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Big Pharma ? s wist=zs;

...no pharmaceutical company will
be able to “profit alone”. It will,
rather, have to “profit together”...

- Pharma2020, PWC
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How to improve R&D productivity:
the pharmaceutical industry’s grand
challenge

WIP x p(TS) x V
o

(Nature Drug Discovery, 2010)

C T X C pTS): Phase I sov [ 255 4%
TS Phase 0y [ 0% 0%
Cost: lead optimization 55 ESWE S10 milllion
hi Cycle time: Phass [l 125 375 215 years
Tagertoht L {15 Phase | o e L) P
Omrmlzamﬂ Preclinical B{TS) submission to launch 0% [ a0 o1
Phase | Phase Il Phase Il Submission Cycle time: Phase Ii 125 ] 375 25 years
tﬂ launch Cost Phase || 0 [ <0 540 millien
. — _b Ttk Cost; Phase I 575 ] 5225 $150 illion
Gycle time: submission to launch 075 ] 2.25 15 years
Cost Phase | 75 ] 522.5 515 million
p(TS): preclinical 80% [ €0% 69%
Cost: hit-to-lead 5125 [ $375 525 million
; ; e B(TS): lead optimization 95% [l 75% 85%
plTs) [Ceoz | mw | e [Ce] Cycle time: Phase | 075 ] 225 15years
WIP needed for 1launch [243 ] \ wa | [us ]| [ na] Cost: preclinical s2s (NI 575 ss millon
Cycle time: lead optimization 10 ] 30 lyears
Cost per WIP per Phase I 8l 1 ‘ 525 | ‘ 310 | | % | Cost: target-to-hit s05 [ 515 §1 million
Cycle time (years) 10 15 20 ] Cycle time: preclinical o5 I 15 Tyear
TS} hit-to-lead 85 [OL ] 65% 75%
Cost per launch (out of pocket) | 524 §49 M6 sez ot dibrrisshon o laiinch 20 [ 50 $40 million
% Total cost per NME 3% 6% 7% 7% Cycle time: hit-to-lead o075 [ 225 15years
P(TS) target-to-hit 90% [ 70% 80%
Costiafcaptal Cycle time: target-to-hit o5 s 1 year
Cost per launch (capitalized) [ §94 | [ 6166 | [ 6414 | [ $10 | sz | [ &w | [SwM | [ 48 |[ Sme | i ; ; ; ; ‘ i
§1,200 51400 81600 §1.800 52,000 52,200 52400
‘ O Discovery [ Development ‘ Parameter Capitalized cost per launch (US$ millions) Baseline value
Figure 2| R&D medel yielding costs to ully and develop a single new molecular entity. The model Figure 3 | R&ED productivity model: parametric sensitivity analysis. This parametric sensitivity analysis is created
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Wuxi's Oncology capability

Objective: To discover an orally active, potent and selective PCC for two types of cancers

Progression Milestones:

Nov, 2012

May. 2010 Oct. 2011 Feb. 2012 - Compounds with good potency and
_— - SAR for all series established - Additional series IV PK synthesized

Dl - One series show good selectivi ol s - Negative in mini-Ames study

- Agreement on integrated g ty investigation identified

profile

service

l_‘

Jun. 2010 Aug. 2010 Apr. 2011 Jan. 2012 1Q 2013

- Medicinal in vitro -Two series discovered - Lead compound showed efficacy 2 Compounds scaled up for non
chemistry Initiation = Bioassays set up -SAR of a key series in animal model GLP tox and other studies

- Goal & Timeline Emerged
Setting

v Chemistry starting points were generated by fast follow approach of literature compounds happen
to have activity on this kinase.

+ Due to superior selectivity and high potency, this FF series was the project focus while the HTS
hits were explored and parked.

v Tool compounds generated and tested in key target validation in vivo and ex vivo models.
v Two lead compounds are being scaled up to undergo candidate selection enabling studies

Key Information
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Target Assay Dev. Exploratory Full Lead Novartis
Validation HTS Chemistry Optimization
Clinical
candidate
GNF
Lead Discovery Medicinal & Analytical Pharmacology/ADMET
« Diverse 1.7+ million compd library Chemistry « In vitro and in vivo ADMET
+ Fully robotic uHTS system capable < Automated library synthesis capabilities
of >1 million data points/day « High-throughput analytical and « State-of-the-art bioanalytical
 Screening informatics infrastructure purification technology technology
(LDDB) « Automated compound o In vivo efficacy models in
« Assay dev., HTS and SAR support management with integrated LIMS metabolic disease, immunology

and oncology
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Total R&D Budget
Number of R&D Spending Spending
Company Drugs Approved Per Drug ($Mil) 1997-2011 ($Mil)
AstraZeneca 5 11,790 58,955
GlaxoSmithKline 10 8,170 81,708
Sanofi 8 7,009 63,274
Roche Holding AG 11 7,803 85,841
Pfizer Inc. 14 7,727 108,178
Johnson & Johnson 15 5,885 88,285
Eli Lilly & Co. 11 4,577 50,347
Abbott Laboratories 8 4,496 35,970
Merck & Co Inc 16 4,209 67,360
Bristol-Myers Squibb Co. 11 4,152 45,675
Novartis AG 21 3,983 83,646
Amgen Inc. 9 3,602 33,229

Sources: InnoThink Center For Research In Biomedical Innovation; Thomson Reuters Fundamentals via FactSet Research Sy
stems
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Activity
How well the drug
candidate binds lu its target
and generates the desired
biological response

Solubility
Affects how well the drug

candidate can be absorbed
by the body if faken orally
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| MEDICINES |
|

Metabolic Profile/Toxicity
‘Whether any toxic effects
are produced by the drug
car_ldidalebm its byproducts
when the body's & 85
break it ww:y S

Oral Bioavailability
How much drug candidate
reaches the appropriate

tissue(s) in ils active formt
when given arally

How [eng the drug
candidate stays in ils
active form in the body
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Organic solvent stability test

Smalimolecule screening library  Fragmen:
Rulo of Th 3 liant>
A BT & W 2
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Scre %,
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Drug Target Structuralinformation
utilized in synthetic
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s w .
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NDDC

Optimize : X-ray, Docking programs to produce leads
Test AtoB Bto A ER . (more drug-like;
Proapnolol 15 133 089 K,
Caffein 2639 293 108
Atenolol 0.06 0.07 121
038 059 155
Compound 1 327 4.54 139

Compound 2 105 0.54 051
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