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Hungarian Innovation Contest for Youth 

• The Association intends to promote 
the creation, spread, transfer, 
adoption and the practical utilization 
of intellectual products so that
– the performance and the income 

generating potential of the 
companies and the Hungarian 
economy should be increased,

– by making use of innovation the 
modernization and the 
development of economy as a 
result of it should be 
accelerated. 

http://www.innovacio.hu/en_index.html


GlaxoSmithKline
• Second largest 

pharmaceutical company
• Over 100,000 employees 

in117 countries
• £2.8 billion invested in 

R&D in 2004
• 191 countries supplied by 

37 manufacturing sites in 6 
continents 

• Largest UK company 
charitable giver 

• 6% of the world’s 
pharmaceutical market



GlaxoSmithKline
• GSK's mission is to improve the quality of 

human life by enabling people to do more, 
feel better and live longer.

• One of the industry leaders, with an 
estimated six per cent of the world's 
pharmaceutical market. GSK has leadership 
in four major therapeutic areas
– anti-infectives, 
– central nervous systems
– respiratory 
– gastro-intestinal/metabolic. 

• In addition, it is a leader in the important area 
of vaccines and has a growing portfolio of 
oncology products.

INNOVATION



Pharmaceutical R&D investment is substantial Pharmaceutical R&D investment is substantial 
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R&D is getting more and more expensive

Average R&D costs per NCE medicine launched
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Less Product, more cost:
Need for innovation:



The Path to Modern Medicine
A Chronology of Medicines Innovation

Treatment for
autoimmune disease
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The «old» way

Chemicals People→ Animals →





Pharmaceutical R&D has been redesigned 
at every stage

Genetics, genomics
& pharmacogenetics
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The central questions are now:

What do we target?

What do we make?



The new Discovery paradigm ...
• Until the 1990’s, all pharmaceutical R&D addressed only 

~500 molecular targets

• The human genome provides the full menu of ~10,000 
potential targets, of which ~2000 are currently tractable 
(well-understood receptor & enzyme classes)

• Advances in other technologies provide the tools required 
to exploit this potential wealth

• We still lack detailed understanding of the roles in disease 
of many genomic targets



Capture the potential of the human 
genome

Capture the potential of the human 
genome
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molecular targets
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7-12 year pay-off?
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PharmacogeneticsPharmacogenetics

Identifying the patient
sub-populations most likely
to benefit and/or least likely
to experience adverse
events from a drug
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PHARMACOGENETICS AND DRUG 
DEVELOPMENT

• In the lab and in the clinic
• Pharmacogenetics informs 

decision-making along the 
pharmaceutical pipeline. 

• Growing literature of 
retrospective studies 
medicines describing 
efficacy or safety on the 
basis of patient genotypes

• Emphasises the potential 
prospective use of genome 
information to fine new 
medicines. 

Nature Reviews Genetics 5, 645-656 (2004); 



Capture the potential of the human genome: 
industrialisation of drug discovery
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‘Biggest chemistry lab in the UK’

• “Built and equipped at a cost of over £45 million, the new three-
storey, 9000m2 facility will house GSK's chemistry capability with 
a particular emphasis on automated high-throughput chemistry 
(HTC). Harlow will also become a global storage centre for GSK's
compound collection, home to vast automated compound stores 
with capacity for 1 million solid samples and 4 million frozen liquid 
samples.”



21st Century Drug Discovery

19

Human genome - unprecedented opportunities

Drug candidates optimised for
selectivity, potency, efficacy & safety

High-throughput
chemistry

High-throughput
screening
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Centres of Excellence for Drug 
Discovery

• Within the middle stages of the process, small, 
nimble therapeutically aligned units, called 
Centres of Excellence for Drug Discovery
(CEDDs), enable scientists to direct the course 
of their research, studying how diseases 
develop and progress and identifying 
compounds which show the most promise to 
become safe and effective medicines

• quick, alert, clever conception, comprehension, 
or resourcefulness <a nimble mind>
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THE LIFE OF A MEDICINETHE LIFE OF A MEDICINE
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Will the drug be safe: Toxicity testing

Nature Reviews Drug Discovery 3; 226-236 (2004); 



Experimental Medicine:Experimental Medicine:

• clinical imaging

• pharmacogenetics

• in silico clinical research

• advanced human 
experimentation

• clinical imaging

• pharmacogenetics

• in silico clinical research

• advanced human 
experimentation



Experimental Medicine
• the early introduction of 

the human as the model 
experimental species, to 
validate preclinical 
knowledge in order to:

• eliminate waste & delay 
in clinical trials

• provide patients with 
better medicines, sooner

• protect patients against 
predictable adverse 
events



21st Century Drug Discovery

Massive scale

High speed

Reduced cost

Expanded insight

Human genome - unprecedented opportunities

New disease understanding
& better treatment

Informatics

29



Has innovation, in science and
organisation, increased productivity?

A «wall » of new products



«Practical utilization of 
intellectual products » ?

• Demonstrate the healthcare benefits of new 
medicines 

– Health outcomes research (and directed studies)
– Pharmaco-economics
– Epidemiology
– Disease & risk management programmes
– Outreach to patient groups
– Experimental medicine
– Predictive toxicology

http://www.innovacio.hu/en_index.html


Old product, 
new indication

Wider responsibilities?

http://images.google.co.uk/imgres?imgurl=http://www.bc.edu/schools/cas/biology/meta-elements/gif/filariasis.gif&imgrefurl=http://www.bc.edu/schools/cas/biology/research/insect/filariasis/&h=298&w=318&sz=50&tbnid=qFSmOQEJLDcJ:&tbnh=105&tbnw=113&hl=en&start=3&prev=/images%3Fq%3DLymphatic%2BFilariasis%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG
http://images.google.co.uk/imgres?imgurl=http://www.livestockconcepts.com/Valbazen.jpg&imgrefurl=http://www.livestockconcepts.com/Valbazen.html&h=300&w=198&sz=9&tbnid=2JKqCcoxbl0J:&tbnh=111&tbnw=73&hl=en&start=1&prev=/images%3Fq%3Dalbendazole%2Bpfizer%26svnum%3D10%26hl%3Den%26lr%3D%26sa%3DG


New ways of working
“The biggest story of all is the story of 
vaccination.  There are 30 million 
children being vaccinated each year.  It 
is invisible because it is happening one 
at a time, largely out of view.   And new 
vaccines are being developed that can 
save another 3 million children.  When 
you think about it, it is pretty stunning.”

Bill Gates
Vaccines save lives

Bill & Melinda Gates Foundation website
www.gatesfoundation.org



World Distribution of Falciparum
Malaria

Anopheles gambiae

Prevalence >50%
Prevalence 11- 50%
Prevalence<10%

Snow RW et al., Nature 434:214, 2005

> 100 countries affected





Vaccine Innovation: Adjuvants
GSK adjuvant systems offer stronger and broader 

immune responses
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A Rich Pipeline of Vaccines
Pre-clinical
Respiratory *

Syncitial Virus
Cytomegalo Virus *
Men B (paed)
Chlamydia *
Staph.aureus *
SARS *
Other Cancer *
Allergy *
Flu TC

Total = 9

Phase I
HIV *
S.Pneumoniae *

(elderly)
TB *
Zoster *
Prostate Cancer *(1)

Breast Cancer *(1)

Phase III / Filed
Menitorix (HibMenC)
DTPw-HepB

Hib-MenAC
Rotarix (2)

Streptorix
Cervarix * (3)

Priorix tetra
Simplirix *
Boostrix Polio

(DTP IPV)
Fendrix *

Total = 9 Total = 9

Phase II
Hib-MenCY
MenACWY
Flu improved *
Epstein Barr Virus *
Mosquirix * (4)

Hepatitis E
Dengue (4)

Lung Cancer *(1)

Melanoma *(1)

Total = 6

A Well Balanced Pipeline from Preclinical to Phase III
• Vaccine containing GSK adjuvant proprietary systems
• (1) Therapeutic Vaccines; (2) Avant collaboration; (3) MedImmune collaboration; (4) 

WRAIR collaboration June 30 2005-GSK Biologicals 



A «wall » of New Vaccines Prostate cancer

Breast cancer

Lung cancer

Melanoma

2005 2006 

DTPw HepB
Hib MenAC

Menitorix
Hib MenC EU

Priorix-Tetra 
EU

Fluarix
US

Boostrix
US

2007 2008 Beyond 2008

Major New Vaccines
Life Cycle Management

Therapeutic Vaccines
Simplirix

Rotarix
EU/Int’l MenB

Strep elderly

Zoster

Cervarix
EU/Int’l

Hib MenCY
US MosquirixMen ACWY

Streptorix
EU/Int’l DengueFlu improved



GSK and Vaccines

• Integrated
Organisation

• Vaccines for 
Developed
and Developing
Countries

• The Largest Supplier 
to UNICEF

• Technologies

Germany

Egypt

Hungary

Russia JV

China JVFrance

India

Belgium
(Worldwide 
Corporate 

Centre)

Singapore

Brazil

U.S.



Ongoing high tech investment in Hungary

20052003



GSK Hungary: High Tech production
• EUR 15 million project launched in July 2002
• Plant upgraded and GSK Bio’s production capacity 

for core ingredients in diphtheria toxoid, tetanus 
toxoid, and whole-cell pertussis vaccines was 
expanded.

• 2003: GlaxoSmithKline Biologicals investment in a 
EUR 60 million project in Hungary. Current staff of 
over 100 persons will be doubled within 3 years

• Gödöllő/Hungary will be one of the world’s major 
producers of DTP vaccine core ingredients.

• Worldwide source for compulsory diphtheria -
tetanus - pertussis vaccination administered to 
children from the age of 3 months.



GSK Kft
• Sales, marketing and distribution

– Prescription medicines
– Over the counter medicines
– Healthcare products

• 24 billon HUF sales, 4.5% market share
• Major expansion of clinical trails

– Doubled capacity by 2007
• .

http://budsx01.corpnet1.com/PH_HR/Live/orange_day/orange_day2005.doc


The economic benefit of knowledge 

Figure 2 Comparing economic and scientific wealth. 
National science citation intensity, measured as the ratio of the 
citations to all papers to the national GDP, shown as a function
of the national wealth intensity, or GDP per person, 
Nature 430, 311 - 316 (15 July 2004); 

• Graduate recruitment
• “Economic 

development in highly 
competitive world 
markets requires a 
direct engagement in 
the generation of 
knowledge.”

• Sir David King, Chief Scientific 
Advisor to the UK Government



International competitive environment 



• An environment that promotes 
R&D and innovation 

– Strong intellectual property 
rights

– Realistic pricing for the 
long term

– Fair distinction and 
balance between branded 
and generic drugs

• A common European 
regulatory system 

• Appropriate use of health 
technology assessments 
(HTAs) to guide expenditure

The environment for innovation:The environment for innovation:



Europe must turn political objectives intoEurope must turn political objectives into
policy reality policy reality 

Lisbon Objectives March 2000Lisbon Objectives March 2000

The most competitive and dynamic knowledge basedThe most competitive and dynamic knowledge based
economy in the world by 2010economy in the world by 2010

3% GDP investment in R&D 3% GDP investment in R&D 
(1/3 public; 2/3 private) (1/3 public; 2/3 private) 

Innovation Policy InitiativesInnovation Policy Initiatives

Proposed x2 budget for Framework 7Proposed x2 budget for Framework 7

European Technology PlatformsEuropean Technology Platforms
(Research agenda for public(Research agenda for public--private partnershipsprivate partnerships
defined by stakeholders with industry leadershipdefined by stakeholders with industry leadership))



The Strategic Research Agenda is a proposed partnership The Strategic Research Agenda is a proposed partnership 
of industry and the EU focuses on bottlenecks in of industry and the EU focuses on bottlenecks in 

biomedical R&Dbiomedical R&D

Discovery
research

Preclinical
develop.

Translational
medicine

Clinical
develop.

Pharmaco-
vigilance

Predictive 
pharmacology

Predictive 
toxicology

Efficacy Safety

Biomarker
identification

Biomarker
validtion

Patient 
recruitment

Risk assessment
with regulatory

authoritiesINNOVATION



Innovation

• Innovation depends not on 
structure or size

• People, their motivation, the 
environment and 
infrastructure can lead to 
innovation

• Environment and 
Infrastructure comes from 
both business and the 
government

• Innovation can benefit all

http://www.innovacio.hu/en_index.html
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