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Why Cardiovascular Safety Research?

Center of Excellence for Cardiovascular Safety Research

Background

Fwerage cost to develop new drug is estimated
at 31.7 billion.

Rising costs dus to high failure rate of dnigs
in clinical trials and in post-marketing.

The Strategy

Strearnline the transition of safe
compounds from an eary stage

Fast delivery of key data
far decision making from
discovery to post-marketing

and licensing

Benefit- Risk analysis

Knowledge fransfer to and

rmonitoring of cardicvascular

soreening sites Increasing
failure rate
fior drugs
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Adverse drug
reactions are the Sth lamgest
cause of death in the US
(~100.000 people),
behind heart disease,
cancer, stroke and
pulmonary disease.
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How?

State of the art technology and scientific models - the preclinical safety net

Sale Candidate  Receptor binding profile & Isolated Guinea Pig Right Atrium
[dentiication (eg Identifies effects on Serotonergic, cholinergic &
naradrenerqic receptors)

Herg Patch Clamp 4* i
iEftects on human cardiac K* channel) :

q

Sale Candidale  cardiac action polential stydies
Selection (Effects on cardiac K* , Ca®*, & Ka* channelss

¥

In vivo anaesthetized Guinea Pig
(Effects on ECG: FR, RR, QT &0Tc intervals & QRS Duration)

;-

Advanced Salely snaesthetized dog model
Assessments iEffects on ECG, BP, HR, Heart Contractile function, Cardiac Outplt,
arterial blood flow & cardiac electophysiology)

.

Conscious dog mode
(Effects on 7 lead ECG, BP, HR, Heart Confractile function, Candiac Output, Cardiac Output,
Respiratory Rate & Arerial Blood Gases)

;-

FIRST IN HUMAN STUDIES (Phase I




The Cardiovascular IM Program

o I I .
Vision Information Flexible,
/— lean, efficient
— O
Business e ——
Intelligence
t—/ Programs
> &
Projects

* Building blocks
— CVS-lab: To support & renew the lab setup fouratati

— SPEc: Business process support platform

— EZ2E-CV: Cardiovascular Knowledge integration astibhe J&J
Pharma sector
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SPEc, the Operational Process support platform

SPEC

‘Study Project Experiment Center’

9 Project Flexible & scalable Business
mgt Process Support platform
o0
Streamlined
Experlment
= execunon

Experlment
anaIyS|s
j’ Reporting & Data
querying analysis
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SPEc Project Drivers

To Deliverquality data, building onintegrated processes
To do so in dimely and cost-efficientmanner
To effectivelycommunicatewith the client community

To extend CoE CVS’ internationalithority

By enabling the flexible and timebdaptation of the test systems
to new findings

By radically increasing theapabilities to explore and apply
accumulated knowledge

By supportingnnovative work
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Request management at a glance

— Process support to translate requests into projects and
studies to be performed

— Client view into request status and deliverables
» Client notification on planning and deliveral
» Deliverables consultation platform
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Request initiation:

1:RITIOIUE?St 1-Contact info
offow-up 2-Planning info
overview

3-Test item info
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Detailed report
consultation
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Project management at a glance

— Integrated operational planning
» Support for operational planning (eg by group &ad
» Support for synchronization at departmental |
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Project organization
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Input selection for interactive planning
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Interactive planning preparation.
E.g. per project; per test system:;...
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A

/

Planning integration at

departmental level
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Study management at a glance

— General
» Workflow, security and roles, audit trail
* From study director assignment to study appromdlarchiving

— Detalled structured protocol managem
» Capturing protocol model in all its richness
* Leveraging the model
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General SPEc foundations:
workflow, security, roles,
audit trail
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Protocol creation, a study
Initiation activity
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Structured protocol
modelling
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Support for capturing the
structured protocol
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Procol document generation,
an example of leveraging the
structured protocol model
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Experiment execution at a glance

e Session Assistant
— Protocol leveraging
— Flexibly configurable setups
— Interface with measurement hard- and software
— Interface with instrumentation hard- and software
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Workflow generated
experiments per study
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Flexible configuration of
parts in general test setup
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Selection of experiment to execute
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Entering missing information about the
specific experiment

Animal information
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Entering missing information about the
specific experiment

Vehicle information
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Generating barcodes for bloodgas analyzer
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Automatic control during experiment execution of
instrumentation:

eg stimulator control & synchronization (manual
administrations, Notocord markers)
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Consulting the protocol information during
experiment execution
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Experiment analysis at a glance

— Import of raw data and real time analysis results

— Evaluate, review and approve
« Additional analyse
« Data reduction
« Data merging

— Reporting
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Automatic creation of summarized experiment data
based on protocol

[ Interactive validation F
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ECG average beat analyser
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Sweep analysis support in Patch clamp
experiments
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Reporting effects on Action potential
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Data analysis and reporting at a glance

— Statistical analysis web service

— Study table and graph calculation and representation
 Balance between automation and interact
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[ Experimental ir\mmﬁ_]

[ Statistical analysis

Statistical web
services

[ Statistical analysis outputfiles
=

Page 37




Semi-automated study tables and
graphs generation

[ Defining parametergr&
[ Selecting time points&

[ Labeling interrelated data 1\

[ Other interactive settings... ]
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Result of semi-automated study table
generation
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Result of semi-automated study table
generation
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Result of semi-automated study
graph generation
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Technical foundation

Siemens Unilab LIMS engine features
» Workflow engine to flexibly integrate all interrelated actions
» Fine grained security support and audit trailing
» Support for extensive tuning via configuration and customisation

Satellites for specialized tasks in
* Integrated document management support

» Diverse assistants: Protocol assistant, Experiment Sessistaas
Data analysis assistant,...

MS-Office suite

Acquisition software
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SPEc architecture
OB 50

Protocol ‘
Management
. Experiment Data analysis
Experiment .
) Analysis
Execution A
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CVS-IM Program Business Benefits

Productivity and effectiveness achieved

Rationale:

— Minimization of operational work load by lab autaton and
streamlined process support

— Optimization of client interaction workload basmuself service access
to relevant information

— Avoidance of duplicate effoi

Reality check (Compare dog studies CRO with low imanagement)
— CRO-REF 3.15 studies/person
— CoE CVS 5.75 studies/person

— > 80 % more work delivered due to systematic infanation
management support

Page 44



CVS-IM Program Business Benefits

Early attrition of unsafe drug candidates
Rationale:

— Increased predictiveness of CardioVascular Safety (CVS)
* Increased productivity, freeing up time for cuftiedge research
* Leveraging “collective cross company CVS-preclahimemory”
* By CVS pre-clinical test refinement based on rssinl human

» By flexible consolidation of novel insights in dgsing more
predictive test systems

Impact example :

1 compound with cardiovascular adverse events blbak CoE
CVS testing stage, rather than in Clinical Phase 1.
=> Cost avoidance for 1 compound

— Scale up phase 2.2 M$
— Preclinical phase 3.3 M$
— Clinical Phase 1 13.6 M$
(Source: CMR Benchmark 2007)
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CVS-IM Program Business Benefits

More safe drugs faster to, and longer on the market
Rationale:
— Impact on clearance for registration and legalgmtion, based on
confirmed/extended leading edge in Cardiovascldfety
* By increased predictiveness and expertise
* By proven weight of evidence, based on quality standards
* By pro-active anticipation on Regulatory requirements
— Reduced cycle times

* By reduced study times based on streamlined process support & lab
automation

» By effective communication with clients to support timely detismaking

* By innovative CVS insights boosted by radical extension of both knowledge
base and mining capabilities

Impact example:

Average revenue from 1 drug one week on the magk@tvi$

(Overall average revenue for lead-NMEs in 5th year of sales.
2006 benchmark information made available by PGSM)
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