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it Pace of new therapeutic
development has

not kept up with the
explosion of scientific Knowledgeo
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Drug Discovery & Development is highly attritional @
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2E: Pharmaceutical Research and Manufacturers of America. "Orug Discovery and Development: Understanding the R&D Process.” Washington, DC: PhRMA, 2014.



The pressures on industry continue...

&

Expanding clinical timelines

Deteriorating success rates

Rising R&D costs

Mean development time in years
8 -

74

7.2

60s 70s 80s 90s 00s 10s

Year

Phase Il

1980s 69% 46% 66%

2000s 59% 28% 56%

Cumulative success rate

S
(& ]
2 | €
2 1.8
86% 18%
I
93% 9%

Cost per molecule (incl. cost of failure) (M)

4,000 -

3,000

2 000 -

1,000 -

0

1970

1980 1990 2000 2010 2020

22011 by The Bozton Cansuling Group



Value generated from medicines impacted @

Drugs submitted Declining approvals Downward trend
for approval has been flat for new chemical entities forecasted in peak sales
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Increasingly Outward facing Pharma Industry Response @
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Examples of Lifesciencen Open | nnovation @
collaborative models
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The GSK Approach to the New Pharma Model
Integrated with the scientific and research community

Flexible Open
partnerships and innovation

acquisitions
Bridging the gap Sharing
I academia/ risk

Industry




Leveraging internal and external engines
GSK R&D

31 Discovery Performance Units
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External innovation engines are those collaborations that are greater than £10m in value and are focused on assets that are currently pre-POC. The
collaborations include in-licenses, option arrangements and technology arrangements focused on producing new molecules.



http://www.seagen.com/index.php
http://www.brighamandwomens.org/
http://www.astex-therapeutics.com/home.php
http://www.fiveprime.com/index.php
http://www.hsci.harvard.edu/home
http://www.manchester.ac.uk/index.php
http://www.mrc.ac.uk/
http://www.wellcome.ac.uk/index.htm
http://www.epsrc.ac.uk/pages/default.aspx
http://www.google.com/url?sa=t&rct=j&q=md anderson&source=web&cd=&cad=rja&sqi=2&ved=0CJsBEKEQUAE&url=https://plus.google.com/100443664085872831167?socpid=1&socfid=web:infocard:default:image&ei=gGrQUJ6QB8iKswaOhoGQBQ&usg=AFQjCNFZ7MOug9LjYdS9Cx-eJ_6v7fsZNw
http://www.peptidream.com/en/index.html
http://imi.europa.eu/

Discovery Partnerships with Academia (DPAc):
A collaborative approach from GSK

reveryone playing to their strengthso

Deep biology and disease
understanding of Academia

Drug discovery
expertise of GSK

Build integrated partnerships that can translate innovative
research into medicines that benefit patients




Key elements of DPAc @

Focus on the medicine

U Collaborative partnerships focussed on drug discovery

U Starts at any point from initiation of early screening, finishes with the medicine

Undertake the best science
U Minimal infrastructure i undertake projects independent of location or disease area

U Full access to all GSK drug discovery and development capabilities

Share in the investment, share in the reward

U Both sides contribute - looks for a complementary match of skills where GSK can
make a positive contribution to success

U Milestone funding with royalties. If GSK stops then the academic is free to continue
and progress




contribution

Shared activities between academia and GSK @
early stage

CandidateSelection FTIH Start Phlll Start Launch

_____ Launch
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Target Assay Lead Early Lead Late Lead

Feasibility Development Identification Optimisation Optimisation

Drug Discovery Screen Lead Identified Lead Identified
Initiated Initiated in vitro in vivo

Typical GSK activities

Value of GSK : I

Value research

support & reward : ' ' '

Typical academic activities




