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e Starting Point — Huge Pressure on Big Pharma
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(Source: FDA/CDER Data, PhRMA data, PricewaterhouseCoopers analysis)
Note: Data on R&D spending for non-PhRHMA companies are not included here, because they are not available for all 11 years.
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e FDA supports Paradigm Change in Industry!
* FDA revised their Process Validation Policy (March 12, 2004), where FDA's intent
to reward process understanding can be seen

« FDA PAT (Process Analytical Technology) Guidance
»This guidance ... will encourage the voluntary development and implementation of
innovative pharmaceutical manufacturing and quality assurance.

.(PAT) ... is a system for designing, analyzing and controlling manufacturing
through timely measurements (i.e., during processing) of critical quality and
performance attributes of raw and in-process materials and processes with the
goal of ensuring final product quality.”

*  Moving
- from compliance with specification
- to process understanding

* Process understanding leads
- from corrective action
- to continuous improvement

Source: Dr. Ajaz Hussain, FDA
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eoon QUIE research framework — Understanding the whole!

Technical System
TPM

TQM JIT

* Process management

« Customer integration

« Cross functional R&D

« Supplier quality management

* Preventative maintenance
» Housekeeping
» Technology usage

« Set-up time reduction
* Pull production

* Layout-optimization
* Planning adherence

Basic elements
Standardisation
Visual management
Management System
Direction setting
Management commitment and company culture

Employee involvement & continuous improvement
Functional integration & qualification
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<= Main Goals of the Building Blocks
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The main goal of the TQM System

is to significantly increase quality

performance (e.g. reduce variability, scrap rates,
complaint rates etc.).

The main objective of the TPM System is an
efficient management of fixed assets while

effectively using new process technology. The main objective of JIT is the reduction of

working capital (incl. inventories) by
simultaneously increasing service-levels.

Elements

Effective Management System

The main objective of the basic elements is to The main objective of an effective Management
support the deployment of TQM, TPM and JIT System is alearning organisation that is managed
cInTes: by clear objectives.
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e | € Concept of the Building Blocks —
Linking Practices to Performance

Main Goals ‘)irection setting

KPIs

Enabler
. . (Methods, Tools,
Contributing Mgt. Practices)

Tramfer Cerer for
Technology Managemen
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wwm Architecture of Database

Relevant KPIs for the

Categories: TPM, TOM, JIT  — Key Performance Indicator
and Management Systems

Implementation of

Approaches and Tools = Content Level

Restrictions by Business and

Product Program = Structural Level Structural Factors

KPIs can not be analyzed without the consideration of specific approaches,
tools or without understanding the specific plant situation and role.

Tramfer Cerer for
Technology Managemen

<
v‘ University of St.Gallen

© 2005 TECTEM Transfer Center for Technology Management, University of St. Gallen, Switzerland
Dufourstrasse 40a, CH-9000 St. Gallen, Phone +41 (0)71 224 73 10, Fax +41 (0)71 224 73 11,
http://lwww.tectem.ch



Transfer Center for
Technology Management

34
&, University of St.Gallen

TECTEM

o EX@Mple Evaluation of TQM Enablers
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Tramfer Cerer for
Techaslogy Management
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e Stages of Operational Excellence
Logical sequence: effectiveness before efficiency

Preventive Process Customer Set-up time
Maintenance management integration reductions

Pull system

Cross-funct!
Housekeeping SiEEE roduct (REYIIG) Layout-
ping P adherance v

technolgy development optimization

nanad
Standardised Standardised Standardised
equipment processes replenishment
Stable running machines:> Stable processes Low inventory
) RN P

Self-directed High continuous Low absenteeism & Flexible
teams improvement rates fluctuation workforce

souewJoylad feuonresado

Effective Management System

Direction setting

Management commitment and company culture
Employee involvement & continuous improvement
Functional integration & qualification

Tramfer Cerer for
Techaslogy Management
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Rejected bat_ches ] 4%

(in %)

0.1%

Delivery rate ‘ 98.00%
(in %)

Cost for quality / Total costs 16%
(in %)
2%

Cost for quality / v.d.* employee

(in€) 4'330€
V.d. employee /employees in 1.82

QC/QA 6.24

| o7.96%

Low — Performer
[ High — Perfomer

28281€

i *v.d. = volume dependant employee
o
-
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oo KPIS (2): TPM related (based on analysis of 94 sites)

Page 11

Overall Equipment 28%
Effectiveness rate | 70%
(in %)
40% [ Low — Performer
Unplanned maintengnce 12% [ High — Perfomer
(in %)
Maintenance cost / 26'150€
v.d.* employee 2810€
(in€) 4
V.d. employees / Nr. of 511
maintenance employees 16.38

*v.d. = volume dependant employees
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o KPS (3): JIT related (based on analysis of 94 sites)
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Production-against-schedule | 61%
(in %) | 75%

Set-up times ] 61.37 min.
(in min.)
42.87

1.59

Raw material turns | 9.38

[ Low — Performer

Work-in-process turns | 34.85 [ High — Perfomer

0.95
Finished goods turns | 12.54

Cycle time | >35

(in days) [ 23.98

Service level \ 92%
(in %) | 99%
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o \\NY should you care about manufacturing? —
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Cost structure — Company level

Total [6:49 49.4% 11.6% | 17.8%  |14.8%
Research driven
Pharmaceutical |11.7% 31.0% 9.2% 25.4% 22.9%
Generics manufacturer | 6-4% 51.2% 9.9% 20.3% 15.2%
Contract manufacturer |#-4% 63.1% 15.8% 9.1% | 9.9%
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Other costs

Labor

Property, Plant &
Equipment

Cost of material

100% = € 40 M Overall costs

o COMparing the “average plant” with the TOP 10 Peer
group translates into cost savings of ~16%

Cost savings
potential

"

16% 6%
16%
25%
17%
15%
11%
44% 40%
Average TOP 10%
plant

': University of 5t.Gallen

— €1,5m lower QC/QA costs

— €1.4m lower maintenance costs

— €840k lower depreciation due to better
asset utilisation

— €740k lower costs due to better yield

TECTEM
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™" The Key influencing Factors for a sustainable Implementation of OE

; f Project Mgt
L'""aﬂ.it‘," daily Project Selection -

Project Portfolio
Sponsor Mgt.
Plant Identity Training o
Mgt. Engagement
General Plant Interplay Understanding
Culture

Implementation of OE i OE Leader Knowledge Mgt.

into the organization
Usage of OE
language
Plant Mgt. of OE Problem — Method
Matching
Identity of OE :
Belt Select

Understanding of

OE initiative

Integration of
corporate
initiatives

Tramer Certer for
Tedhnalagy Management
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Circle of Key Influencing Factors to Develop an OPEX Culture

Tramer Certer for
Tedhnalagy Management
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LAverage" and ,Successful-In-All-Categories*

1. Inertia

Maximum
VIII. Integration “Successful-In-All-Categories”
II. Culture Average of the 9 participating
sites

VII. Process

1ll. Corporate
Commitment/ Support

IV. Management
VI. People

Commitment

Tramfer Cerer for

Technoiogy Managemen V. Structure
J
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{ Operational
TECTEM \]
bs/09/2008 »__Excellence
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LTension Lines” for Evaluation of Sites

<

Extreme 1

hinders a
sustainable OE
implementation

"
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Extreme 2

fosters a
sustainable OE
implementation

TECTEM
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Selected tension lines in our Model (1)
Site Culture / Background

Corporate/OpU Commitment & Support

— Resources
— Involvement in target setting for sites
— Engagement of corporate support people

Management Commitment

— Site leader commitment
— OE site leader commitment
— Relationship between site leader and OE leader
— Commitment of Plant Leadership Team
— Management of OE
— Understanding of OE by Middle Management
— Average level of sponsor
— Communication of OE
— Strategic Alignment / Target Setting
~ — Belt selection

"
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Selected tension lines in Model (2)
Structure
— Availability
— Organizational Integration

— OE-dedicated Resources
— Steering Committee

— Understanding by Shop Floor
— Spread of Projects over the Organization
— Number of trained people

Process

— Project Engagement
— Standardization of OE-Processes
— Training
— Pipeline Management
— Knowledge Management
Integration
— Link to day-to-day job
— Alignment of OE with other Initiatives
_ Integration of HR and Learning Strategy

<
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Examples tension lines

Examples Tension lines

OE Site Leader

Delivers inputs | Partly involved

Fully involved in Site

for Site Strategy | in Site Strategy Strategy Setting

Setting

Relationship between Site MD and OE Leader

Different Different

iti . Complementary,
adictory, Not positions on positions on

completely aligned,
synergistic

ame agenda several several tactical
strategic issues issues
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Examples tension lines
Commitment of Site Leadership Team (SLT)

ﬁ

Examples Tension lines

Minority of the | Majority of the | Engaged and highly
Not engaged and SLT engaged | SLT engaged Committed -

committed and highly and highly engaged with
committed committed projects

Management of OE

ﬁ

Managed as a Managed as

Managed as me- relevant an important

Managed as an

too Initiative initiative integrated, strategic
initiative initiative

Traméer Center for
Teehnalogy Manugemenn
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Comparison of two sites

Site A Site B
[ Corporate Commitment / Support | [ Corporate Commitment / Support |
| Structure | |Processes| | People |
anagemen anagemen
ommitmen ommitmen
Site Culture / Background Site Culture / Background
[ | Good level for sustainable OE implementation achieved
O On the way
[ Room for improvement
[ ] Low level

Traméer Center for
Teehnalogy Manugemenn
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[ oage 20 TECTEM C)PEXPharma
While Site A has a fast mover on the OE-Pathway Site B is just on its way!

I.Inertia Management

K Commitment and
Structure have a
similar level at Site

A and B.
9=
g 59
& 38
g 5
=
g
T.-.n;&v Cermer for
Technology Management
> V.Structure
vﬂ University of St.Gallen
it TECTEM OPEXpparma
Overview of European Sites
=]
g £ g g £ @ 5 g
se | 88 a g 5 gg @
sa | 3 5 g 5 | =
=0

- T|®|n[m|O]|O|m|>

good level on the way room for low level
. 1] [ .

improvement

With regard to Structure / Processes and People there is no site that
C—> already has reached a good level!

Traméer Center for
Teehnalogy Manugemenn
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Continuous Improvement Mechanisms in an Excellent

TECTEM
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Highlight and communicate
»Successful Practices” between different plants

Foster a shared understanding of Production stlem

Vision and Strategy | mmmm e m e — .-

L2

[
[
I

I-)SIDSe?irﬁti?r:?fgI?n(;?;rsm + E’)Iant Trlansf(_)r_r_nation Organizational
vision strategy and Master Plan, Activities, .
objectives _ 1 Measures,... Learning Arena

v

Address weaknesses and
foster strengths inside plant

OE Check-up

Performance Level
Culture & Strategy Level
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Overview Basic Modules

KPIs for OPEX Initiative 1. Module: KPI System
- Launched projects - |ler Comieling @ Key Performance
- Sa\{lngs Indicator for Site
- Project per Green Belt Level:
- Trained people - COGS

- Cost Structure
’ i . - OEE
1 E LC) oM ot SO - Yield
g N I Tl oot A : - Lead Times
| = - Inventories

equipment

Self-directed ¥ High continuous Low absenteeism & Flexible
teams improvement rates fluctuation workforce

2. Module:
= Status Lights

System for

3. Module: KPI
System for Site
Performance

Status Lights and assessment
tool for implementation of OPEX Elements
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* The improvement potential coming from Operational Excellence is huge!
* Operational Excellence is not achieved overnight!
¢ QbD should be part of Operational Excellence!

« The cultural challenges are the biggest hurdles for a sustainable implementation
at the moment!

« Aregulatory Vision for the Future could be to define the Design Space for the
entire Plant no longer for a single process so as fostering the motivation to strive
for Operational Excellence!
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