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Focus on Ontologies session

● Clinical Operations

Aditya Tyagi, Project Manager, Pistoia Alliance and Cameron Gibbs, 
Ontologist, Crownpoint Technologies 

● CMC (ISA88) Process Ontology 

Birthe Nielsen, Project Manager, Pistoia Alliance and Cameron 
Gibbs, Ontologist, Crownpoint Technologies 

● Pharma General Ontology (PGO)

Giovanni Nisato, Project Manager, Pistoia Alliance 
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Clinical Operations Ontology
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Improve 
Interoperability and 
Efficiency of Clinical 

Trials Task 
Execution

Facilitate 
transformation 

of protocol-
level 

information 
into clinical 
operations 

executables.

Streamline the 
processes 

linking 
protocol-level 
instructions 
with clinical 
operations 

executables

Support study 
execution (USEM) 

to ensure 
consistency of 

execution, 
interoperability, 

and global 
implementation.

Add a semantic 
layer to CDISC’s 
USDM 2.0 and 

additional 
operational 

data from the 
clinical protocol

Improve the 
collection, 

analysis and 
exchange of 

clinical 
operations 

data
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Clinical Operations Ontology
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Clinical Operations Ontology



Project objective:

To build a pharmaceutical (CMC) process ontology based on the ISA88 framework
to standardize laboratory and plant production process recipes to establish
standardized definitions, facilitate digital technology transfers, and integration
with execution systems in order to capture structured process data for material
lot genealogy tracking, streamlined technology transfers, and advanced process
analytics, thereby enhancing efficiency and transparency throughout the
pharmaceutical production lifecycle.

Project scope:

• CMC laboratory & manufacturing scale

• API & Pharmaceutical Product processes

• Biologics & Synthetics with an initial focus on protein and chemical processes

Steering committee:
Gang Xue 
Wes Schaefer 
Tom Mistretta

$40K to join the steering committee

Key Deliverables:

• A semantic architectural design for a Process Ontology, featuring integration with the established Product (IDMP-O), Analytical (AFO), and Unit of
Measure (QUDT) ontologies.

• A taxonomy and controlled vocabulary based on the ISA88/95 framework for Process/Stage /Operation/Action, Process Parameters, Process
Performance Indicators, and their definitions.

• An implementation guideline of the Process Ontology to process recipes within electronic Laboratory Notebooks (eLN) and Manufacturing Execution
Systems (MES), and the creation of ePTDs.

Pharmaceutical CMC Process Ontology
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Data Sources

Semantic Layer

Process Definition
Process 

Monitoring
Comparative 

Analysis

ERP 
Systems

PLM 
Systems

Analysis
Lab 

Systems
Production 

Systems
Data Lakes

Define a process at the general 
and site recipe levels. Specific 
needs include:

∙ Process
∙ Process Stage
∙ Process Operation
∙ Process Action

Track sample data across process steps 
and runs to support trend analysis.

∙ Master & control recipes
∙ Procedure recipe components
∙ Process Parameters & associated 

metadata
∙ Performance Indicators & associated 

metadata
∙ Quality Attributes & associated 

metadata

Aggregate and compare data across runs 
within a process or across scales and sites, 
independent of source systems or 
formats.

∙ Recipe to recipe analysis
∙ Site to site analysis
∙ Equipment to equipment analysis



©
 P

is
to

ia
 A

lli
a
n

c
e

Knowledge Graph Output
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How to get involved?

Get in touch:

cmcproject@pistoiaalliance.org

birthe.nielsen@pistoiaalliance.org

ontologies@pistoiaalliance.org

Join now to help plan and prioritize for Phase 2

mailto:cmcproject@pistoiaalliance.org
mailto:birthe.nielsen@pistoiaalliance.org
mailto:ontologies@pistoiaalliance.org
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Pharma General Ontology

10

Ontologies 
proliferate. 

Their diversity 
limits semantic 
interoperability 
increases costs,  

creates semantic 
siloes and slows LS 

path to data 
centricity
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Pharma General Ontology
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Ontologies 
proliferate. 

Their diversity 
limits semantic 
interoperability 
increases costs,  

creates semantic 
siloes and slows LS 

path to data 
centricity

Accelerate 
Path to 

Semantic 
Interoperability 

Within and 
Across 

Companies

Develop a 
framework to 

increase 
interoperability
between FAIR 

data sets

Use a broad 
representation 

of high-level 
concepts 
connect 
domain 

ontologies 

Deliver: a set of 
public (URIs) for 

essential 
concepts, 

starting with 
R&D

PGO acts as a ‘Rosetta Stone’ providing 
Interoperability across and within companies

CRO

Content 
vendor

Collaborator

PGO
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PGO: plan and outcomes 

PGO is starting: to get involved please contact 
giovanni.nisato@pistoiaalliance.org

ontologies@pistoiaalliance.org

● Set of public identifiers 
(URIs) for key concepts 
across R&D to start

● Recommendation to Pistoia: 
sustainable business model 
for upkeep of PGO

● Publication about the 
project outcomes  

mailto:giovanni.nisato@pistoiaalliance.org
mailto:ontologies@pistoiaalliance.org
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Thank you for your attention!
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Process : from ideation to delivery

1
4

Member fees Sponsor fees
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Pistoia Alliance is 
building a sustainable 
ontology portfolio for 
life sciences

Clinical 
Operations

Regulatory
Affairs

Supply Chain

Manufacturing

Commercial

IT

Finance

Health Authorities

Suppliers

ClinOps 
Ontology

Pharma 
General 
Ontology

CMC Process 
Ontology

IDMP Ontology
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Additional slides
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Pharmaceutical CMC Process Ontology
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Chemical 
development, has 

been supported by 
the ISA 88 standard 

for decades. A lot has 
changed in that time, 
and a more flexible, 

comprehensive 
representation of 

process data is 
needed.

Vendor 
agnostic, open-
source process 

chemistry 
ontology

Support 
Today’s Data 

Science, 
Integration and 

Exchange 
Needs in the 
CMC Domain

More efficient 
exchange of 

data between 
collaborators

Machine 
readable data 
with improved 
accessibility for 

analytics & 
AI/ML

Use cases and 
competency 
questions to 
demonstrate 

value

Aligned with NIMBL Ontology for Biologics Processes
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