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Allotrope Taxonomy & Ontologies

Allotrope Data Format (ADF)

Allolrepe Dala Formal (ADF)

Descriptive metadata about
* Method, instrumant, sample, pracess,
result, atr.
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Data Description
Semantic Graph Model

ibrarias)

Anakytical data represenied by one- or
mulligimensional amays of
homogeneous Eala siruclunes

Data Cubes

Universal Dats Container

Data Package
Virbsal Fibe System

HDF5
Platform Independent File Format

Data represented by arbirary formats,
incl. nalive inslrument formals, images,
pdf, video, elc.

Specifically designed to store and
organize karge amounts of scienlific
dala

AFfs (ewa & RET class
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Rethinking Scientific Data

Transform urshuctured ke info
coda thal compulerscan axsculs

Initial Success -

Defining necessary standards
Expressing those standards
for the community

Educating the wider
community in the value of data
standards

Current Engagement -

Successful expression of data
standards for the community
Working tools to proliferate the
value of those standards
Plans to advance
implementation as the
standards advance

Ongoing Advances -

Improved integration of data
throughout and across
organizations

Improved efficiency deriving
and accessing knowledge
Extending the ways that
information can transform
effectiveness

PAY
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Unified Lab — Best Practice Workflows and Services

Experiments Materials Procedures
Notebook
Workbook
Lab Planning/Management Sciences Resources Registration
. quusstWork. + Chemistry : nsnaatrr;\:l:
* Schedule, Review ... .. +  Formulations + Personnel
+ Confim Requests .~ * Analytical « Equipment

= Application Testing

T A Industry Best Practices
Integrated ! o _ )

+ Perform Tests Recipes/Methods

+ Develop procedures
+  Adapt procedures

* Manage procedures .
o BIOVIA Lab Services
Data Material Equipment
Services Services Services
Planning Procedure Execution Reporting Personnel
Services Services Services Services

Reporting/Analysis

+ Compile,
Interpret Results
* Generate Reports

2
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Laboratory Services

» Standardization of scientific
services and data models

» Openness for Dassault
Systemes ecosystem &
partners

» Scalability and compliance
(auditable, validation-ready)

» Continuity and connection
of data across research,
development, testing, and
manufacturing of products

» Designed for highly
regulated experiment-based
process industries

2
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DEF| ; . : Procedure

Reference
Data

Registration

=l Master Data

Specifications

Transaction
-

Data =1 Sampling
Meta Data =1 Logistics
Audit Data =1 Inventory

margzseeéem | Landing Page OEi%rraati;nn = Document Authentication
™ Acquuai;iation M:rgf:gg%%nt =1 Authoring = Activity Plan Roles
=1 Scheduling - rﬁgtri]\gg"gn?:rlft =1 Execution =1 Analysis
= Metrology 1 Scheduling -l Review Olgtec:g:te/
=1 Logbooks
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Industry Best Practices

Allotrope Taxonomy & Ontologies S88/95

Physical Procedural
Model Control Model
[ ,
Process Cell Procedure
Unit Unit Procedure
Equipment Module Operation
. Control Module Phase
Pans are recoratructed
in th= ortologies
- Can levarage more
complex redakions
Plan Syrithess > oy
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Reference Data — Taxonomies and Ontologies

Allotrope Taxonomy & Ontologies

§ =

., &:gg -

Processes
—l-:-::a-.o-.@ (/3 Stages
Equipment Materials Unit Operations
Measurements Characteristics Actions

Parameters

Vocabularies

P,
2S BIoviA

Admin and Settings

Security Events
Trusted Certificates

Users

& Resources

Activity Plans

Data Packets
Equipment

Locations
Crganizations
Parameter Templates
Projects

Sequence Templates

Unit Types

Equipment measurements &
parsing

Process parameters

Units and Vocabularies

Vocabularies




Equipment Data Acquisition

~ Data Packet Mappings  Parsed Name Measurement  Triple Store
(File) (Parameter) Ontology

; Data Fields

] Peak Name

3 Data Fields
Equipment Type: Data Packet: Peak Time

5890 Gas
Chromatograph

Reference Ontology

Peak Name

Allotrope
Foundation N

Equipment Type: i ,) Building an Open Framework for Laboratory Data  *
6890 Gas D
Chromatograph

Equipment Equipment Data Format Measurement

Vendor Ontology
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Equipment
Direct Result Instrument
Tra% — Jeb Service
Equipment Classes
Analytical ultracentrifuge Dynamic Vapor Sorption Moisture Analyzer Surface Area
Balance Environmental Chamber NMR Tablet Press
Barcode Labeling Flow Cytometry Optical Comparator TA-DSC
a Bioanalyzer Flow Meter Osmometer TecanMagellan
‘_/f\ Calorimeter Fluorometer Particle Counter Tensiometer
'@/ Cell Counter Force Tester Particle Sizer TGA
Circular Dichroism FPLC Particle Vision System Thermometer
Compression Tester FTIR PCR Thermostatic Bath
Conductivity Meter GC-MS pH Meter Titrator
Conductometer Gel Imaging Plate Reader Turbidimeter
Coulometer Hardness Tester Plunger Inspection Device Ultrafiltration
Data Hub ICP-MS Polarimeter UV-Vis e
. . . [V Plus)
Densitometer Karl Fischer Pressure Monitor Vacuum Pump :
uard
Density Meter Leak Detector Raman Viscometer
Digital Coordinate Measurement Lyophilizer Refractometer Viscometer (Rheometer)
Dissolution Bath Melting Point Apparatus Robotic Drop Tester Waterbath ol Chamber
DissoPrep Micro Flow Imaging (MFI) SPR XRPD halyzer GA 0500
E:r:‘t‘lf_f‘?"" S f ’!?}'i“'} i CARY 50 Mult-Angle static Light Scattering TransportationLab Environmental Chamber
Cedex Nano Drop 1000 Tristar Surface Area
Cedex HR Nova Biomedical Flex Varian Cary SoloVPE
Circular Dichroism Nova CDV Varian Spec 4000
Compression Tester Optical Comparator ViCell
Digital Coordinate MeasuringMachine Particle Counter (Single) HIAC Viscometer (Rheometer)
Dynamic Vapor Sorption Particle Counter Auto WVMAX
Force Tester Particle Vision System X-Ray (Xpert Data \iewer)

Fortebio Pendotech XRPD



Unified Lab Management arl1d ADF

77 1 l
Event: “Start L L .

New Experiment
l Select and Gather Materials

a_
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} Template

fidential nformaI

repare Solution/Sample

Experiment

Inventory

BIOVIA

= mmssecen

Send ADF
File to

Reactor(s)

|
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Data-Lake Complete Experiment
Send Finalized = = * L Send ADF
ADF File to File back to
Lake Experiment

Experiment

PLP

Populate ADF File
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What's next for Dassault Systems BIOVIA?

» \What if we could read 1000’s of human written
methods?

» What if we could match Unit Operations,
Materials, Equipment and Parameters to
curated Ontologies and Taxonomies?

» What if we could automatically assemble
structured executable methods requiring
moderate human curation?

» What if we could automatically generate Method
Validation reports?
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Phosphate in Reagents

STANDARD PHOSPHATE SOUTON—Dissolve 143.3 mg of dried
monobaskc potassium phosphate, KH:PO., in water 10 make
1000.0 mL_ This solution contains the equivalent of 0.10 mg
of phosphate

3
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te Solution equivalent 10 the quantity of phosphate (PO.)
designated in the reagent specaations.

Residue on Ignition in Reagents
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Sulfate in Reagents

STANOARD SULSATE SOLUTION—Disoive 181.4 mg of potas.
n skt (dried 2 105° for 2 houn) in water o make

000:m This soktion contains the equivilent of 0.10
uuxe(so.)p« >

Reogents / Reagent Specifications 1137

PROCEDURE~
Method i—Neutraize, il necessary, a solution of the quantity
the reagent or residue indicated in the test in 25 mi. of

chlode x, allow
p.nunmwy, # arry, with that p'odlxld 3 control
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Ient to the quantity of suate (SO.) permitted in the test.
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Method llmHeat to solution, a5 e
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filter ‘paper, wash the residue with hot
water, and transler the paper cont the residue to &
tared crucible. Char the paper, and ignite

termination,
from that obtained in the test specimen imen deteamination 1
obtain the weight of residue attributable to the suate con-

REAGENT SPECIFICATIONS

Absolute Ether—See Ithyl £ther, Anhydrous.
Ablml Cotton—LUse Purified Cotton (USP mono-

P eetal, CH O 1182-tse 3 sitable grade
e
44,05 [75-07-0}—Colorkess hiquid. Miscible with water
and with akohol

Acetanilide (m-?:x CoHaNO—
135,16 [103-84-4f—White, shiny crystals, usually in
ales, or a white, crystalline powder. f5 stabile in a. Freely
in alcobol and soluble in boding

water, in ether, and in glycerin; slightly soluble in water.
Meiting range (741): between 114 and 116°.
Reoction—its saturated solution is neutral to kmus.
Lors on dying (731)-—Dry i over slfric acid for 2 hours:
it loses not more than 0.5% of its weight
o.qcidue on ignition (Reagent test): not more than
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gr acetic 3 in
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Residu on evaporation—Ev SOmL on a steam
bath, and dry the residue at 5 for 3 hours the eskave
weghs ( 0029%).
Chicride ( test)—Five mL shows not more than
0.01 mg of O (2 ppm).
Sulfote (Res wxs:.mwn)—-mumm

maore than 0.5 mg of SO, (S0 ppm
Heavy mmm;m)_{vwazemm
steam bath to dryness. vesxtmelollhexvd.
mammwumozsmt.mam 0 L of

S: any brown color produced & not that
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USP <36> Reagents, Indicators, and Solutions

Phosphate in Reagents

STANDARD PHOSPHATE SOLUMION—Dissolve 143.3 mg of dried
monobasic potassium phosphate, KHPO,, in water to make
1000.0 mL. This solution contains the equivalent of 0.10 mg
of phosphate (PO,) in each mL

PHOSPHATE REAGENT A—Dissolve 5 g of ammonium molyb-
date in 1 M sulfuric acid to make 100 mL.

PHOSPHATE REAGENT B—Dissolve 200 mg of p-methylami-
nophenaol sulfate in 100 mL of water, and add 20 g of so-
dium bisulfite. Store this reagent in well-filled, tightly stop-
pered bottles, and use within one month.

PROCEDURE—[MNOTE—The tests with the specimen and the
control are made preferably in matched color-comparison
tubes.] Dissolve the guantity of the reagent specified in the
test, or the residue obtained after the prescribed treatment,
in 20 mL of water, by warming, if necessary, add 2.5 mL of
dilute sulfuric acid (1 in 7), and dilute with water to 25 mL.
(If preferable, the test specimen or the residue may be dis-
solved in 25 mL of approximately 0.5 M sulfuric acid.) Then
add 1 mL each of Phosphate Reagents A and B, mix, and
allow to stand at room temperature for 2 hours. Compare
any blue color produced with that produced in a control
made with the same quantities of tﬁe same reagents as in
the test with the specimen, and a volume of Standard Phos-
phate Solution equivalent to the quantity of phosphate (PO.)
designated in the reagent specifications.

e s s e g
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mMore than u.5 Mg of SUs (50 ppm).
Heavy metals (Reagent test)—Evaporate 20 mL on a
steam bath to dryness. Add to the residue 2 mL of the acid,
dilute with water to 25 mL, and add 10 mL of hydrogen
ulfide T5: any brow color produced is not darker tha that

Sulfate in Reagents

STANDARD: SULFATE soLUTIoN—Dissalve 181.4 mg of potas-
sium sulfate (dried at 1057 for 2 hours) in water to mal
1000 mL. This solution contains the equivalent of 0.10 mg
of sulfate (SO,) per mL.

12

Glassware
Balance
pH Meter

Photometer

Monobasic Potassium Phosphate
Ammonium Molybdate

1 N Sulfuric Acid
P-methylaminophenol Sulfate
Sodium bisulfite

Water

Dissolve
Weigh
Adjust pH

Parameters

Concentration
Amount
pH

Temperature
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The S88 Recipe Structure

S88 Process Model

Process

Stage

2
2S BIloviA

Details Materials Equipment Process

Generate Report  Current State: Draft ~

festees s Sy

Operation

Action

Compose

g @ 0O

Browse Compose Capture
Aspirin 2 {updated 10-Mar-2017 19:34)

Flowchart Instructions

Type = Add Parallel =  Remove  Clone | Expand  Collapse
=i Process Library o # Name Prede.. a = c
=% BIOVIA
. B9 Aspirin Synthesis
+- I Analytical !
i M 1 -2y Synthesis
Batch Job )
i 11 + T Add Salicyiic Acid
-l Condition i
12 # T Add scetic anhyd
- Formulations
T 13 # @ Add phosphoric a..
1@ Coat
| 14 i @ Swirl
= Coat 1 .
i@ Create Tablsts e i = Warm
© Cresis Tabiets 18 i @ Load Column
i@ Extrude 17  Load Column
o Extrude 2 = By Crystalization
-2 Fil Capsules 21 o Add Water
- o Fill Capsules 22 & Gool
i O Fill Vials 23 + O Fiter
 Fill Vials 24 ¥ Dry
i@ Granulate 3 * @y Analysis
| Granulate 3.1 I % Measure Yiekd
= Spray Dry = ||| Start Paratiel
General 32 ¥~ T Vierify melting
Material Addition - | ——
< Pracess MK »

o

Manage

nah

scitegicadmin

Q&

1.1: Add Salicylic Acid

1.2- Add acefic arhydnide

1.3 Add phosphoric acid

-
Refresh

Parameter

2
DS BIloviA
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Media Preparation — The S88 Way

PROCESS STAGE OPERATION ACTION

Parameter Value

Material Equipment

Media Preparation Prepare Solution Add Material Add Amount ™ 51g

= BSA Material == Reactor A

Add Material Amount 1 219

pm L-SERINE pw Reactor A

Add Material Amount ™ 1880¢

B9 Water ™ ReactorA

E Duration 1hr

Agitation Rate ™ 1500 rpm ™ -
Temperature ™ 40°c ™ -
=] pou

Measure Characteristics Record pH and Temp. " Record pH pH ! 6

9 SF38 Media ™ pH Meter

Record Temperature Temperature ™ 25°C

" SF38 Media ™ Thermometer

Batch ™

Register Material Register Media

¥ SF38 Media ™

Expiry

# SF38 Media ™

2
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CMC Authoring — Nov 2018 Review

Digital Transformation for the CMC Section
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The SDEXFERIENCE Comp:

DECONSTRUCTING THE E-CTD - INDUSTRIALIZING THE ASSEMBLY

NarrativeContent | | Naratives Data | |

Data Content |

M) i ot | S ot M et 19

Model Driven Assembly

Smart Documert Model

Musdel Drvan
Aaamb

The SDEXFERIENCE Comp:

Demo Part |

Generate figures for
32P22 template where
formulation data are
extracted for different
temperatures and
analysis




Method Automation Process

Document_2015

| Systemes | Confidential Information | 4/12/2019 | ref.: 3DS

Digest Methods

Parameters

Materials

Unit operations »- .
Equipment .

|

o
on
[IAE—
< Lt

Learning

o
e
o
prarsd N
e
o
s
Qrgeni
Paremeter Templates

Curate Best
Practices
 Parameters

Materials

Semi-Automated

Unit operations »
Equipment

Load Libraries

* Parameters

« Equipment

*  Unit operations l .

Assemble Methods

» Parameters

2
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Recips Qualification Report
Aspirin version 1.0

. 4P configuration of the Camose recipe
Eippat he exnasion f SOF-0000 e

aaaaa

Unit operations » .
Equipment .

Curate & Validate
Methods

Parameters
Unit operations
Equipment

Semi-Automated
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