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The human Body consists of 100 x
102 cells with 46 Chromosomes

The human Genome consists of > 3
Billion Base pairs and codes for
approx. 30.000 Genes

The Organism produces approx
100 - 250.000 differentproteins.

Only 1,7 % of the Genome contains
genetic Information

The human Genome has approx 3
Million Polymorphisms (0.1 %).

With the publicution of the human genome sequence biotechnology becume one of the key
drivers of innovation across many industry sectors and virtudlly all areas of human life. Up to 5,000
diseuse fturgets will become uvdiluble for phaurmuceuticul reseurch und infegrated technoloyy
platforms will serve us the busis for efficient drug discovery und further progress ftowards curdtive
treatment especidlly in areus where the stundaurd of diseuse munagement is poor.

enhomic resedrch is how success-
fully used to understund the
underlying diseuse mechunisms
and explore hew medicdl treut-
ment strateyies (Figure 1). In druy discovery
new dctive substunces (leud structures) ure
identified in highthroughput-screehing and
optimized with modern chemicul methodol-
oyy. First products from genomic druy dis-
covery dre how reuching the market aumony
which dre small chemical entities us well as
biopharmaceutical drugs.
Genetic variation amony individudls will be
an important element of future druy devel-
opMment (Pharmaucogenomics). The modern
druy discovery process leuds to small mole-
cules that cun be produced chemicully us
well us lurge biomolecules where industridl
biotechnoloyy provides the busis for munu-
facturing. Traditiondlly, biomolecules were
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isolated from various hatural sources. With
the development of sterile fermentution fro-
cedures, microorgunisms und later ulso com-
plex mummualiun cells could be cultivuted
under optimized conditions. In recent yeurs
modern biotechnoloyicul methods including
genetic enyineering huve become widely
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Figure 1 - Development of hew
druys in the post yenomic eru
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uccepted for the prevention, diugnhosis und
freatment of diseuse. Sihce 1982 u lurge
number of recombinunt drugs have been
dpproved for the treatment of chronicul und
life thredtening disedses und there dure hun-
dreds of second generution products under
clinicul investigution (Figure 2). In the fore-
seeuble future trunsyenic plunts und unimuls
will become importunt tools in druy produc-
tfion und eventudlly somatic gehe therapy
will complement the spectrum of uvdiluble
technigues. The worlwide commercidlization
of biotechnoloyy is yuthering momentum.
Dramatic infrastructural changes are leuding
to promising cooperdutions and strategic
development dlliunces between biy phar-
maceutical compunies und smaller biotechs
with synergies in both directions. The biotech
industry itself guins critical mass with a grow-
ing activity in intru-biotech mergers and
acyuisitions (Tuble). The development of u
new phurmuceuticul druy is both time-con-
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suming und expensive. Product development
is usudlly performed in severdl phuses with crit-
ical technicul issues to be defined very early
on (Figure 3).

An infegrated, robust, cGMP-compliant man-
ufucturing process is vitdl for the success of
the product. Amony other limitations of the
industry’s growth potentidl there is a worlwide
shortfall  of avdiluble biomunufacturing
spuce. Access to cGMP production cupucity
is becoming u criticdl strateyic issue for com-
punies especidlly in the areu of mummalian
cell culture und ohe of the driving forces
fowards higher efficiency und productivity.
Optimized development and munufacturing
platforms ure how becominy recoynized us
highly relevant for the ulfimute success of the
biotech industry. Modern lurge scule process-
es for secreted biomolecules derived from fer-
mentution follow the streumlined concept of
cell removul, followed by u cupturing step,
intermediute purification und  polishing.
Trends in bioprocess engineering und fermen-
tation development challenge the down-
stream processing towards continuous stute
of the urt operdtions. Despite the complexity
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Figure 2 - The biotech product pipeline

The Biotech Industry matures... Core Biotech Industry Usa/Europe 2002

Countries Total Companies® Employees R&D Dev. Products
revenues Expenses Total Phase llI

Usu 33.6 bill $ 1,466 (318) 194,600 20.5 bill $ 369 66

Europe 12.9 bill € 1.878 (102) 82,100 7.7 bill € 254* 53"

* Start-ups, small compunies, mid-size und lurge compunies. Public compunies in bruckets; ** Public compunies
(Source: Ernst & Youny, Beyond Borders: The Globul Biotechnology Report 2003)

Genelic variations among individuals will be important

elements in pharmacogenomics

of biotech processes there is room for
improvement with infegrated unit operations,
automation und rationdl design of facilities
aund eyuipment. One of the most recent
enubling technologies for lurge scule bio-
manufucturing is the use of disposuble buys
und plastic tools in upstreum (fermentation)
us well us downstream (purification) process-
ing. Severdl compuarative dnalysis have
proven the feusibility of disposuble systems us
there dre u humber of advantuges such us
no cleuning und vudlidation reyuirement,
lower investment costs und greuter flexibility
with regyurd to hundling und spuce require-
ment. Altogether there is u cleur tendency
towards disposuble fechnology in the differ-
ent areus of biomunufucturing.
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Figure 3 - Druy development from leud to launch
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