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Chemistry
IS Everywhere
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PLM used in delivery

* Beer comes in cans, shampoo in bottles
e Cars and airplanes bring advanced materials to the consumer
* Drugs are introduced via pills, syringes, inhalers ...

Anheuser-Busch InBev ®

Image courtesy of DuPont © 2011 Procter & Gamble
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But not the bulk product

* The beer in the cans, shampoo in bottles
* Coatings or films on cars, planes and glasses
* Drugs are in the pills, syringes, inhalers ...

How do we manage recipe development?
How do we ensure compliance around the world?

* |,000 individual products

e 5,000 total recipes, taking into account local needs
e |5,000 labels for various sizes, regs, languages
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Process industries

Need timely, global, controlled access to reliable information on
* bulk product recipes

* packaging designs, including labels

e production methodologies, including variants ...

To ensure that products meet
e quality and performance targets

* representation goals for accurate and substantiated claims
* regulatory requirements, legal and stewardship

How do we get there?
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The Lab
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Image courtesy of DuPont

1906, DuPont dynamite plant at Ashburn, Miss
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:Imae curtes of BASF

2013, BASF reasearch lab, Mumbai
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Traditional paper

Notebook of Leonardo DaVinci, c. 1493
Image courtesy of The British Library

Thomas Edison
Image courtesy of US National Park Service
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Modern equivalents

Analytical
instrument logger

-..1_.1’“’?- ik‘ e o Electronic Lab Notebook
— . . ‘.I genwr (ELN)

) * Q ‘.

Electronic Document

Management System
(EDMS)

Lab Execution System
(LES)

Scientific Data

Management System
(SDMS)

Lab Information

Management System
(LIMS)

Electronic Records

Management System
(ERMS)

Inventory Control

(ERP)
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What do these all do?

Process functions Technologies

Ideash... Data loggers

Experimental processes
Sample info

Instrument data capture ELN
Experiment results
Inventory

Reports/presentations ERP
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The problem?

* Almost all of these were developed for vertical niches
* medical chemistry, biology, etc.

e originally developed for and driven by big pharma

* As a result, these are typically
* advanced tools for specific users
* intended to streamline a particular role or lab
* heavily customized, expensive IT
* hard for outsiders to use

They aren’t connected to the rest of the enterprise
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How Big
Is this Problem?
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“The Valley of Death”

NDA
Capitalized Cost
48 ($ mn)
1.5 2.5 2.5 1.9 Duration (years)
49% I 31% I 36% 56% 30% 9% A
Target Pre-
Validation | Clinical 4 pPhase | Phase |l Submission V¥
& Lead (Lead)
Selection
24.3 I 12.4 l 8.6 ! 1.6 1.1 1 Programmes

Image courtesy of Lonza
Summarizes data from Michael ] Fox Foundation

Monday, October 14, 13



Pharma’s “Valley of Death”

NDA
Capitalized Cost
48 ($ mn)
1.5 2.5 2.5 1.9 Duration (years)
49% I 31% I 36% 56% 30% 9% A
Target Pre-
Validation | Clinical 4 pPhase | Phase |l Submission V¥
& Lead (Lead)
Selection
1.6 1.1 rammes

Image courtesy of Lonza
Summarizes data from Michael ] Fox Foundation
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“Valley of Death” for all?

Capitalized Cost
($ mn)

Duration (years)

\ Probability of
Confir- Attrition

Concept | Refining | mation

€ KG | '00s
rams | I b
| Programmes
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Failure rate is high

Across industries,

o 207%-25%-33% of projects reach the market and, of these,
e 20% of projects miss target date and many are over budget

 Of the 30,000 new products introduced in the U.S. packaged goods

industry each year, 70% to 90% are off the market within |2
months

How many of your resources allocated to
product developbment and commercialization are wasted?
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One possible reason?

Formulation Design

Search Formulation
Space

Create Virtual
Formulations

Search for Experimental
Designs

[Designh Fo

Create Experimental

Design

“‘!%

Predict Formulation
Properties

rl

Optimize Formulation
Properties

3

[Improved Performance]

-

Register

EXxperiment

Export to
LIMS

Modeling

Import Experimental
Data

)

Perform
Experiments

Analyze
Data

Build
Models

|

Validate
Model

[model valid] /

Publish
Model

Manurtacturing

Import Substance
Data

Create Production
Test

Perform Production
Tests

Analyze
Results

[results valid]

Produce
Substance

Substance

Publish Optimized
Formulations

Export Bill of
Materials

Monday, October 14, 13




How do we
Integrate Science
Into the Enterprise?
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In search of best practices

|. Going digital is hard but worthwhile

2. Capturing scientific R&D can create serious big data

3. Innovating across silos improves chances of success

4. Speed & agility create advantage but require new methods
5. The wall between R&D and manufacturing is real and high

'Sy
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Finding the IP

“If we only knew what we knew”

* Paper systems like lab notebooks are comfortable but
* not searchable
* too easily stored and forgotten
* fade, degrade, glue dries, handwriting ...

* When already digital, information is
* in many forms and
* locations: doc management system, custom databases, Dropbox
e sometimes nhot connected outside the lab
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Going digital

e Often an ELN is the first step
* Who should use an ELN? Some or all? Labs or outside, too!?
* Transition from paper lab notebooks to ELNs in waves

e Unify, harmonize, gather, create the “digital enterprise”
e ELN, LIMS, databases, Excel, desktop file structures, ...
* grant access while controlling IP

* Recognize that an IT tool can’t fix everything
* pride of ownership
e scientific specialties, language can obscure intent
* |P security concerns
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Dealing with big data

“Going digital is the first step. Our endgame isn’t clear.”

e What information from the lab is even useful downstream?
* How should it be structured maximum utility?

* Someday:
* trends, innovation, collaboration, predictive analytics
* leverage learning, best practices

* Today:
e support claims, patent process and litigation
* avoid duplicating experiments

'Sy
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Slowly open innovation

* |Innovating only within a silo limits potential but is the norm
* Specialization, corporate structures
* Publish or perish, patent-creation culture

e Opening innovation increases the odds of success. Leverage
* internal think tanks, other labs, colleagues
* universities, government, public sector
* individuals and companies outside the enterprise

e Real concerns about
o efficiency of tech transfer and real-time collaboration
* security, management and protection of |P
e controlling data access without hindering progress

'scy
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P&G's Connect + Develop

“Tapping externally developed intellectual property to accelerate
internal innovation and sharing our internally developed assets and
know-how to help others outside the company.”

* Anyone can apply to submit a method, device, formula

e A Procter & Gamble team searches C+D for innovation,
shepherds ideas through P&G SIMPL stage gate
commercialization process

* Products brought to market include Crest White Strips,
Bounce Dryer Bars, Tide Pods, ...

* Unilever & others also expanding innovation networks
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Ramping up agility

* Many process companies are looking at new methods

* Smaller volumes, specialty products, make-to-order add
customer value BUT mean change at many levels

e tighter integration from research lab to supply chain
* accelerated customer delivery means little lag time
* inventory control/accuracy

* regulatory compliance must be as automated as possible

* Requires coupling process (chemistry) with discrete (packaging)
systems with innovation and manufacturing systems
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Outdated?
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Building speed & agility

The old way:

* Scaling to manufacturing is part of R&D role;“what happens after
that is someone else’s job”

* “We talk it through”,""We help if there’s a quality problem”

A better way: concurrent design, planning and analysis

* Imagine a world where manufacturing cost tradeoffs could be
included in the chemical process design

* Collaboration among divisions, locations; with external partners

e Can’t be done without new IT connections, tools that support
much more than recipe management

'S
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How does PLM fit in?

¢ In chemicals, it often doesn’t

* In CPG, food, other packaging-intensive verticals,
* PLM awareness started with packaging
* Formulation starting to look at PLM
* May have >100 systems to automate testing
* Need to consolidate, optimize lab execution

* There appear to be two models for PLM in process companies:

* PLM is repository for ideation; initiates testing, stores results,
serves to outside world; manages recipes, formulations, specs

* Use PLM for packaging; integrate PLM with something else for
scientific information

'Sy
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Process companies expect

* PLM (or a similar solution) to
e connect product and packaging design
* bring all design info for a SKU into one place, with context
e streamline product portfolio
* rationalize new materials, sourcing
* determine and proliferate best practices

* Traceability, everything in one place, in context
* Facilitates tracking, compliance, leveraging learning ..

e Support first to file patent process: pulling all of the supporting
info together quickly enough could lead to obtaining a patent
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I'T project basics apply

* Get top-level support plus buy-in at all levels
e Rally to solve a business problem then implement technology

* Technology changes so rapidly that sticking too rigidly to a
program can fail; have end-game but be flexible

* ook for solutions that are broadly usable, train well
* Focus on incremental value delivered

* A common solution across desktops may make IT’s job easier,
but will people use it?

e Don't alter the natural flow; don't create artificial connection

'Sy
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The story of the fry
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We need your help!

* Join us:
* How has your company brought science to the enterprise!
* Are you seeing the same issues!
* Does your IT infrastructure help you innovate?
* What aren’t we discussing?
* What’s getting in your way!

* Focus group will continue the discussion in Room 5

* What'’s your green french fry?
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Contact Us

website and Hot Topics blog

www.schnitgercorp.com

Monica Schnitger email
President monica@schnitgercorp.com
twitter

@monica_schnitge
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