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European Spallation Source (ESS)

 Nothing like this exists yet in Europe. Two such facilities are,
however, currently being built in the USA and Japan.

* Intheresearch sector, there is interest in the ESS in structural
biology, materials research, micro- and nanotechnology and
neutron research.

* Inindustry, there is a declared interest from the materials field
(vehicles, steel/metal) and in the pharmaceutical and
biotechnology sectors.

« When itis in operation some 500 employees will be needed to run
the facility. The operations of the ESS will be visited by some 4 000—
5 000 researchers every year. The total investment for the ESS will

amount to some 1,2 Dillion Euro over a ten-year
period. Operating costs will amount to about 100 million
Euro per year.

http://www.sweden.gov.se/content/1/c6/07/74/78/062c65e4.doc, 26 February 2007




Technology-based competencies in the
pharmaceutical industry.

Rational drug design

High-cost drug
Organic Chemistry development drrven by
Ewropean dye firms advances in biochemistry.
molecular manipulaticn Cutting-edge research

trial and error across classes

NanoMedicine

19405 1962-1963 19805 1 2018
18705 b 1oms "

ESS pharma tech.

Fermentation and Biotechnology

soil screening Non-organic approach

Narrow competence Thalidemide to drug therapy. Focus

not widely transfe- catastrophe moving from protem

rable to other drug classes. manipulation to receptor

Leading drugs for 20 antagomsts. Cutting-edge

vears, then lag. specialised research, knowledge
and nsight

http://www.tukkk.fi/markkinointi/innomarket/



Global R&D Expenditure, Development
Times and NMEs 1995-2004

240 -

220 A
wy 200 -
180 -
S 160 -
o 140 -
@ 120 -
£100 -

80 -

60 -

40

=iy=RE&D expenditure

== evelooment imeas

MME output

1985 19988 1997

1998

1999 2000
Year

2001

2002

2003 20047



R&D Employees of Europe’s
Biopharmaceutical Industry 2004
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Costs of a Drug

Costs for the different phases are the following
(note that the total amounts include the costs of
failures):

— Drug Discovery Costs: 44% (EUR 277m)

— Pre-Clinical trials: 6% (EUR 40m)

— Pharma development: 9% (EUR 55m)

— Clinical trials: 41% (EUR 261m)
Phase I: 2% (EUR 5.6m) 0

Phase ll:  13% (EUR 34m) -
Phase Ill:  85% (EUR 222m) ; \I




Are we need a new pharma paradigm?
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We need new technologies ...

e Development of safe and
efficient targeted drug
delivery systems, such as
In gene therapy

« Exploitation of natural
(compounds) antibiotics
In the treatment of drug
resistant pathogens

e Protein folding and mis-
folding; degenerative
diseases

* Understanding the

Replacing hydrogen by deuterium in different parts of 3
molecule allows neutron scattering to build up a picture

associated processes at | 0f thediferent bulding blocks of the sructure
a molecular level

http://www.isis.rl.ac.uk/aboutlsis/Future _access_to_neutron_sources.pdf
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All avallable anticancer drugs,
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New Chemical Entities and Indications by
Source of Compound (N=868)

origin of drug origin of drug

indication wtal B N ND 5 5* V indication total B N ND 5 5% V¥
analgesic 15 13 2 antiviral 35 2 1 B 24
anesthetic 3 5 anxiolytic 10 10
anti-Alzheimer’s 4 1 3 benign prostatic hypertrophy ! 1 2 1
anti-Parkinsonism 10 2 4 4 bronchadilator 8 2 6
antiallergic 15 1 3 11 calcium metabolism 17 8 9
antianginal 4 4 cardiotonic 13 3 5 3
antiarrhythmic 15 1 12 2 chelator & antidote 3 5
antiarthritic 12 2 1 9 contraception i ]
antiasthmatic 12 o 8 2 diuretic ! k!
antibacterial a0 a1 gastroprokinetic < ~ 3 1
anticancer M 12 25 10 2 hematopoiesis 3 5
anticoagulant 16 3 | hemophilia g 9
antidepressant 21 19 2 hepatitis 17 7 1 9
antidiabetic 23 12 1 2 1 hormone 20 10 10
antiemetic 7 1 6 hormone replacement therapy ! 4
antiepileptic 10 1 3 hypnotic 11 11
antifungal 24 | 2 21 hypocholesterolemic 9 3 1 2 3
antiglaucoma 13 4 5 4 hypolipidemic ) 1 7
antihistamine 12 12 immunostimulant 10 4 3 2 |
antihyperprolactinemia 4 4 immunosuppressant 10 4 5 |
antihypertensive 75 1 40 34 muscle relaxant 10 4 3 3
antiinflammatory 30 1 13 36 neuroleptic 10 B 2
antimigraine 10 i 7 nootropic 8 3 5
antiparasitic 13 2 3 4 2 platelet aggregation inhibitor k! 3 |
antipsoriatic 4 3 1 respiratory distress syndrome 6 3 1 2
antipsychotic 7 b 2 vasodilator fi 3 3
antithrombotic 28 13 1 3 17 2 vulnerary 2 1
antiulcer 32 1 1 12 18 grand total 868 91 40 209) 386 131 11

\—/



ESS-Pharma
One special option for Hungary &
Europe: characterizations of the natural
molecules

Natural products play a dominant (29%) role
In the discovery of leads for the
development of drugs

Much of nature (94% of plants) remains to be
explored: traditional medical herbs marine
and microbial environments.




Thank you for your kind attention!
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http://neutrons.ornl.gov/workshops/mandi2005/MaNDi_workshop_report_final.pdf



