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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. 

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

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

• When it is 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 billion 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.

NanoMedicine

ESS pharma tech. 

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

2018



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



R&D Employees of Europe’s 
Biopharmaceutical Industry 2004



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)
Phase II: 13%  (EUR 34m)
Phase III: 85%  (EUR 222m)



Are we need a new pharma paradigm?

Reduce time and lower the costs!



We need new technologies …

• 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

• Protein folding and mis-
folding; degenerative 
diseases

• Understanding the 
associated processes at 
a molecular level

http://www.isis.rl.ac.uk/aboutIsis/Future_access_to_neutron_sources.pdf



… and new starting materials
All new chemical entities organized by source/year, with “Natural” (ND, N)

subdivisions (N= 1031).



All available anticancer drugs, 
1940s-2002, (N =140).



New Chemical Entities and Indications by 
Source of Compound (N=868)



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.



http://neutrons.ornl.gov/workshops/mandi2005/MaNDi_workshop_report_final.pdf

Thank you for your kind attention!
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