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Pharmaceutical Development & {Q osot
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Increasing Diversity and Complexity

in the pipeline

Increasing Challenge

and the delivery method
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Business Realities Drive Need for Efficiencies (Q OSlsoft.

*Government action weakening market
position

Threat of New iosimilars/substitute products

Entrants

//_\ )

Competitive

Bargaining Power \ Rivalry Bargaining Power
of Suppliers Industry consolidation ' | of Buyers
Industry growth slowing

Competition for market share

[ 1

*Brapid loyalty dropping
ol “Bdyer consolidation
» Buyers simply not buying

Changing
Regulatory
Landscape



A Day in the Life of Pharma (Oos,soﬂ

The Double Whammy!!

 FDA Sends Complete Response and Warning Letter

 Complete Response - need more information to approve, need to
better understand link between process changes and clinical
outcomes

« Warning Letter - need to fix deficiencies documented during an
inspection of manufacturing facility “These issues relate to aspects
of microbiological monitoring and controls, production equipment
maintenance and certain process controls”

« Company believes it can resolve all remaining issues within three
to six months.

 Bottom-line - a lot of time, a lot of resources, a lot of lost revenue
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The Burning Platform
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Product A:
« Specifications
— based on batches that have
acceptable safety (including
immunogenicity) and efficacy in
pivotal clinical studies.
— Need to capture “full batch
experience” in the clinic !
» Multiple lots across the shelf life.
» Multiple lots demonstrating
manufacturing variability
— Better develop/defend our

statistical strategy (tolerance
intervals)

Product B:

« Stability/Shelf Life

— Protein Aggregates Formed
During Shelf Life

— Translucent particle levels in
the clinic are basis for product
specifications.

— How do We Beat the clock - Be
More Predictive !

PACT

Process, Analytical , Clinical/Commercial, TODAY !

Lab to Patient
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Meet these challenges by executing fundamental changes to
existing development and manufacturing approaches

Integration

Manufacturing
Sciences

Execution

Integrate scientific, manufacturing, clinical
& commercial objectives

Development and technology transfer of
the best process with full intrinsic
process/product knowledge

jl> Effective processes and systems to
execute, capture, analyze & utilize process
& clinical knowledge throughout lifecycle

How to achieve these ?
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Vision for New Execution Model: (QOSIsoft@
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Lab to Patient will drive development through
commercialization with efficiency, consistency, and quality;
giving our employees a stronger sense of ownership while
continuing to deliver value to our customers.

Success will require radical change to our processes and the
way people work together, that will be supported by technology.
To accomplish this, we will:

transform visibility to information & knowledge;

empowering employees to make timely and effective decisions
at the right level;

modernize human and technical resources and support;

harmonize all practices and procedures through common
recipes and platforms.

Partner with others to create end to end platform standards
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Process Development Enterprise example (QOSIsofL
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Current State (g, OSlsoft.

{ Laboratory Y Plant - Y Enterprise \




Mission for R&D ZQOSIsofL

* In order to dramatically improve time to market for
new products we recognise a need to take a standard
approach to product development.

« A common recipe based approach:
— ensures that scientists and engineers “speak the same
language” and promotes consistency.

— presents a significant opportunity to realise efficiencies across
our systems landscape as medicines moves through their
approval lifecycle.
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Mission for R&D (QOSIsofL

« Use technology and a recipe based approach to both
simplify & better visualize product development,
commercialization and regulatory efforts.

Process Development Analytical
Data Development Data

Process Analytical
Manufacturing Data Manufacturing Data

Clinical Protocol

: Biostatistics
Execution
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Data Management Challenge {0 osisott.

Commercialized

Process

Development Commercialized

Analytical

Commercialize
Clinical
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Commercialized BLA/NDA, PAls

Commercial Lot Release
Annual Stability
SPC/Trending

Process
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alytical

Commercialize
Clinical
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Data Management Challenge ) OSlsoft.

Commercialized BLA/NDA, PAls
Process Commercial Lot Release

Annual Stability
SPC/Trending

INDs
= Clin Lot Release
IND & Reg Stability

Tech Transfer
PD Reports

mmercialized Dev Stability

alytical
QbD - Design Space

Process & Product Knowledge

Commercialize
Clinical



Data Management Challenge ) OSlsoft.

Commercialized
Process Needs:
v’ Controlled Reports
or queries
v' Master Data Strategy
v’ Enterprise Solutions

mmercialized
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Data Management Challenge

) OSlsoft.

Commercialized

Process =

Needs:

v’ Controlled Reports
or queries

v' Master Data Strategy

v’ Enterprise Solutions

mmercialized

alytical

i

Needs:

v" Ad hoc querying

v Able to read/ref all data
v' Data/model Standards
v’ Ease of configuration

Commercialize -
Clinical



And now we turn to the standards (QOSIsofL

To meet these challenges, we need guidance

All this data, and still these three deliverables:

— Tech Transfer to Commercial Partner
— Drug Product to the Clinic
— Regulatory Dossier

Choose the right software at the right level
Apply standards to new areas as needed
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Recipe based approach {0 osisott.

* Requirements:
— a harmonised data model across systems

— systems capability to configure re-usable libraries of standard
unit operations.

— exchange recipe structures between our eLN and MES/RES
systems based on standards underwritten by the recipe based
approach (e.g. B2ZMML).

— contextualisation of our data regardless of the system it was
generated in.

* Inherent Quality by Design!

System independent recipe model
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Cake Recipe the S88 Way!

Recipe: Dark Chocolate Cake

Author: Grandma, 1965

Materials

All Purpose
Flour

White Sugar

Unsweetened
Cocoa

Baking Soda
Baking Powder
Salt

Eggs

Cold Brewed
Coffee

Milk
Vegetable Oil

Vinegar

Quantities

2 cups

2 cups

% cup
2 Teaspoons
1 Teaspoon

% Teaspoon

1 Cup
1 Cup
% Cup

2 Teaspoons

Header

Formula Procedure

Equipment

Parameters

350’F

35-40 mins

72’F

Process Description

Preheat Oven

Grease & Flour a Pan

In a bowl, combine flour,
cocoa, baking soda, baking
powder & salt

Make a well in the centre

Pour in eggs, coffee, milk, oil &
vinegar

Mix until smooth, batter will be
thin

Pour into prepared Pan

Bake in preheated oven

Allow to cool

Equipment
Oven (80-500‘F)

9x13” Pan

Large Bowl,
Spoon

Cooling Rack

Colleen Tutella - 2009
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Managing the Recipe (o-os.soﬂ@
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Recipe Based Development (‘(‘ OSlsoft.

Recent/Today

Execution

Syst
G Long-term

Execution

4-1'-!-!-‘;'

Mainly paper based

Building blocks of unit
operations cross product

portfolio.
“Walk-up” execution Eliminate the need for
Release by exception validation (cross product

platform) ergo validation
becomes an oxymoron!!



Recipe based Data Warehouse

Operational Data Data
Source Staging Presentation
Systems Area

Data Mart #1
DIMENSIONAL
Services: Atomic and

Summary data
Based on a sirzi=
Business r
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HWILEY

The Bt Warchouse oot

Kimball's
Data Warehouse

Toolkit Classics

Data ”'_,m"’mﬁ;
Access "’“ g
Tools —

Data Mining/

Data staged

using S88 recipe Ml'c:)d;;liilr:jg
based h
ettt Knowledge!

Data Mart #2 ...
(Similarly designed)




Current State (g, OSlsoft.

{ Laboratory Y Plant - Y Enterprise \




Future State (g, OSlsoft.

Data Mart

Process Quality
Analysis

Data Mart
Clinical /
Biomarkers

Data Mart
Stability

Data Mart
Analytical Data

Recipe Based Data Warehouse

A

{ Laboratory Plant Y Enterprise \
ELN / LES PCS / Historian / MES

OSI PI gives us process data and batch context
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Recipe based approach ZQOSlsoft@

« Expected Results:

Zero day release!

the capability to answer quickly, the questions to support our
business needs (filings, tech transfers, investigations etc.).

Zero day for handing over a recipe from/to external contract
labs/plants or between internal groups (lab, pilot plant,
production)

Less demand on quality organizations due to the improved systems
integration

More time for advanced multivariate understanding of the process
and subsequent definition of design space

Data driven decisions and advanced modeling techniques enabled

Industry standard that reduces overall implementation time and
moves us all to a higher level
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