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Aspects of Digitalization in the Lab
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Market Trends - Goals for Digitalization

Efficiency Sustainability Innovation

» Driven through Digitalization
> R&D - Faster idea generation and processing
> Through the product lifecycle - Faster time to market
> More sustainable - Avoid unnecessary work

2
DS sisteries



nt_2020

© Dassault Systemes | Confidential Information | 5/23/2022 | ref.: 3DS_Docume

R&D Digitalization - Knowledge Management

Data Collection Data Storage Knowledge Generation
- D %
Data Analytics and
R&D Data Sources Data Lake Visualization
Machine Learni d
Agreed way to capture data Ontology achine Learning an

Artificial Intelligence
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Combining Laboratory and Simulation
Virtual

System Process
Models Models

Statistical
Models

OPTIMIZED DEVELO

SYSTEM PROCESS
PROCESS

Scientific Data
Management CHARACTERIZATION Analytical
Models
Pathway
Property Prediction Models
Models
More Models

Explore more options faster and more
cost effectively than physical
equivalents

Real

Quality, Stability, PackDev Process System
Studies Studies Studies

Pl'ogram I.eve‘ ViSibiIit!' PRODUCT ﬂ %‘:&"E'Z:SD PROCESS SYSTEM
& Coordination

Experiment Data
Management

Dark Data to Reusable Moc'ieling CHARACTERIZATION
Knowledge K
Scientific Innovation Model
Lifecgde Management Verification Characterization Studies
Scale-up &
Commercialization .
Less Testing
Sustainable Product Avoid costly routine and
Development duplicate studies
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“| have such a hard time finding old data that it's
just easier to redo the experiment...”

Undocumented Siloed

Lack of Project Coordination
Scientific Intelligence

Infrastructure

© Dassault Syste

Poor Approach to Cross-
Department Communication
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Scientific Innovation Support - From Data to Model

Empower Decision Makers

Structured Data

Collection
Basis for Data
Continuity

In Silico Product Development

Accelerate Product Research

Data Analytics and

Visualization
Scientific Analysis, Big
Data, Dashboards

Gl
@ Decreased time to Market

=2

Predictive Data Models

Materials, Formulations, Performance
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What most of our customers face today

Lots of Data - Sometimes handwritten
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Data Acquisition - FAIR Data

There are 4 quiding principles of FAIR Data:

Data and supplementary materials have Metadata and data are understandable
sufficiently rich metadata and a unique to humans and machines. Data is
and persistent identifier. deposited in a trusted repository.
| Interoperable R Reusable
Metadata use a formal, accessible, shared, Data and collections have clear usage
and broadly applicable language for licenses and provide accurate information
knowledge representation. on provenance.
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How do we get to FAIR data?

» Good STANDARDIZED, high quality Data
> Clean comparable data is the basis

» Same Ontology
> Same name for the same things - e.g. Density vs Spec. Gravity

» Same Units of Measure
> Same units e.g. Gramm, G, g
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» Normalization -

> Common base for all measured properties e.q. degree Fahrenheit vs Celsius

» Storage in a structured way
> Data must be easily retrievable - from all scientists - on all experiments [rt* )

> Data must be FAIR @
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Manual Project Data Visualization
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Data Organization

[ T Model building for Machine Learning and Artificial Intelligence }
h'II_II"
Visualization and personal productivity tools Data Lakes or Data Warehouses
AN N

Integration and Aggregation Layer

Higher Effort
for Extraction

Low Effort
For Extraction
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Data Source Layer
Unstructured Low Effort Higher Effort
XLS/documents | for Data Entry For Data Entry | Structured/Tables
ELN Files Materials LIMS
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What do successful Digitalization projects look like?

» Looking at optimizing the experimentation processes ~/

» Easy collection of standardized data 4
» Fully integrated - Workflows, Instruments, Resources ~/
» Driven by the whole organization Vv
» Providing data access security v/
» Scientific support for Scientists v/

» Start with the end in mind
» Expertise is more important that Software

v/
v/
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BIOVIA Lab Management Solution

Reporting/Analysis

Lab Planning/Management

* RequestWork
e Schedule, Review
* Confirm Requests

Compile,
Interpret Results
Generate Reports

Unified
Integrated
Standardized

Sciences

* Chemistry

* Formulations

* Analytical

* Application Testing

Lab Execution

Prepare Tests
Perform Tests
Assay Management

Resources

e Samples

* Materials

e Personnel

e Equipment

* Chemical Registration
* Biological Registration

Recipes/Methods

* Develop procedures
* Adapt procedures
* Manage procedures
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Global advanced materials industry leader EVU n I K

Evonik — SmartLab INDUSTRIES

’__,m Challenge: Managing scientific research processes for global R&D
K fir Neves. —

Goal Value Benefits

» Central ELN needed to * Support 3000 scientists in Reduced unproductive

ion | 5/23/2022 | ref.: 3DS_Document_2020

enable collaboration divers disciplines times for lab scientists
§ | - Ful integration of all * Central repository for all « Faster product innovation
- research departments R&D data o Seauie. garialad sasees
g * Handling of all datainthe  « Scientific data protected to information from all
2 lab in a B2B setting for NDA critical projects global labs
¢ R * Protect Evonik IP * Increased IP protection for

business partners
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Accelerated innovation through integrated Lab Enablement HUNTSMAN

Huntsman - Increase R&D effectiveness

Challenge: Scientists collecting information on paper and files

Goal

* Global ELN solution
needed to enable
collaboration

* Support the work process
of the formulators

* Collect all data in the lab in
one central place

* Create a digital backbone
for the laboratory

Value planned

Increase efficiency for 750
scientists and technicians

Reduce data loss &
increase data reuse

Improve completeness of
data and facilitate
collaboration

Use of data for model
building Al/ML

Benefits

Model based guidance for
experimentation

Reduce unproductive
times for lab scientists

Fast and easy access to
all information generated
across all labs

Single source of truth
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Conclusions

» It is hard work to agree on standards within a scientific
organization

» Digitalization is rather a business transformation than just
implementing software

» Materials Science companies need to define a data analysis
strategy and related technology strategy

» This strategy influences the way experiment data needs to be
stored

» Dassault Systémes provides solutions for Lab Digitalization and
Product Lifecycle Management

2
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