
Ontology-Driven
Integration: IDMP Efforts
with a FAIR Outcome
Generis and MAIN5 recently hosted a webinar “Ontology-driven 
Integration: IDMP Efforts with a FAIR outcome.” The session featured key 
insights on the integration of IDMP (Identification of Medicinal Products) 
with a focus on FAIR (Findable, Accessible, Interoperable, Reusable) data 
principles, showcasing how ontology-driven approaches can ensure 
effective data interoperability in regulatory frameworks. Michiel Stam, 
Management Consultant and Senior Regulatory Expert at MAIN5, led the 
discussion, followed by a demo of the CARA Life Sciences Platform from discussion, followed by a demo of the CARA Life Sciences Platform from 
Haidi Koci, Client Delivery Analyst at Generis.



SPOR as a key component for EMA’s Master Data
Management Strategy
Michiel began by discussing how SPOR plays a central role in the European Medicines Agency's 
(EMA) master data management strategy. He explained; 

"SPOR is a key component of EMA’s master data management 
strategy; it is connected to a lot of different use cases. EMA 
identified more than 40 applications that contain information 
about products, substances, organisations, and SPOR is central 
to managing this data across systems." By providing a 
“common data model with a common language,” SPOR 
supports the standardisation of product data, which, in turn, 
facilitates “faster, more informed decision-making using the facilitates “faster, more informed decision-making using the 
same source of truth across the agency and the industry.”
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MDM and Data Governance

• Common data model, language and definitions
• Standardized product data with defined quality
• Defined data ownership
• Ensure data is findable, accessible, interoperable and reusable (FAIR)
• Ultimately, leading to efficiencies by avoiding rework and faster informed decision making by 
agencies and industry



Interoperability Governance

Legal interoperability

Next, Michiel discussed the different layers of interoperability necessary for harmonising 
IDMP data. He emphasised that “good interoperability” is essential for the success of IDMP, 
particularly focusing on semantic interoperability. He explained, “We can distinguish 
between several layers of interoperability: legal, organisational, technical, and semantic. 
Semantic interoperability ensures that, when we exchange data, we preserve the original 
meaning of that information.” This includes maintaining consistent data understanding 
between internal systems and external parties such as the EMA.

Ensuring that organizations operating under 
different legal frameworks, policies and strategies 
can work together.
IDMP guidelines.

Organizational interoperability Alignment of business processes, responsibilities, and 
expectations to achieve commonly agreed goals.

Semantic interoperability
Ensures the precise format and meaning of exchanged 
data and information is preserved and understood 
throughout exchanges between parties.

Technical interoperability
Ensures the ability of IT applications, to 
accept data from each other and perform a 
task without the need for manual intervention.

Layers of Interoperability Required for Harmonised IDMP Data



Michiel delved deeper into how semantic interoperability can be enhanced through the use 
of ontologies. He explained, “By using ontologies, we can go beyond simple standardisation 
and include relationships between different concepts, like a substance being manufactured 
by an organisation or a product being authorised by a regulatory body.” He highlighted that 
this approach allows data exchange to be not only software-agnostic but also “interpretable 
in a machine-readable way,” improving collaboration between regulatory authorities and 
the industry.

Semantic Interoperability Through Ontologies

Michiel then introduced the W3C Semantic Web Stack, a key set of standards that supports 
semantic interoperability. He explained that the Resource Description Framework (RDF) is 
fundamental, as it allows data to be structured as “triples,” consisting of a subject, predicate, 
and object. He provided an example: “We could say we have a product, ‘Remedialex’, it’s 5 
milligrams, and has a product type ‘medicinal product,’ which forms a statement or triple in 
RDF.” This structure, as well as the use of Uniform Resource Identifiers (URIs), helps create a 
web of interconnected data that is both human and machine-readable.
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Michiel then introduced the IDMP ontology, an example of how ontology-driven approaches 
can be applied to IDMP data. “The IDMP ontology is based on common open standards,” 
Michiel explained, “which enables machine-readable IDMP data and facilitates both 
interoperability and integration. It allows us to create product graphs that represent IDMP 
data in the form of knowledge graphs.” These knowledge graphs help ensure that IDMP 
data is consistently understood and used across different regulatory and organisational 
systems, promoting seamless data exchange.

• Based on open-source common standards model (vendor agnostic)
• Digital machine-readable IDMP data
• Enable interoperability and integration
• Facilitates creation of Product Data Graphs (ontology + real world IDMP data = knowledge 
graph)
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The FAIR Data Principles
Michiel also discussed the importance of applying the FAIR data principles—Findable, 
Accessible, Interoperable, and Reusable—to IDMP data. He explained, “To make data findable, 
we need consistent and unique identifiers, described with rich metadata and indexed in a 
searchable source.” This is where the use of triple stores and query languages becomes critical. 
Michiel continued, “For data to be interoperable, it needs to follow broadly shared languages 
for knowledge representation, like the semantic web stack.” He emphasised that this approach 
ensures that data can be reused and repurposed, reducing redundancy and increasing the 
value of the information across different contexts.value of the information across different contexts.

Findable

Inventory and clear
descriptions and definitions
of data of each domain

Accessible

Data can be technically
accessed beyond the 
source system where it is 

stored

Interoperable

Data from one domain 
can be mapped or 

translated to data from 
another domain

Reusable

Data is unambiguously
understood and data 
quality fit for purpose

• Assigned with a 
globally unique and 

persistent identifier (PID)
• Describes with rich

metadata
• Registered or indexed 
in a searchable source

• Retrievable by PID using 
standard open 

communication protocols
• Free universal protocol
which allows for
authentication

• Metadata is preserved, • Metadata is preserved, 
even if the data in no 
longer available

• Follow formal and 
broadly shared languages 

for knowledge 
representation; human 
and machine readable
• Using vocabularies 
following FAIR principles
• Includes references to • Includes references to 
other (meta) data

• Richly describe data to
easily decide on usefulness
• Specify if and how the 
data can be reused
• (Meta) data are • (Meta) data are 

associated with detailed 
provenance and meets 
domain relevant standards

Robust Master Data Management Strategy for Data
Interoperability

Michiel emphasised the complexity of traditional master data management systems, noting 
that they typically handle multiple concepts such as manufacturers, substances, and products 
across various systems like RIM, SAP, and safety or clinical systems. He explained that building 
integrations between these systems often requires significant effort, stating, “It is a very 
complex task to build such integrations, and you have to work with systems that are not 
vendor-agnostic. A lot of time goes into integration, and it can be a multi-year project that is 
challenging to maintain.” This challenge is compounded by the fact that many systems are not 
designed to easily share data across platforms, creating additional barriers to data consistency designed to easily share data across platforms, creating additional barriers to data consistency 
and reliability.



PMS data synchronization challenges
Michiel highlighted the difficulties in maintaining alignment between internal company data 
and the EMA's PMS system. The industry is responsible for verifying and enriching data within 
the PMS and ensuring it remains synchronized with internal systems over time. This process 
often involves significant manual effort due to several factors. Discrepancies can arise from 
inconsistent follow-up on 3rd acknowledgment messages, internal systems using alternative 
authoritative sources or storing data at a different level of granularity, and issues caused by 
migration from XEVMPD and SIAMED into PMS. Automating the comparison between internal 
data and PMS data to highlight any discrepancies between systems would greatly benefit data and PMS data to highlight any discrepancies between systems would greatly benefit 
companies.

To address these challenges, Michiel advocated for an alternative approach based on 
ontologies and knowledge graphs. He explained that by defining concepts like products and 
organisations within an ontology, organisations can create a shared data model that multiple 
systems can interact with, either to consume or provide data. He noted, “With ontologies, we 
can transform data from systems like RIM into a format compatible with the ontology, 
allowing for automated data comparison and integration.” This approach is already being 
tested in PoCs, where knowledge graphs are generated based on EMA’s PMS data and internal 
company data. Michiel shared that these PoCs aim to align these datasets, flag discrepancies, company data. Michiel shared that these PoCs aim to align these datasets, flag discrepancies, 
and help companies ensure their data matches EMA’s standards. “The outcome isn’t final yet, 
but intermediate results show we can follow all steps and extend our scope to cover all 
relevant fields,” he said. This ontology-driven master data management approach offers a 
more flexible, scalable, and efficient way to manage and integrate data, significantly reducing 
the complexity and time required for traditional integrations.

European Medicines 
Agency

• PMS data may not be in the 
right granularity and quality 
after migration from 
xEVMPD
• PMS data not fit for 
re-using (e.g. in ESMP, PLM 
eAF)

National Competent Authorities

• Expecting various siloed IT systems at NCAs, 
medicinal product data scattered across them
• Source of truth may be documents, not 
databases
• Data may not be aligned with other NCAs or 
EMA

Industry

• May not consequently following up on
xEVMPD 3rd acknowledgements
• May not be ready for IDMP with regards to 
data ownership, processes and collection of 
required IDMP PMS data points for authorized 
medicinal products
• Might manage internal data in internal• Might manage internal data in internal
systems different to IDMP requirements (e.g. 
substances in line with Module 3 not SmPC,  
manufacturers in line with GMP/MIA, not with 
OMS, …)



https://app.livestorm.co/generis/leveraging-data-for-idmp-with-fair-data-principles
https://vimeo.com/1012837344/a6075fb2a5

