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DISCOVERABLE DATA

And the ontologies to facilitate it
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THE COMPLEXITY OF SCIENTIFIC R&D
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PLACES DATA HIDES

» Spreadsheets
e Text Sections
» Batch Records
* Logbooks
» Sharepoint
Fileshares
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Sigamure [

Conc of HPLC sample

260351 0.22202439 mg/mL

Amount of sample in volumetric (mL)
0.0200
Amount of solvent in volumetric (mL)

10.0000
Dilution factor
.00:

Actual Concentration of material
111.01 mg/mL
410.08 mmol/mL

volume (mL) loss (g) loss (mmol)
750.00 8325014636 307.5471

Calibration curve for ST-45721

y= 11656224 64x 2052412 A
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THE Al FALLACY

* Alisthe same as Ma
* Al can magically find tr
* Allearns by itself &
* Alisintelligent
* Alisinfallible







DATA HIERARCHY FOR CONTEXT

PROJECT A STUDY 1 STUDY 2

EXP 2
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USABILITY VS STRUCTURE

Flexible
Intuitive
Not Clicky
Attractive
Fast

but....

“data” is hard to find
and use

2
8 PS BIOVIA

VS.

Rigid
Complicated
Information Dense
Lots of
Configuration
Slow

but....

Data can be analyzed
and reused
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...BIOVIA OUT-OF-THE-BOX ONTOLOGIES

EENITE RIS

‘

Data from an
observation, instrument
or calculation

140

2
s pPS BIOVIA

Activities Unit Operations
OO A
v
AN oY
A category of A type of work in a
NEENEES el laboratory that involves
characterization materials
52 43

Equipment Class

8l

Data structure to
integrate a laboratory
instrument

<150
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...COMBINED WITH INDUSTRY STANDARDS

#/°\ Allotrope
@ 4 ) Foundalion

Building an Open Framework for Laboratory Data

...and others

2
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PARAMETERS AND QUALITY ATTRIBUTES

The quality attribute of a parameter defines comparability of results across activities

Water Content

Color

Visible Particles

Parameter
sample
method name
water content

Parameter
sample

color
preparation
method name
reference
assessment

Parameter
sample
method name
sample size
particle count
assessment

Parameter Type
input

task

output

Parameter Type
input

output

input

task

output

output

Parameter Type
input

task

input

output

output

Scientific Data Type
sample

string

mass concentration

Scientific Data Type
sample

color

string

string

string

passifail

Scientific Data Type
sample

string

volume

count

pass/fail

Quality Attribute

sample
assay.watercontent.method
assay.watercontent.watercontent

Quality Attribute

sample

appearance.color
appearance.color.preparation
appearance.color.method
appearance.color.referencestandard
appearance.color.assessment

Quality Attribute

sample
appearance.visibleparticles.method
appearance.visibleparticles.sampleamount
appearance.visibleparticles.count
appearance.visibleparticles.assessment



GENERICV SPECIFIC

Generics Analyses are intended to relate specific techniques together

Example | Water Content

Possible specific analyses (with or without
equipment integration)

» Karl Fisher

e Losson Drying
* NIR

» Electrical

 Microwave

All methods produce the same final Result.

Specific methods may produce additional results.

BC: Water Content

ame 1 ay
BC: Water Content Generic 4ba1a0b6761d

BIOVIA Compendia
Approved 1.0

2024-Feb-26

false false false

Activity Parameters:
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THE VISION

Virtual Twins

Homogeneity Model Cost Model

Texture Model Hardness Model

Particle Size Model

Mathematical solvers that experts use to advise the business

?S DASSAULT
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VIRTUAL TWINS

v

Particle size distribution of a finished product / 1

Manual input by user: Finished product compasition [percent of raw material in finished product)

/

Generated Farmulatons

Ogtmizaton Chatts v

Viscosity vs. pH

Viscosity vs. Firmness (6 hours)
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Firmness Target

8 BAUXITE GUYANA

21 1 1810100-001 BAUXITE GUYANA 25
366 1 5531320-001 FUME SILICA 97 PD LWR 49
410 1 1020400-001 ALUMINA CALCINED FINE GROL 5
489 1 8070321-001 ADD. ORG. POLYPROPYLENE M 008
55 1 5020100-002 CEMENT 70% ALUMINA CASTINC 2
635 1 5020100-001 CEMENT 70% ALUMINA CASTINC 2
m 1 8520110-001 ADD. MIN. NA TPP QUICK DISSO 01
788 1 8030410-001 ADD. ORG._GALORYL PA 120 002

Compiance  Nuiscore  Sensoy  +
i Color

Recipe B
Attribute Value
Uking 725 Fruit etansity
Testure 086
o
Sweetness 036
Odour 0
Aidity 080 v

Strawberry Aoma Tosturs

Chalky 046
Stawberry (082
Aroma
off Note
Froit otensity [0
Astringency
 Liking o7

Compliance  Mutiscore  Semsory  +
[»
v Compasnce Results
Usage: Fermented mik products.

X indoness v Gemany

Name Quantity Result
Whole Mik (Ful Fat) TBAN0  Pemitied st
P

Milk Protsin Concentrate 1570 Pemited ot
pler 1 GMP

Stavbery Frut Prep et [ERTEET R

Sugar oMp

Prabiotic Yogurt Cubures 00100 Prohbied

Result  Threshold Citation

Prohbited <=0.005  NADEC: Raguiation No 142019 -
Food Catagories flndonagian)

User experiences anyone can use to solve business problems
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THE DATA IS THE MODEL IS THE VIRTUAL TWIN

» DATA This is the foundation of a virtual twin. It's the real-time information
gathered from the entity or system. This can include sensor readings,
performance metrics, and other relevant data points & measurements.

» MODEL A model is a representation of the entity, process or system. It's
created based on the data collected and incorporates mathematical equations,
algorithms, and simulations to predict behavior, identify potential issues, and
optimize performance.

» VIRTUAL TWIN The virtual twin is the combination of the data and the
model. It's 3 virtual replica of the entity, capable of mirroring its behavior,
history, and future states.
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VIRTUAL + REAL

Democratize In-silico: Use Virtual Twin Experiences Analyse Experiment Data
Create Virtual as part of everyday work
Twin Experiences

2NN
S

— 7 L} \‘\ - L
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S
N

Test
Formulations

Capitalize Data:
Create Virtual Twins Make

Collate Data Design Formulations Formulations

D7S DASSAULT
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TRACEABILITY THROUGHOUT PRODUCT LIFECYCLE

Combining real world data and evidence with models to assess outcomes

4 N\ /7 4 N\
Product Virtual Twin Process Virtual Twin Plant Virtual Twin
?
\\ —-‘:_—n_lTn—'—m| —
sk = A by
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Drug Product / Substance
\ \
o {o¥
" 4
\. 2.4
"\‘ . ® oRes3es .| | evNes e
\ Device & Packaging JAN CAD/PDM Issues & Change Requirements L Manufacturing Planning )
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END-TO-END QUALITY FOR BIOPHARMA

Cilinical Scale

Regulatory P First Patient :
End of Phase I Submission & ot Delivery contintous
Efficacy & Safety Qualification Review
Complete Approval

<>

Portfolio & Therapeutic / Clinical Review
QbD Govemance, Monitoring and Quality Analytics

Process Characterization

E  Design Space

Ba COAGMACPP

@ FiotFant  Tech Transfer @ Scale Up

Tnal Master File 4 Sitz Master File

CMC authoring eCTD Submission #MAA

Process Qualification # Rellout

Process Verification / Process Analyti

CAPA, Deviation, NCR
Policy, Procedure and Work Instruction

Marketing & Sales
Compliance

Main Milestones Drug Firstin
o Candidate Human
Organization
Phase
THERAPEUTIC AREA
Target Product
RESEARCH Profile
Quality Target Product
Profile
DEVELOPMENT
CLINICAL
Profocol
REGULATORY
MANUFACTURING
QuALITY
SALES &
MARKETING
SAFETY Real World Evidence

Site Audits and Inspections

I confrol strategy)
Batch Release

APRIPQR

Complaints

Change Control

Phammacovigilance
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