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1. Intro to ISO IDMP and the Project
2. Pharma Use Cases
3. IDMP Ontology

— Ontology Modelling Approach
— Example Modelling Patterns

4. Demo of the Ontology Usage
5. Q&A




ISO Standard: Identification of Medicinal Products

IDMP

EN ISO 11238

Substances Identification of Medicinal Products EN ISO 11240
Data elements and structures Units of
Regulated information on substances for the unique identification and exchange measurement
Defines Substances by their main, genaral

are move granukr, specfic desorptions of 2 Units of measurement
substance, 2g. nduding manufacturing information, Spadfies rules for the usage of units of
putity, grade). Substances @an have different roles in measuterment for IDMP; defines requiements
medicnal products (eg. active, adjuvant, basis of for traceabiity to metrological standards;
strength, excpient) The standard also alows for the establishes reference code system for units;
specifiation of mutiple component substances providas structures and rules for mapping
(Imemeadiate Products”). between different unit vozbularies and
language transiations, inking 10 exsting
systems, dictionaries and repositories

EN IS0 11239

Dose forms, etc.

Regulated information on pharmaceutical
dose forms, units of presentation,

EN ISO 11616

routes of administration and packaging
Identifies and dafines concepts for each of Regulat rmaceutical product
the above. For example, in dose forms: hfonna?onm =
“injaction solutior”, “injection suspansio”
(or 3 less granuar regional tam linked to these) pharmaceutical Product identification (PhPID)
uniguely idantifies a generic (phamacautical)
repeesentation of 3 medcna produd

EN ISO 11615 atvarious levels, basad on the folowing
subset of elements

s : : « Substance(s\/Specfied Substanca(s)
Regulated medicnal product information « Strangthis) - Strangth units (units
Defines, characterizes and uniquely identifies of measuremment and/or unit
reguiatad medicinal products for human wse of presentation)
during their entire ife cyde (development, « Referance Strangths
authorization, post-marketing and renewa Adminstrable Dose Form
o withdrawal from the market) by describing s
the detaled data elements and ther structural
relationships that uniquely identify a medicinal
product.

The ISO standards for Identification of
Medicinal Products (IDMP) provide an
internationally accepted framework
to uniquely identify and describe
medicinal products. Driven by
regulatory requirements, the role of
IDMP is to align the pharmaceutical
industry on data standards around
product and substance information.
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Problem Statement: Diverging IDMP implementations are a risk

Diverging implementations are likely to lead to huge integration and interoperability costs and data consistency issues

* Inconsistencies of interpretation by
implementing organizations

« Diverging implementation of IDMP across
regions and jurisdictional domains

- Missing semantic alignment between
regulatory implementations

« Essential governance of the IDMP
standards and implementations is not
assigned to a specific overarching
governing body




IDMP Ontology Project

April-October 2022: MVP Implementation Phase 1

Value Proposition:

Build an IDMP Ontology that enables deep, semantic
interoperability based on FAIR data principles to augment the
existing ISO IDMP standards of the European Medical Agency.

Project Deliverables defined by Steering Committee:
The phase 1 goal in 2022 is to create an MVP (Minimal viable

product) ontology that demonstrates the added value to the ISO

IDMP standards for data usability and advanced collaboration
across organizational boundaries and regulatory jurisdictions.

Project Champions:

e Sheila Elz, Bayer

* Joerg Werner, Merck KGaA

* Jean-Gonzague Fontaine, GSK

Project Manager:

Gerhard Noelken f//:z—g?
N

Sponsoring Organizations:
S50K per year ensures a seat on the Steering Committee

MEBRCTK @

= Boehringer H
ll Ingelheim U) NOVARTIS

Typical Project Member Roles:
Master Data Manager, Corporate Data Owner, Regulatory
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Project Setup for the Phase 1 Implementation

IDMP Ontology Executive Advisory Board

Strategic guidance on long term roadmap (1 every 2 months)
Senior executives from founding pharma companies and key industry or regulatory stakeholders.

Project Steering Team

Provide direction and make strategic decisions on project priority tasks (1/month)
Sponsoring organizations

) NOVARTIS MeRCK @9 @i gohmongohmon aae

Project Core Team

Collaborate and deliver on project scope and target results (1 every 2 weeks)
People assigned from the Steering Team + WS team leads + selected key experts

User Stories Progress Updates

STREAM STREAM STREAM STREAM

Y —

* —

e ﬁ @

Ontology Governance Ontology Use-Case Business Cases &
& Hosting Development Implementation Value Capture

A ) C
EDMCouncil CISTHUS /\CCURIDS Cnem_:_mncs Pistola |

Project Community of Interest

Present project results and insights for a discussion in an open forum of innovators (1/month)
whole team with an open list of interested people from any organization

Requirements Implementation Feedback

Project
Management &
Lead

Gerhard Noelken, Sheila Elz,
Heiner Oberkampf

Pistoia |.
Alliance

Agile Project
Organization

Internal & External
Communication

Stakeholder
Management

Interested Parties
Regulatory Agencies

FDA G-SRS™ GHEIESE
O wron s caer Q)

SPOR
c B G COLLEGE TER

BEQORDELING VAN
GENEESMIDDELEN

Standards Development Organizations

Government Initiatives

PH Trade Associations )| A

Projects yN¢COM

Not-for-profits

CTADHL

Vendors
E.g., Veeva
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IDMP Ontology: Creating interoperability by design

Work together with the IDMP Logical Model to achieve a FAIR* semi-automatic implementation

IDMP

Identification of Medicinal Products
Data elements and structures
for the unique identification and exchange

£ 150 11238
Substances

Units of

Regulated information on substances measurement

Units of measurement
Speaties rues for the usage of units of
measurement

routes of administration and packaging
Identies and defines concepts for each of

the above.For exampe, i dase fors: wifciation

oraless granuar rgional tem ke 1o these)

- ISO standards to ensure patient

=] safety with unambiguous
identification of medicinal
products.

Conceptual Model
(concepts and relationships)

Represented as

Logical Model ] '

‘ [ (data elements and relations)

[

Implemented as

¥

Physical
(technical specification)
\ 4
— Facilitate implementation

=] and automate connectivity
with an agnostic data
architecture.
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Enable interoperability and connectivity
across regulatory jurisdictions with a
FAIR implementation.

23 June, 2022
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© Pistoia Alliance



IDMP Common Core Ontology as the connecting bridge

Advancing cross-functional collaboration: Bridging different regional or functional perspectives on common
substance-related data objects requires a well-defined common core ontology that connects the perspectives to
global and scientifically objective representations.

o _ Regulatory
Clinical Operations e Manufacturing
. R
Chemical Development _ .
[ Supply Chain Operations
I
Analytical Development
] Pharmacovigilance
-
Research | | | | /
] IDMP Common Core Ontology ]
Connect/Bridge
JTwmii | Semantic Integration capturing the full complexity —m— simplified dimensions for efficient business operations in regional or functional settings.

el objectively with a scientifically correct model. Local systems represent the reality in a pragmatic but incomplete or oversimplified way.
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Use Case 1: Parent Substance
— Clinical Use Case

In the context of a query by health authorities,
the goal is to answer the question “In which
clinical trials were the substance X, ingredient in
product Y registered in region <region Z>
administered to patients?”

Scenarios:
1. Link substance to manufactured item and medicinal
product

2. Unambiguous identification of substance - gain and keep
oversight of involved substance identifiers

3. Ingredient role mapping

© Pistoia Alliance
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Competency Questions

1. Give me all substances that have a common active moiety <active moiety x>

What is the active moiety of <substance y>?

Which EV code (future SMS code) does the substance <substance> have?

What are the products that contain substances with common active moiety <active moiety x>?

In which clinical trials were the registered products administered?

Which investigational / authorized medicinal products contain the substance x and active moiety?

Which manufactured items contain substance <x> as ingredient of type “active”?

© N o oA~ W N

Which investigational medicinal products are related to this manufactured item?

23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting 10 rﬁ
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IDMP Ontology

* Ontology Modelling Approach
* Example Modelling Patterns



From ISO Standards to an IDMP Ontology

Modelling codes, identifiers and names as full objects

+  SUBSTANCE_ID: 1|
+  SUBSTANCE_TrPE: <D

i

Relationships with cardinalities

jaL i sw sosrane T +—————— Link to deep chemistry
2t 0.1

A
/4 | Class Hierarchy
/

CHEMICAL PROTEIN

POLYMER STRUCTURALLY_DIVERSE NUCLEIC_AGD

ISO 11238:2018 Data elements and structures for the unique
identification and exchange of regulated information on substances

23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting 12
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The Spectrum of Knowledge Organization Systems

strong semantics

description logic, rules
OWL

Ontology

formal instance-of, properties,
cardinalities, constraints

UML, RDFS, OWL lite, SHACL

Conceptual Models

semantic T axonom Y formal i_s-a,_ subc_lass-of
interoperability Gormal Hlerarchy) : Dg;gerahzatlon hierarchy

structural and syntactic [ I} h esaurus
interoperability

‘has narrower/broader meaning than’, synonyms,

association relations
SKOS

informal parent-child (directories, table of contents, XML ...)
XML

Informal Hierarchy

(weak Taxonomy)

glossary, dictionary
controlled vocabulary, set of terms, catalog ID

List

weak semantics

Sources * Deborah L. McGuinness. "Ontologies Come of Age”. In Dieter Fensel, Jim Hendler, Henry Lieberman, and Wolfgang Wahister, editors. Spinning the Semantic Web: Bringing the World Wide Web to Its Full Potential. MIT Press, 2003

23 June, 2022 * Michael Uschold ang mﬁmp%qawﬁw&gg%ﬁgmg ectivity” SIGMOD Rec. 33, 4 (December 2004), 58-64. DOI=http://dx.doi.org/10.1145/1041410.1041420

Leo Obrst e Ont Spectrum”. hilles Kameas “Theory and Applications of Ontology: Computer Applications”. Springer Netherlands, 17 Sep 2010.
+ Leo Obrst and Mills Davis "Semantic Wave 2008 Report: Industry Roadmap to Web 3.0 & Multibillion Dollar Market Opportunities”. 2008.
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High-level Ontology Modelling Approach

ISO IDMP Standards

The ISO IDMP standards are the authoritative source of
concept definitions. Deviations in granularity and/or scope
need value justification and verification with IDMP authors.

\ 4

Use Cases: Pharma + Authorities

Describe high-level business needs from pharma companies
and health authorities that are made precise in CQs.

A\ 4

A

IDMP Ontology . —
We model only things relevant to prioritized CQs and
Ar chose the minimal complexity without oversimplifying.

Align data to ontology.

Competency Questions

Test the ontology with executable CQs on actual data from different stakeholders.

A

IDMP Data

23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting
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Modularized Approach for the IDMP Ontology

IDMP Ontology Alignments

IDMP Ontology

ISO 11238 Substance Registration Authorities
ISO 11239 Dose Forms ISO 11616 Pharmaceutical Product

ISO 11240 Units of Measurement ISO 11615 Medicinal Product

Reused ISO Standards

Datatypes, Designators, Countries, Identifiers, Quantities and Units, etc.

By T[T TTTT 1111

Semantic Web Standards

RDF(S), OWL, SKOS, DCTerms

The Connect to Related Standards & Data

The Modularized IDMP Ontology

Our Foundational Ontology Patterns

Our Modelling Framework

23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting
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Persistent Identifier Policy
Addressing the 15t of the FAIR principles.

o IDMP Ontology

https://spec.pistoiaalliance.org/idmp/ontology/ /Stereochemistry
\ ) \ )
Y Y
base namespace local identifier
Further modules Taken exactly from ISO standard
ISO/1SO-11239-DoseForms whenever possible

ISO/I1SO-11240-UnitsOfMeasurement
ISO/1SO11615-MedicinalProducts
ISO/1SO11616-PharmaceuticalProducts

© ovP Data*

Adhering to the reuse principle from FAIR we create new persistent IDs only when they are not existing elsewhere reliably.

https://data.pistoiaalliance.org/idmp/ /<local-identifier>

23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting *The data objects that instantiate the IDMP ontology.

16

© Pistoia Alliance



Imported Commons Ontologies

prefix cmns-id:
prefix cmns-cds:
prefix cmns-cls:
prefix cmns-col:
prefix cmns-cstdsg:
prefix cmns-cxtid:
prefix cmns-dsg:
prefix cmns-dt:
prefix cmns-prd:
prefix cmns-pts:
prefix cmns-gtu:
prefix cmns-ra:
prefix cmns-txt:

<https://www.omg.org/spec/Commons/Identifiers/> .
<https://www.omg.org/spec/Commons/CodesAndCodeSets/> .
<https://www.omg.org/spec/Commons/Classifiers/> .
<https://www.omg.org/spec/Commons/Collections/> .
<https://www.omg.org/spec/Commons/ContextualDesignators/> .
<https://www.omg.org/spec/Commons/Contextualldentifiers/> .
<https://www.omg.org/spec/Commons/Designators/> .
<https://www.omg.org/spec/Commons/DatesAndTimes/> .
<https://www.omg.org/spec/Commons/ProductsAndServices/> .
<https://www.omg.org/spec/Commons/PartiesAndSituations/> .
<https://www.omg.org/spec/Commons/QuantitiesAndUnits/> .
<https://www.omg.org/spec/Commons/RegistrationAuthorities/> .
<https://www.omg.org/spec/Commons/TextDatatype/> .

Q Reusing the Commons Ontologies allowed us to jump start the

IDMP Ontology development and focus on pharma aspects.

23 June, 2022
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Modelling Pattern for Codes & Registered Identifiers

cmns-ra:Registeredldentifier

rdfs:subclassOf

idmp-sub:SubstanceCode

rdfs:subclassOf
rdfs:label

v

“EV code”

idmp-sub:Substance idmp-ra:EudraVigilanceCode

cmns-id:isldentifiedBy R cmns-txt:hasTextValue

» “SUB00015MIG”

\
(%]
O
Y
o)
y

cmns-id:identifies

cmns-ra:Registry

cmns-ra:isRegisteredIn

Idmp-ra: ExtendedEudraVigilanceMedicinalProductDictionary

A\ 4

cmns-ra:manages
cmns-ra:RegistrationAuthority

cmns-ra:isRegisteredBy

idmp-ra:EuropeanMedicinesAgencyRegistrationAuthority

A\ 4

cmns: Commons Namespace from OMG based on ISO standards

23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting
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Active Moiety of a Substance:
CIPROFLOXACIN HYDROCHLORIDE

Is hydrate of

Active Moiety

‘ Substance

@) @)
F
‘ | OH
Is salt of ~ /
) \ /) i
Moi
HN A HCl olety
H,0
Pharmaceutical Product or Manufactured Items
23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting
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Modelling Active Moiety

1SO-11238 IDMP Ontology (DRAFT)

moiety = “Entity within a substance that has a complete and
continuous molecular structure”

“The active moiety of a stoichiometric or non-stoichiometrical

is related substance to
A

Sub property

has active moiety

substance molecule is considered that part of the molecule _
. . . chemical substance
that is the base, free acid or ion molecular part of a salt,

solvate, chelate, clathrate, molecular complex or ester.”

domain range

Found: the naming and usage of the active moiety concept (aka ‘parent substance’) is different in different

Q organizations or even within one organization. There are multiple different contexts, e.g., regulatory, chemical,

biological. This requires IDMP refinement to disambiguate roles correctly.

23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting
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General Pattern for Contextualized Roles

- »
.........
- .
-----
- = LA
. L
-----

.= .
.......
--------
.....

is played by

is applicable in

applies to

has active moiety

----
.........
LI .
. .
- L]
lllll
LI LA ]
-----
...........
'L L
-------

Application for modelling
: Amlodipine ; ; i ;
in active moiety relationships

Moiety Role

is applicable in

applies to

Regulatory

No
© Pistoia Alliance
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IDMP Ontology + IDMP Data Graph

IDMP Ontology

Formal semantic definition of concepts,
relationships and attributes from the ISO
IDMP standards.

- A few hundred concepts
- Need accurate and agreed patterns

subclass

subclass

substance

single substance

A

Polymer substance

chemical substance

has molecular structure MAX 1
g4 Mmolecular structure

IDMP Data Graph

Any data object that are described by
the concepts of the IDMP Ontology

= Many millions of objects
= Our test data

Amlodipine Besylate

hasActiveMoiety

Amlodipine

23 June, 2022 ISO IDMP Ontology | OMG 2022 Q2 TC Meeting

© Pistoia Alliance



High-level Implementation Components

Ontology Development, Governance IDMP Registry -
& Hosting Environment IDMP Compliant Demo Instance Pharma IDMP Registry
EDMCouncil /\CCURIDS IDMP Compliant & Pharma Internal

STHUS”
IDMP Ontology Public IDMP Data Graph Private IDMP Data Graph
IDMP Reference Data Standards |———> Use Case Data Exploration Pharmacovigilance Regulatory
Research Manufacturing
Public Substance Registries Matching & Linking C@;g?cf Clinical Operations Analytical Development
G-SRS ™ @_m : FAIR Data Registry i Chemical Development ¢\ Chain Operations

23 NMag, 2022 ISO IDMP Ontology | Obh@mad2izy @2 Mtevksetineeting 23
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Demo

* IDMP Ontology
* Answer Competency Questions with data from FDA



Key Milestones

0. ‘0
% 000

Consolidation of ontology pre-work & definition of foundational modelling patterns
May 2022

Draft ontology and first use case demos with publicly available data
July 2022

Governance use case & demo of at least 1 pharma implementation
August 2022

Project Delivery and Ontology MVP release
September 2022

Phase 2

23 June, 2022
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Learn More

www.pistoiaalliance.org

Contact Us

Projectinquiries@PistoiaAlliance.org

Join the Initiative
IDMP Ontology



