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Industrializing Science...

A Foundry and Factory
Approach
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But first, the stakes - Eroom’s Law

Eroom's Law is real - half the
drugs/$B every 9 years

We're in a productivity crisis that
threatens pharma innovation

Improved Data Usage and Al are
key to reversing Eroom'’s Law
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Let's zoom into a lab workflow cycle

Sample list, protocol.

o . plate maps
Scientists plan and design < Lab Activities
their Experiments > @ produce data
design/context Key experimental
results

Processed results submitted Raw or primary data for
back to ELN/LIMS/Database further processing

!I

i Analyzed outside the Processed inside instrument

: instrument software, such control software

i as FlowJo, Skyline, Excel..
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10 million silos and DIY limit data access and liquidity
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Conceptually it's simple

@ Apply analytics and Al/ML to unlock insights and
drive business outcomes

Data Analytics

cSOMWES

Data Engineering @) Get the data ready for analytics & Al

- @ Centralize fragmented data with full context

Replatforming

/ Experiment Context & Instrument External Analysis
/ Design Data Collaboration Results

®E&® @@
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The emerging consensus that there is a way out

90% of your lab data-stack
and data heeds are common

data ingress/egress endpoints are common
(instruments, CRO/CDMOs, ELNSs, LIMS)

scientific workflows and use cases are common in
terms of data patterns
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An industrial approach to scientific data and Al use cases

Scientific Use Case Factory

5 © ° & =
Media Al-Assisted Drug Deviation Lead Optimization Cell Line Cell Culture
Formulation ~ Safety Assessment Prediction in Gene Therapy Design Insights

, e
® @ ® G
Batch Release & Compliance  mRNA Chromatogram  Purification Chromatography

Stability Report Monitoring Peak Identification ~ Optimization Insights

Scientific Data Foundry (Data Management)

Large-scale, open, FAIR, analytics and Al-ready data

Design Data Collaboration Results
' GE@E @EE® GMEE@®
7
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Observation #1: Scientific data management must evolve

e On-premise, developed by
hardware or LIMS vendor

e Limited integrations with
non-vendor sources

e High maintenance

e Mainly used for archiving or
dedicated driveway for LIMS

Universal SDMS

Endpoint/vendor-agnostic } e All data replatformed -
analysis results, CRO/CDMO,

Cloud-nati
oua-native legacy SDMS, metadata from
Modern tech stack and ELN/ LIMS....
scalable with low
aintenance e No code workflow

automation
Broader integrations with

more lab instruments e Data is engineered for

analytics/ML/Al use cases

Universal SDMS = Data centric, end-point agnostic architecture to search, reuse, share
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and prepare your data for Al



Universal SDMS: supports traditional needs AND the
use case factory

Universal SDMS
Lab instruments
~ Samples B analytics o
& methods
e Data apps O
All data
(Measurements & results

& raw & method & log ...)

Replatform and
centralize from
ALL data sources

_________________________________________

support analytics/AI/ML
apps and use cases :

P

[
! Data engineering to

o IS ——
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> 25% productivity gains
with automated data collection, faster data retrieval
and reduction of unnecessary wet lab experiments

> 30% cycle time reduction

with faster data retrieval and analysis with universal search,
conversational interface and automated workflows

100% enterprise-wide data reuse

by contextualizing all data and transforming it into
actionable FAIR, Al-ready datases

e Automatic linking and harmonization of experimental data with key
metadata from ELN/LIMS and onprem sources

e Conversational interface enables scientists to ask questions, explore
datasets and and visualize results on demand

e >1000 instruments connected and >3 PB/pharma
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Scientific Data Management at industrial scale ,

Engineering
Replatforming

LLM-driven search delivers any data—trecent
historic—from anywhere, at your fingertips

or



Observation #2:
data foundry + use-case factory = a flywheel effect

-

o

E————

- { Use Cases Factory }

J

| Scientific Data _ !
Foundry

________________j __________________
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Let's talk about a use case

Representative Use Lead Clone Media Optimization Cell Culture Purification Chromatography
(oZ TN R AV [F =T (oJa"Al  Selection Assistant Assistant Insights Insights Insights

f
[ Upstream Bioprocessing ] [ Downstream Bioprocessing ]
Cell Culture Fermentation Purification Formulation & Product Testing
Scientific ) .
=3 3
Workflow 3 ~ L -
Cell Line Media Fermentation Cell . Biomo!ecule Produqt Prodyct
Development Development Preparation Separation and Formulation Testing
Refinement
Analytical Characterization
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What started as a basic analytics use case...

Analytics cross labs, sites, projects, CDSs

U Chromatography Insights

Unify all your chromatography data in one universal dashboard

Performance Metric: peak_width_50 v
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Injection Time

Showing data for 183 peaks
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Chromatography Insights

Unify all your chromatography data in one universal dashboard.

Injection Status

First sample njection

System Name
m Johnson

Merian
Additional sample injections mw
Injections 80
0o s ible Addilonal sampleinjections D 400 450 500 S0 &0 0 700 750 80 850 900
System Name Merlan Injections

Processing Status (@ Displaying Empower results only

Original results

Reprocessed results

Results

System Name
W Johnson

Merian
-
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What started as a basic analytics use case...

Chromatogram overlay

—
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Sedected Chromatograms.

14



___________________

....quickly turned into an Al use case

Can we review chromatograms that deviated from golden batch?

Profile and compare any number of chromatograms or injections

B |
R RN

VR —
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But it's more than just chromatography data....

Performance trending

Chromatography
Data

Golden Chromatogram

[ ELN/LIMS/ERP

—

[ Automated Batch Release ]

@ SOP and
Audit Trail

—

[ Review by Exception ]
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___________________

Chromatography Insights - a productized application

Engineering
Replatforming

Including Review by Exception with Archive-Restore \

Up to 75% reduction

in out-of-specification events and deviations 4 )

| Data & A1 Workspace

Buclormonoe Tremdion g Chromatography Insights

80% reduction in SOP violations

by flagging repeat injections and manual processing | rr—————— ctechmmsosnmen + | (0]

Faster batch release

by reviewing only flagged outliers with full context

ppppppp

e Centralize and harmonize data from different CDS

e Trend batch release & stability data and Al/ML to reduce deviations
e Enable instant context from LIMS, ELN, LES for every exception to Monitor performance trends and reduce OOS resullts by up to 75%
accelerate root-cause analysis
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e¢ tetrascience




Observation #3: Team Structure

Traditional Approach

@’ _ -
(0338 Data Analytics -

Vertical Use Case Teams

- Data Engineering
Data Replatforming -

4

-@

@

@

Siloed Scientific Data -©Q
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The Rise of “Sciborgs”

Al/ML

Scientific
Use Cases

Scientific Data
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Classically trained scientists who work
at the nexus of scientific use cases,
scientific data, and Al/ML to produce
transformational outcomes



Sciborgs power the Use Case Factory

- P SGEESTEEREES
= { Use Case Factory }.
E_{ Scientific Data ]__E
Foundry
\ *j
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Reusable
@ components
& patterns
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Come join the pharma Industrial Revolution

As aindustry, we are stuck

Industrialization is the only approach

#1: Universal SDMS is the start

#2: Flywheel Use Case Factory

#3: The Rise of Sciborgs
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If you are interested, add me on LinkedIn
(Simon Meffan-Main) and/or come to

Booth # 611
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