Why we should embrace learnings
1er industries

ent, Informati

s u'

aard ROYAL SOCIETY
e OF CHEMISTRY

Industrial Lab A tomatlon

q' e
N gpnsultancy & Tra
YUowww r|aILa tor atl.on com

"X peterk B ' haustrlallabautomatlon com

@ +31(654) 263516 (cell)
' 31( )103 (land) _,H ~
1 . ’ aperless La “
- IBSperlessTab Acade Acsdemy -
w‘ -t .


mailto:peterboogaard@industriallabautomation.com
mailto:peterboogaard@industriallabautomation.com
http://www.linkedin.com/groups/Paperless-Lab-Academy-3895483?trk=myg_ugrp_ovr
http://www.linkedin.com/groups/Paperless-Lab-Academy-3895483?trk=myg_ugrp_ovr
http://www.paperlesslabacademy.com/

More than 50% of chief
executives believe that
their business model is
currently undergoing a
fundamental
transformatlon



4 sigma
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| Sigma |ppm Defects]| Yield Cost of Quality|
20 308,537 69.2% 25-35%
Biotech < 66,807 93.3% 20-25%
Pharma 4c 6,210 99.4% 12-18%
_ 50 233 99.98% 4-8%
Electronics “ge} 3.4 |99.99966% 1-3%

20,000 lost articles of mail
per hour

Unsafe drinking water for
almost 15 minutes per day

5,000 incorrect surgical
operations per week

Two short or long landings
at most major airports
each day

200,000 wrong drug
prescriptions each year

No electricity for almost
seven hours each month
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| 99% GOOD (3.8 Sigma) I \99.99955% GOOD (6 Sigma}l

Seven articles of mail lost
per hour

One unsafe minute every
seven months

1.7 incorrect operations
per week

One short or long landing
every five years

68 wrong prescriptions
each year

One hour without
electricity every 34 years

Time
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Operations in Pharmaceuticals Compare Poorly to Other Industries

The pharmaceutical industry lags similar industries in key measures of operations performance, most notably in overall
equipment effectiveness, labor value-add time and directfindirect labor ratio, McKinsey's Ted Fuhr told the recent
CDER on CMC conference in Bethesda, Md. Many of the shortcomings reflect poor quality practices and represent
cost savings opportunities for the quality by design paradigm. Estimates are from McKinsey Operations Practice.

Measure Pharma Automolive Aerospace Computer Consumer
Packaged Goods

Overall 10% to 60% 70% to 85% 50% to 70% 80% to 90% 70% to 90%

aquipment

effectiveness

Annual | 1% to 3% 5% to 15% 5% to 10% 1% to 3% 5% to 15%

productivity

improvement

First-pass yie 90% to 99% 70% to 90% | 90% to 99%

- 2810 defects

Production lead 1to7 710120 3to

times in days

Finished goods | 60 to 90 31030 31030 Sto 50 1010 40

inventory in

days

Labor value-agd 60% to 70% 60% to 70% 60% to 70% | 60% to 90%

time

Directindirect 1l 10:1 101 10:1 10:1

labor ratio




Quality Maturity assessment across industries

BASIC

Functional quality process
(built-in quality)

Quality organization
and governance

Quality strategy and KPls

Quality mind-set, behavior,
and capability building

Source: IQ Scan; expert interviews
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Why we should embrace learnings
from other industries

Data modeling

“ Interna “‘Black box”

Sources Data Modeling !Norkﬂoyv 5 Adoption
of value ecosystem insights integration

“xternal -Heuristic insights

“Smart box”

* Understanding scientific and quality processes
e Assure at-the-source self-documenting data integrity
i Ablllty to integrate on & off-line data Source: McKinsey & Company - From Measuring

Failure to Building Quality Robustness in Pharma
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US FDA Observations Summary (2013)

21 CFR Part 211 Observations

CURRENT GOOD MANUFACTURING PRACTICE FOR FINISHED PHARMACEUTICALS

+50% Data Integrity citations

800 Training, 4% -
Methods Controls,
Validation, 35%
700 13%
600 Inadequate
Records,
27% Stability,
500 21% _
400
300
200
100
0 T T T T
Production & Organisational & Records & Reports Equipment (Subpajft Laboratory Controls Inadequate Inadequate raw Deficiencies
Process Controls Personal (Subpart B) (Subpart J) D) (Subpart 1) vestigations of material testing f associated with Lab
(Subpart f) Batch Failures controls
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DATA INTEGRITY
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Self-documenting processes

Reducing DI at the source
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Why we should embrace learnings
from other industries

Data modeling

“ Interna “‘Black box”
Sources Data Modeling !Norkﬂoyv 5 Adoption
of value ecosystem insights integration

“xternal -Heuristic insights

“Smart box”

* Establish common data structures, nomenclatures, understanding of data, security
» Establish cross functional data integration (laboratory, sensors, external sources)
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Adopt and use data industry standards & processes

“Yes, we have enough
power for your
equipment” ¢

/" \ LTl
// Industrial Lab
YAutomation
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Common understanding is as important as data standards

I J’hough*' y()u

said the chemical
= composition for
water was Hte 0.
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Ability to integrate on & off-line data

The Scientist Is No Longer In The Laboratory,

But Integrate Bhe Overall Quality Process

Original HPLC Method
TOO SLOW for Online Analysis

0.08+
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0.02+ f\
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Why we should embrace learnings
from other industries

Data modeling

| Internal “Black box”
Sources Data Modeling Workflow
of value ecosystem insights integration
External -Heuristic insights

“Smart box”

* Apply advanced life cycle view based statistical analysis.
» Explore iterative /heuristics models to enhance and increase speed

1\ .
I 1 Lab
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Iterative processes
Common practice in many industries

r \ Development of a control
Target product Profile strategy for a product is an
\ / iterative activity as
l knowledge about the
[ ) | product and manufacturing
CQA's process evolves

ess Variability

I Knowledge is also shared
Risk Assessment between development and
supply over the product
I lifecycle to enable continual
improvement
Design Space
Control Strategy .
“

Life Cycle management ]

Ind ustrial La
YAutomation
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Why we should embrace learnings
from other industries

Data modeling

“ Interna “‘Black box”

Sources Data Modeling !Norkﬂoyv 5 Adoption
of value ecosystem insights integration

“xternal -Heuristic insights

“Smart box”

* Harmonize / redesign processes to embed rules in the workflow across silo’s
* Reduce, simplify & automate based on risk assessment process

/‘.-_\ Reduce, simplify, & automate execution step processes
Industrial Lab
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Familiar?

Testing Artwork

Facl““S 7 SSHinea Outsourced

Partners :
e

L]

Regulatory

Value
Chain

oy
I-.' a

Sourcin
Manager
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If you can’t describe
what you’'re doing as
a process, you don’t
know what you are

doing. e


http://www.youtube.com/embed/8ckn9KjkgK0

Learnings & Observations

“We believe that the / 7. |
largest drug is the [ e
food that you eat
three times a day,

every day of your life” /

o)
e

Contavell President BndCLO of Nestié Hea
-
-

s’ th Scence - Beett Gundlockfor The Globe and Mad Sept 6, 2012
ol * ~ »
r-‘ *-‘- LN ﬁ

THE GLOBAL EDITION OF THE NEW YORK TIMES THURSDAY, MAY 16,2013 | 7

COMMENTARY LETTERS

BELIEVE ME TS
SO MUCH EASIER TO
DO T ONLINE ! !

s/‘/lll}lt‘lLIS[I‘iﬂl Lab
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Example: JANUVIA ™ RTRT e MERCK

QA vs QC

API Blend PAT Testing
Approach

Manufacturing Floor
Lubricant Blend NIR Composite Assay

On-line Dosage Uniformity by
Weight

Compress Manufacturing Floor
Disintegration
NIR ID

Appearance
Film coat

_//"Ifldm



Why we should embrace learnings
from other industries

Data modeling

“ Interna “‘Black box”

Sources Data Modeling !Norkﬂoyv 5 Adoption
of value ecosystem insights integration

“xternal -Heuristic insights

“Smart box”

* Establish Sr. management commitment and involvement
* Cross departmental, empowered, operational functional teams.
 “What’s in it for me” change management acceptance including training

\
Industrial Lab
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ICHQ10 Pharmaceutical Lifecycle Quality System

Pharmaceutical Technology Commercial . . .
Research . Discontinuation
Development Transfer Manufacturing

4 )

Process Performance & product Quality Monitoring System

Preventive Action / Corrective Action (PACA/CAPA) system -

Change Management System
Management Review

G

Source @
/ I}ldus rrial Lab
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Lab workflow

Automated data capture workflow
Modelling

Data insights
ecosystem

Workflow
Sources _
of value Integration

scientific workflow

Automated seif-documenting (meta)
data capture

ATA CREATORS

Internal - External DATA CONSUMERS

\ .
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Why we should embrace learnings from other industries
Summary

* Automotive industry - Consumer driven quality
— Move from inspection based QC to build-in Quality

* Aerospace — Safety based quality
— Pervasive pro-active quality mind-set
* Semiconductor —Yield driven quality

— Standardization and platforming

* Food & Beverage

— Efficiency and continuous processing

"/ \ . 1
Industrial
[ omation



Why we should embrace learnings
er industries

Suggested reading

LessisMore: Adeptinga

e f~documenﬂ Paperiess Mind
Informat
The \\:‘ ue to BuildEntefy
- ( ')
Considerations for
Software Expansions and Upgrades N

Before yuu decide to rock the /m.lr, several key decision-making steps
can help to ensure a smooth and successful upgrade

*(

Peter Boogaard Facing Cross-Industry Challenges
Industrial Lab Automation in the Food and Pharma Industries

Both industries may benefit from adopting best practices )

vio JERRET T
Informatics Engine Drives
Pharma Development tovvard Quallty by Design

Learning from other industri
’( -

@llLinking an Instrument to a Tablet

Still a bridge too far?

@ Paperless Lab
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Gran Hotel Rey

AL B L Don Jaime - Barcelona 19-20 Apﬁl
. S5 10 min from
Cllly Barcelona airport 2016
Barcelona,

FINDING the SPEED to INNOVATE Wi

Strategies to effective materialize laboratory knowledge
16 themed hands-on workshops - networking conference dinner - live demonstrations

.........................

€ Leverage mindset and change management experiences Free register at
@ Strategies to serve new consumers of scientific data www.paperlessiabacademy.com ;

€ Approaches to embrace social media in science

€ Integrity challenges of mobile technologies & processes

o . -
scientific V. | s .
Compu lng world d H)XSUM o /‘“/A-I"‘fﬂ",,,.fgd"‘ﬂ‘/’d?/ academy@industriallabautomation.com

uromation m Paperlesslab Academy
*Rules apply
1// Ihdustrial Lab
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