Staff members at Genzyme Belgium argued that tingtesement procedure in Belgium has
improved recently. A file has to be judged withiB0ldays. The problem is however the order
only becomes valid after it has been publishedchen Bulletin of Acts. The file concerning
Fabrazym@ was submitted in August 2001 and approved betoeeSummer of 2003 when

the 180-days-rule was not operative yet. But umalv, the decree has not been published yet
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due to the change of government. Fortunately, thera special solidarity fund which
intervenes financially when the medication is neimbursed yet and the disease is life-
threatening. The publication of decisions shouldiéwer be accelerated.

Another problem is caused by the limited appearafceome diseases. Genzyme tries to
make general practitioners become aware of thetfi@se diseases exist and can be treated.
Information about diagnosis and treatment are givwough e.g. direct contact, symposia,
mailings and physician papers. Once patients aregresed, they can be treated with the
expensive medications by their own general practi. However, it would be better to
centralise these patients, not so much for treatnbem especially for follow-up. There are for
example CEMA’s which are assembly points for infation and aid to persons with
metabolism disease, which can be found in AntwBrpssels, Edegem, Diepenbeek, Leuven,
Ghent, Liege, Gerpinnes-Loverval and Montigneavduld be interesting to have one place

to follow-up patients with a certain metabolismedise.
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9. Overview, conclusions and policy recommendations

Biotechnological research in Flanders is of verghhguality and did lead to a number
promising companies. The pharmaceutical industryd aaspecially the medical
biotechnological industry is characterized by largl expensive research and development
phases. Surviving in this industry requires actedmancial resources over long periods. In
contrast to the US, Belgium lacks a tradition dlioarishing stock market with many biotech
IPOs (Initial Public Offering). At this moment tleeare hardly any Belgian biotechnological
companies on Euronext or other stock exchangesthA@seconomic situation seems to
improve, there is a good chance that in the corpears some biotech IPOs will be possible.
While successful IPOs can generate many millionsash, the alternative of venture capital is
less attractive. Venture capital funds prefer teest modest amounts in many companies.
This is a matter of diversification and risk managat. In Flanders, it is striking that many
new companies start with very modest cash resoudiésough next rounds of financial
inputs can follow after the limited initial invesémts, venture capitalists are by definition not
interested in the long-term development of the camyp The goal of a venture capitalist is to
realise a profitable exit after some years. Ventapital can help to start up a biotech
company but will always be insufficient to finanttee complete development and market
introduction of therapeutic products.

In many publications, it is stressed that the amlity of financial resources for knowledge-
intensive new industries in Flanders is excelldittis can be true but when the venture
capitalist exits the biotech company after a cowglgears, there is still no product on the
market. Similarly, Belgian investment banks playimportant role in several venture capital
funds but are not eager to finance very risky lmioteroduct development products.

The availability of capital for biotech start-upsklanders strongly improved when compared
to the middle 1980s when a company like Innogesettas founded. There are probably
enough funds for small start-ups but sufficientdsirfor further company development are
hard to attract. This problematic situation hasangnt consequences for corporate strategies.
Several Flemish biotech companies developed a tdoftrategy in which one product
category is financing another product category. itRes cash-flows from diagnostics
(Innogenetics, Virco) or agricultural biotechnolo@@evgen) finance therapeutic research.
This is of course not an option for every startagmpany. Coordinating two different

business goals brings additional complicationsdnae a product category yields operational
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profits, the overall business risk of the companyeduced in comparison with single-product
companies.

The company overview showed that most — but not hlbtech companies in Flanders are
pure research companies, providing state-of-théeahnologies, services and tools to mature
pharmaceutical, biotech or industrial companieseRech at these companies rarely leads, or
will lead, to product development. Once Thromb-Xeeed Phase I/1l of applied research,
ThromboGenics in Ireland has been founded to marfagber product development.
Thromb-X remains a research department in FlandRamaining a research company brings
inherent risks because only products on the maréetgenerate cash incomes over longer
periods. New technological developments can outdsiteting platforms and strongly reduce
the market value of pure high-tech companies. eanlore, major companies outsource part
of their research or technological services to $oon their core business of bringing products
to the market. Under tough economic conditions,omeprporations will cut back outsourced
research and limit their scarce resources to iateresearch programs. Sudden business
fluctuations can harm pure technology companies.

The ultimate goal of many biotech companies isriagha new therapeutic product to the
market. This goal proves to be very difficult tta@t. Several biotech companies in Flanders,
especially those close to commercialisation, camfihat bringing a product to the market
depends on collaboration with ‘Big Pharma’. Witlspect to therapeutics, Belgian young
companies simply cannot finance a standard Phasé dlinical trials. Also for diagnostics
and technology platform services, the regulatoistsbefore a product can be brought on the
market can be overwhelming. Next to the regulationsnarketing a product, product process
regulation is of equal complication in specific @eln addition, production technologies for
biotechnology can be that unique that a lot of tpasses before production can start. Young
companies can have the best engineers but typikalkyexperienced product and regulatory
affairs managers. Leading pharmaceutical comparage complete departments to manage
product introduction and regulatory requirementgititermore, drug development regulation
is constantly changing. In most countries, consiollawith the most important industry
representatives typically takes place before régrnjachanges are adopted. Obviously, only
large companies have access to the regulatory gsomed will try to shape the process to
consolidate their position. Small companies areddrto hold on a passive stance and can
never develop the same ability to launch a produtttout delays. A further complication for

European companies is that the European markegl isaf really unified.

61



In the highly regulated health care market and diexgelopment industry, bringing a product
to the market is a business on itself. This magketuld not be approached with the same
philosophy as for instance the IT-market. The éxistdiagnostic as well as therapeutic
markets are dominated by Big Pharma. Small compatepend on collaboration with larger
firms. This dependency brings the risk that Bigifeacan set the price (for assets, royalties,
milestone payments,...). Ultimately, many small bebteompanies act as price-takers during
negotiations with Big Pharma or endanger theirterise. The question whether or not Big
Pharma pays a fair price for an acquisition (eadwndon & Johnson paid $ 320 million for
Tibotec-Virco) is very difficult to answer. From andustrial perspective, the ultimate
guestion is whether or not government sees its liolded to funding research in small
companies that will be later sold by dominant fid\&hen the answer is negative, a more
active industrial policy is a necessity.

Several companies complained that the Flemish Govent only developed a research policy
but not an industrial policy. But the latter is @ssal in a highly regulated market
environment that complicates spontaneous growththén literature on cluster dynamics,
achieving critical mass is an essential conditiefole® growth takes off. It is almost
impossible to set specific critical mass benchmddksbiotech sectors but a strong initial
growth of a cluster should be promoted by all me&@ice several biotech clusters strongly
grow and reach critical cluster mass, their contipetposition will improve at the expense of
those clusters that remained small. Furthermoreogguwill probably not host more than a
few strong medical biotech clusters in the comiegatles. The most obvious candidates for
Europe’sgeneralmedical biotech clusters are the UK, Switzerland 8weden-Denmark. For
the other countries, a targeted niche strategyoeamost rewarding.

Currently, academic biotech research is heavilyetted and companies in Flanders receive
grants for industrial biotech research. That'@\ithough informal contacts clearly exist, there
is no structural collaboration between researclresnindustry and government. There exist
several positive local initiatives in Flanders batindustrial niche strategy is not elaborated.
There is neither a close follow-up of the acaderagearch results or a systematic screening
of scientific results in terms of marketability. s&l lacking is sufficient support for the
commercialising of the research results and a semoint to help companies with practical
problems during the regulatory and (pre-) produrctioocess, etc... In general, a proactive
industrial policy for biotechnology is lacking ifdrders. The inevitable result is that young
medical biotech companies with therapeutic ambgtitate growth problems and depend on

collaboration with leading corporations for theumaval. As large corporations are perfectly
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aware of this dependency, they can almost unillyedatermine the conditions for further
collaboration.

In Flanders, most research funds for biotechnolagy managed by the VIB while IWT-
Vlaanderen is the most important player for fundimgdustrial research. We found that all the
visited companies are very pleased with the rolahef IWT-Vlaanderen. This is not so
surprising since all these companies receive mdreey the IWT-VIaanderen. In the recent
years, the Flemish government strongly increased R&penditures. This was partly an
effort to bring Belgian R&D efforts to the Europeaverage of R&D investments as share of
GDP. Belgium still invest less than most other fp@an nations. The recent increase mainly
resulted in more research projects that could banfied. Some new companies have been
founded but the impact of research funds on compdeyelopment is unclear. Maybe
Flanders is investing too many resources in fromésearch that will only lead to products in
the next decades. VIB is actively seeking for regegroposals in newly emerging biotech
fields. This is of course the appropriate role of @aademic organisation but a fixed
investment in pre-market research — not necesshyilWIB- could reduce future product
development time and enforce the relationship wittustry.

From a general perspective, research funding adoes not suffice to bring a product to the
market and to create jobs in non-research actvliie production, logistics and marketing.
Only for specific service companies that offer saiag tools, research funding can lead to
sales incomes within a couple of years. For otbenganies, research funding became just an
alternative for other financial resources like coencml loans. By launching new research
projects, new research money is attracted butntioisey is not necessarily used to complete
the research project. In some cases, the moneyhefgtant is used to finance the
commercialisation of earlier projects. One CEOestdte had in his desk 10 possible research
projects. He had other priorities than launchingv nesearch projects bubnce more
research money would become availabfed,would submit some projects to finance ongoing

operational expenses.

Industrial policy for medical biotechnology can kamany aspects. Medicon Valley is so
successful because Denmark developed an exceletnational reputation for quality
clinical trials at low costs and detailed publigistration. This is an essential condition for
every region with the ambition to develop a medhliatech cluster. The UK will also invest
in improving its attractiveness for setting up wal trials. Denmark was also one of the first

countries that invested strongly in bioinformati€is was a modest investment in terms of
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resources but with an important human capital retdtherefore countries with a strong
pharmaceutical tradition have the highest chanoebetome the leading medical biotech
countries. The investment decisions of non-Europeampanies in Europe but outside
Flanders should be closely investigated. Smallestoicompanies depend on large biotech and
pharmaceutical companies so preferential relatioms these companies are possible when
all parties operate in the same geographical reddespite the similarities between European
regions, why are other regions preferred above iBelg Once this question is answered,
realistic ambitions for the future development obiatech cluster in Flanders can be set.
In network dynamics, the quality of the networknsts or falls with the quality of each point
in the network. We found that the collaborationwestn companies and universities is of
crucial importance, especially for young companigveral people at Flemish biotech
companies complained about the problematic relatith Technology Transfer Centres
(TTC) at Belgian universities. It often takes tooah time simply to make up a contract. In
some cases, it took 9 full months just to make gprdract while the best centres can manage
this in 2 months. Time is a very important varialdspecially for companies close to market
introduction. Another finding is that some TTCs @amo understanding of what really
happens in industry and set unrealistic royaltggahat fully erode the profit margin of the

company. Most of these problems probably resuthftmderstaffing at TTCs in Belgium.

Several companies explicitly demanded for couplamyindustrial perspective to research
policy goals. This is not a luxury leading courdrgich as the UK clearly plans to enforce its
existing bioscience industry. Although there iseally a rather close collaboration between
industry and government departments in the UK,as@&ence Leadership Council (BLC) will

be established to further improve the collaboratlmetween the involved stakeholders.
Flanders should not try to copy the structures élxat in other countries but it is obvious that
very complex and highly regulated industries dependa close and targeted collaboration
between research centres, industry and governriénd. collaboration can be successful

when :

1. aniche - or a set of niches — is targeted ankesstarting point of an adaptive
and evolving strategy;

2. conditions that can complement the niche stratdggesme part of the strategy
(e.g. investing in specific courses to guarantee #upply of enough

specialists)
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3. ashare of frontier scientific research is allodatethese niches;

4. pre-market applied research in these niches isié®d with significant input
from industry;

5. a biotech service point provides low-cost accessatlvice for young
companies;

6. an experienced organisation attracts foreign imuests.
Flanders has certainly the capabilities to develapedical biotech cluster. Past efforts need

to be consolidated in an effective operationalcttne that dares to make choices and provide

leadership.
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Appendix 2 : Why DiaM ed EuroGen is not in the company profiles

In a first conversation over the phone we had adnteith Ir. Mondelaers of DiaMed

EuroGen. We explained the purpose of our projedttalked about the cooperation network.
The first reaction was that everybody was very barsy that it was difficult to make time for
things like this. Giving further explanation abdbe needed information and asking who
could help us Mr Mondelaers noted their companyrdit cooperate with other companies.
This was however not the case. We found e.g. indtion on the website of the Hellenic
Pasteur Institute (Department of biochemistry, fabmry of molecular neurobiology and
immunobiology) that they cooperate with DiaMed Ebem. In the project “Innovative

therapeutics for the prototype autoimmune diseas@sthenia gravis”, Mr Mondelaers was
even mentioned as one of the members of the pehadigsearch personnel (weblink:

http://www.pasteur.gr/eng/research/molneuro_immaoigw| proj2e.htr)

We asked Mr Mondelaers whether he knew someboayvel® could help us further with

this subject. Mr Mondelaers preferred not to rectitgs to one of his colleagues. Instead, he
would see himself who could help us and contacagein. Since we did not receive any
reaction we tried to contact Mr Mondelaers againc& no direct or personal numbers were
given we called to the general number of DiaMedoBen and asked for Mr Mondelaers. We
were not put through with him and only received thessage that Mr Mondelaers had
informed his colleagues about the needed informdiiat that the end of the year was always
a very busy period and that nobody had time fas. tBkplaining the purpose of the project to
the person of the general number and asking whétheas possible to be put through with

somebody else did not help.
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