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The innovation challenge
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Average R&D Costs dramatically increasing
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High value of patent expiries........
Value by Year of US Patent Expiry
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We need innovation
more than ever...
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We need to innovate
In new ways...
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China healthcare strengths
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China Healthcare strengths
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e QOrigin of Traditional Chinese Medicine (TCM) 2000

years ago
FEAF _TEZENHER

® The largest single market in the world
(1.3bn population) 4m&xmeE—m (13ZA0)

* More than 1,000 research organizations
i — T AR

® More than 20,000 hospitals
it — A BER
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China Healthcare strengths
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e Cost efficiency in R&D (about 20% of that in
western countries) & s A R (214 T 5 157 #120%)

® 4,000 GMP Pharmaceutical Manufacturing
companies MF4~4 & GMPARHERI 25




e
TCM in the West — The opportunity

e Global demand for more effective medicines Mﬁ
ERMNEFRHREARIFR
* |ncreasing popularity of TCM globally — because it works!

T EENFE

* Promise of new cures for diseases which Western medicines are
yet to treat successfully (e.g. alzheimers, schizophrenia,
diabetes)

EBIN T H45 A LB ERERRIITIERAE (Fln, FIRKERK
BRAE, AP EOE, BRI
¢ China has strong science and excellent facilities

1 B 40 i IR O BT SE 0 AR 75 ) ¢ it B R

® TCM represents a huge opportunity for China and for
health in the West

LA, FEXTHEME T ERRESETRREEX




TCM in the West — The Challenge
¢ Fundamentally different approaches between

Western and Traditional Chinese approaches to
medicines development 74 B F1 5 B 1 245 5 = i FE 4 2= 5

93

Western Traditional Chinese

- Single agent B—¥) i - Mixtures (‘fufang’) \B&#% (B
77)

- Reductive Wi - Holistic ¥4k

- Purity 4k - Natural B )
Evidence based #:T-#IiF ] - Experience based # T2

Regulatory 32:#1 R il i - Reputational 4 7=
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e
TCM in the West — The Challenge #k/

¢ Until recently there has been limited collaboration in research
between China and West in TCM

HENDEE, PRBEFEMRRITHESENRE R

¢ Regulatory procedures in the West will not be relaxed, and will
only be broadened if quality and patient safety can be
guaranteed

BRIEREMZ AR E/URIE, FEHREREFBEASHE

e TCM has two routes to the western market:
H = KB ANHEA TS 5 T 3 312 .
- High street functional foods market (easier to access, low value)

R EHERNTI R R R (BZEATELT T, EERMAED

- Mainstream pharmaceuticals (difficult to access but $700bn
market)

ERAMWE CEEAN, BHHMEENTNELEE)




UK healthcare strengths
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UK Healthcare Strengths

BIE1/AR £ kR 100N EA R ERE X M FF AR
Nearly a quarter of the world’s top 100 medicines were
discovered and developed in Britain.

—FHIEEMEM AL E TRER
Half of Europe’s current drug pipeline is British

— 3 BYRR M XU 52 B2 452 2l 2 [F]
Half of Europe’s VC funding goes to the UK

R ER XM DERERESE - (ZE BRETRSHIE
Worlds largest healthcare provider — the National Health Service

www.bradford.ac.uk
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UK

Some UK Cluster Strengths &%

North (Manchester,
Leeds, Bradford, York,
Liverpool, Newcastle)

e Biohealth informatics

e Genomics and Proteomics
e Medical Imaging

¢ Clinical Genetics

e Biomanufacturing

e Agricultural/Food Sciences
e Pharmaceutical formulation

Scotland (Edinburgh,
Dundee, Aberdeen)

e Human and animal healthcare
e Environmental biotechnology
e Gene therapy

e Protein engineering

e Combinatorial chemistry

Northern Ireland

e Diagnostics

e Agriculture

e Veterinary medicine
e Food Sciences

e Environmental

Cambridge

e Biopharmaceuticals

e Drug discovery--genomics,
proteomics, bioinformatics,
combinatorial chemistry

- Protsomics * Protein/DNA

« Genomics sequencing/engineering
. ) . e Biomaterials

e Chemical libraries

e \accines London

e Biopharmaceuticals

e Decoding/transformation of
DNA material

e Functions of subcellular
organisms

e Functional genomics

e Monoclonal antibodies

Surrey B

e Agricultural biotechnology

e Production of reagents: cell/tissue
cultures



A reciprocal process — Western R&D in China

HE

352 - FH 7 R&DZEF

Company Major locations Main focus

Pfizer Dalian, Suzhou and Wuxi Manufacturing facilities

GSK Beijing, Chongqing, Tianjin, Manufacturing facilities and joint ventures.
Suzhou and Pudong

AstraZeneca Shanghai and Wuxi Clinical development and manufacturing facilities.

Merck & Co Beijing, Shanghai, Hangzhou, Manufacturing and possible joint development
Guangzhou, projects

Novartis Beijing R&D and manufacturing facilities

Roche Shanghai and Wuxi. R&D and manufacturing facilities

Sanofi-Aventis

Shenzhen and Beijing

Manufacturing and joint ventures importation and
distribution

Lilly Suzhou, Shanghai Joint venture manufacturing, sales and marketing
Hong Kong and R&D

Wyeth Wu County Economic Manufacturing facilities and joint ventures.
Developing Zone, Suzhou,
Shanghai

BMS Minghang (Shanghai) Joint venture manufacturing facilities.

Novo Nordisk

Shanghai

R&D facilities




e e
Academic TCM research in the UK

e Royal Botanic Gardens, Kew
* Nottingham University

e University of Lincoln

e Brunel University

e Middlesex University

e Imperial College

e Kings College London

e Cambridge University

¢ |nstitute of Pharmaceutical Innovation (Bradford)
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Cambridge-based Centre for Chinese Medicine Research
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/ Royal Botanic
University \ / Gardens, Kew

Cambridge CCC M R — Brunel Institute

University depts for
and institutes Bioengineering

Tsinghua

London Medical

School of st Toxicology Unit

Pharmacy College (NHS)

London



China collaborations at the
University of Bradford
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Bradford X - {54 SRlFEHERW Ao
University of Bradford - Wofld class Life Sciences R&D

HACFMARR: XiETFINGEIZAE, EAFmangitFig
= (8#HFPED) , tIEHRAFFHFLF

Institute of Pharmaceutical Innovation. Focused on
predictive pharmaceutics, designing and improving
medicines (including TCMs), creating new technology and
companies

FEREAMR « RIETAMFHELAIMAR, CILEFHHARF
A LASUH X E BB TT

Institute of Cancer Therapeutics. Focused on researching
new drugs, creating new technology and companies to
iImprove the treatment of cancer

www.bradford.ac.uk
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Bradford K% - 54 fpflEffidk palyina co
University of Bradford. World class Life Sciences R&D

SO TEFRMRFP L EEZXRFTTEETIEERGUMAYTEH
=R FHRIBNME (Fla, Emgs, BE)

Polymer Interdisciplinary Research Centre. Key focus on
healthcare applications of advanced polymeric materials
(e.g. Devices, Implants)

BAIAERY (FlZaFng o Fars) Til&{E4O
Accredited Centres (Pharmaceutical and Polymers) of
Industrial Collaboration

PRZBKESEASEBRIIG TEHEKRFER T
Academic member of the China-UK Joint Economic Trade

Commission Healthcare Working Group
www.bradford.ac.uk



e e
What is the IPI?

¢ A world-class research centre of excellence In
predictive pharmaceutics, focused on
accelerating drug development

HA—RPEK FINH A2 R L, BT
B EE 25 R 1 B

e A Centre for new Bioscience Businesses
YR L

e An accredited Centre of Industrial
Collaboration

o [ BURF 5B Tk & 4F 0

,/.l:;. UNIVERSITY OF
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]
IPl support to Chinese Companies

e Collaborative technology development

BRI K E1E
¢ Contract research consultancy support

SMEBE R B SR

* Product positioning (marketing) advice
P n B AL (ATH)D

* A base in Europe...

FERRM I 7332
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IPl support to Traditional Medicine

¢ Developing underpinning science
&2
- Knowledge engineering - finding new relationships
in data

SIRTE - LI P I RFHHERR
- Development of analytical techniques

AT EARK TR

- Deformulation and reformulation

BEYH S EAEA

¢ Contributing regulatory advice to MHRA
Chemistry and Pharmacy standards

] MHR AR it 7 54 TR0 1) 24325 50 77 T #3820

¢ Committee for the Internationalization of
Chinese Medicine

FEGEHRUZRS

X




A collaborative approach to developing

new therapies for Type Il Diabetes

Clinical Diagnoses
and Sampling

I PR 12 i A B

Chemical Analysis
Data Preparation

A 50 BT AN B

Data Analysis and
Interpretation

B0 o T T A

ipi
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The Bradford
Science Bridges
Programme
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ﬁ I ﬂﬁﬁ% www.sciencebridgeschina.co
What are the UK-China Sciénce Bridge Awards for?

AREMREBSSTAENZEY - FNPERESBRELENEEAZERS
Framim

Initiated and funded by RCUK (£1.3m grant) - with additional support
from China’s MoST as a priority international collaboration

IERAFIR AR, KT S e CIFTS1E
To accelerate the deployment of research knowledge, deepen and
strengthen current research innovation links between UK and China
- 1B L E R Al 37 AR R s 21 i ol & B At & 8935 ¢
by improving the transfer of research and expertise from the
research base to businesses and other users, and
- BEEITEPRRER—RAENSZ AL S Z BRI Z=FE) ZFFR
by building science and innovation bridges with world-class
universities and high-tech businesses between UK and China.

www.bradford.ac.uk
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N B#t¥E: Programme ou

FFRE R i X -

Open Innovation programme:

mE: 8FEILRS5 (ZEMPED

Projects including industry (UK and/or China) where appropriate
- AITHIRIE B AR B = m A &
Proof of concept and prototypes
- B EIFREL A A
Establishment of new innovation companies
- MEEXRFR
New partnerships and new collaborations
- RN FEMFA
Intellectual Property: Creation and exploitation

www.bradford.ac.uk
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ﬂ/yw sciencebridgeschina.co

N B#t¥E: Programme ou
Meg: IsRIMB NS, FiEMEME—eEdl KA

Networks: Strengthen existing networks, and add value - includes
commercial members

=ill: FHRESENEZRZRAEEREINTL
Training: Develop reciprocal training with Chinese groups

TR | SRR AT IR AR # B 75 30

Develop Knowledge Transfer to partners

BR: EAREEREEXBERE S
Policy: Influence policy at national and international level

www.bradford.ac.uk
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Open Innovation Workshops

(N |

HERZARBMTUNASECENS
Create opportunity for collaborations between UK and China
academics and companies
AR E1EF B AL S (FREEED) #BEFIE
Stimulating ideas and the generation of new (Open Innovation)
Science Bridges projects
A5 H B FF & el 4k BB EE R ER R

(f5lan, BxMEFAR, Faefnigne) F0Tl k4
Assemble new resources (e.g. complementary technologies, skills
and facilities) and industrial partners for the development and
commercialisation of projects

Additional £1.6m in collaboration

with China provincial government www.bradford.ac.uk
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 Closed Innovation

Fuzzy Front End Development Commercfalization

What is ‘open
innovation’?

* Open Innovation

Fuzzy Front End Development Commercfalization

. /P in-sourced . Products in-sourced

& for development for scale-up

:1 o {__:' ~ \
O % o0 o ®
( h

IfP licensing 2] @
) . e®
) '| )h' |dees & Technology
[‘_‘) technologies Spin-auts

www.bradford.ac.uk
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T 5 A SR Expected outcomes

FEEA1T A, Bt AR FE B

16 new open innovation projects, funded locally as well as through
Science Bridges activity

- 129 ImERAL
12 projects commercialised

FIRF=FE (ZO8IFERIRIB) FHEXIA

IP holding (at least 8 new patent applications) and associated revenues

EILANHEEAR (REFMFED
4 new joint companies (UK and China) established

www.bradford.ac.uk
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Potential projects from this programme

* An improved, supergeneric pharmaceutical

* An established drug with a new route of delivery
(e.g. Inhaled, ocular)

« TCM simplified as a chemical medicine for global market
* A new delivery device or technology

« An improved pharmaceutical manufacturing process
* A new medical device

* A new diagnostic

* An improved imaging system

www.bradford.ac.uk
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Innovating with China —
important lessons learned




Our case study

e State-owned, leading Chinese institute in nanotechnology ‘CI’

¢ Excellent facilities - complementary strengths with IPI

e |PI had strong links with a newly-appointed CI principal scientist
¢ Sought to establish a 51%:49% Joint Venture

¢ 4 face-to-face meetings, 3 teleconferences, daily phone calls

¢ MoU signhed

e Heads of agreement signed

¢ |PI pulled out when no significant progress made on finalising
contract inside 120 days

¢ Alternative solution sought. Deal sighed, laboratory established
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Lessons learned from the CI
experience - negatives

* Cl were principally interested in forming a high-profile
collaboration with a UK organisation
- as a means of increasing chances of securing government funding

e Although very senior, our ally was new to the Cl team
e CI’s key decision maker not present at all meetings

e Dominance of risk averse Cl government culture

* Negotiations often tended to be one-way

¢ Cl had a limited understanding of the value of an IP-
based business, and IPl had few tangibles to offer!
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Lessons learned from the ‘Cl’
experience - positives

¢ Benefits of having a Chinese national on your team
¢ Benefits of having an ally in the other team

¢ Benefits of taking a win-win approach

e CI’s willingness to listen to proposals

¢ Maintaining relationship even when frustrated

®* Much to gain working with CI
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s
Critical success factors - 1

¢ A clear product proposition

- Chinese preference for tangible offerings
- Service/consultancy market poorly established

¢ Understand who key decision-maker is
e Establish credibility

- Leverage your brand
- Use high-profile referrals (e.g. Embassy)

e Have a workable business model

- Selling at low cost, high quality
- Sourcing at low cost, high quality
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Critical success factors - 2

¢ Understand Chinese business culture and practice
- QGuanxi (importance of relationships)
- Language and translation
- Business meal
- Yes means ‘| understand you’ NOT ‘I agree’
- Relationship more important than contract
- JIT...! Schedules are set up at short notice

* Role of government

- Restrictions to full capitalist model
- Government provides, enables, supports

e Patience

L @
Institute of
Pharmaceutical
Innovation




Pitfalls to avoid

* Losing patience

e Causing loss of face
¢ Translation must always be in context — need technical interpreter
e ‘Ball-park figures’

e Leaving no room to haggle!

e Separating product and service/training

e Valuing intangibles

* Respect for Intellectual Property

e Assuming poor quality — low tech

e Reading too much into an MoU

e OQOver-reliance on contracts

¢ Being teetotal, non-smoker or vegetarian...!
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Summary
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Summary /p&

* We need to innovate, and innovate in new ways
PATTZ a8, I HARR 2

« China represents an extraordinary resource in
healthcare, in both new and traditional approaches
EIAAE SR TE B, RS S By 7 i 5 5 U

 The UK is one of the strongest healthcare R&D markets
in the world

FEB T A R AT b, e [ i RS ) dpe e R I | X 2 —

www.bradford.ac.uk
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Summary /p&

« The Science Bridges programme aims to accelerate
collaboration and innovation to the benefit of both nations
and patients world-wide
RHEHT I H W 03 S 4 A G155 1 [ LA A T e Fl A
DTk

* The key to the programme’s success will be a respect for
each other’s strengths, cultures...and a willingness to
give it a go!

www.bradford.ac.uk



Thank you
for
listening

p.thorning@bradford.ac.uk
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