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Presentation Notes
Informatics is fundamental to harnessing the complexity of science today and as it evolves into the future.

Power of transforming diverse data and knowledge (metadata) into actionable insights, through standards that allow us to communicate/exchange/share/understand

Collaborative ecosystems that accelerate innovation and improve outcomes.




New Science, Same Old Problems
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Novel modalities:
Antibodies & Proteins Caught Up
Peptides, oligos (non-naturals)
Cell Therapies, Gene Therapies etc
Antibody-drug conjugates
Proteolysis-targeting chimeras PROTACS
and
New assays
Other examples?
Nanoparticles, lipid carriers and other novel delivery systems
Bi-specific antibodies





New Science, Same Old Problems
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Persistent Problems
Registration, Uniqueness, concept
-> allows Data Exchange
Kind of 'what is a compound' philasophically but technically uniqueness is the issue
Mixtures
Metals/Coordination
Distributions
Lineage – route to creation. Process. Traceability.

Challenges around managing registration processes, ensuring uniqueness and proper identification of entities, and enabling seamless data exchange.
Mixtures, metals / coordination complexes and distributions add another layer of complexity to representation and database management.
Lineage tracking is crucial: understanding the route of creation and ensuring process traceability -> reuse and knowledge management by embedding rationale behind decisions as structured data
-> attempts to harmonise representations: NAMs, HELP, Chemical Formats Committee





Beyond the Data

Instrument data capture

Metadata

Processes

Context

Data often not accessible in a format we can use
Some promising formats e.g. ASM

Linking and synchronising distributed metadata for 
interoperability and reuse across diverse vocabs & ontologies

Require machine-readable representation to enable 
auditability, reproducibility and automation

Decisions are data. Knowledge management includes 
decisions the data drove
Ability to retrieve the reason why something was made
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MinimalMetadata
IVP In vivo protocol
FAIR for Pharma finable, accessible, interoperable, reusagle
CMC chemistry manufacturing controls Process Ontology

Instrument data capture. Promising formats like ASM are emerging but labs still face challenges integrating diverse data streams from multiple devices. Data quality, consistency, and real-time capture with audit trails

Metadata  is more than just instrument output. Enrichment of data from properties to experimental protocols, processing steps, decision rationale. Managing metadata is harder due to complexity in linking and synchronizing diverse vocabularies and ontologies. Metadata itself can remain distributed but harmonised for interoperability and reuse cf. Modular architecture
�Scientific Processes in machine-readable representation e.g. experimental methods, workflows, and protocols to enable auditability, reproducibility, and automation. Process capture integrates metadata with data flow -> support traceability and analysis

Context answers the “why” behind actions in discovery: why a particular experiment was conducted, what decisions it influenced, and why specific formulations or protocols were chosen. Capturing decision histories as structured data enables knowledge management, reuse, and transparent record-keeping critical for regulatory, scientific, and operational success.






Standards, Standards Everywhere…

xkcd: Standards

https://xkcd.com/927/


Standards, Standards Everywhere…

Many standards, many choices

Need to be accessible at the point of use

Need for extensibility and maintainability as 
science evolves

Separation of data / ontologies from 
infrastructure
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 IDMP-O – Identification of Medicinal Products Ontology
- ChemicalFormatsCommittee
- PGO PharmaGeneral Ontology

Sheer number of data standards can be overwhelming: a challenge in iteself for selecting, implementing, and maintaining
Standards should be easily accessible right where science happens, at the edge, such as in labs or clinical environments. Usability means they will be adopted
Evolving science: standards must be designed to be extensible. Separate separate ontologies/data, and infrastructure. This architecture supports adaptability and integration.
Many standards and resources are developed but lack ongoing maintenance and updates -> to fragmentation doesn't keep up with progression of science



Informatics Delivering Value

Understand the "why"

Fosters trust

Make informed 
decisions

Have agency, 
not "computer says"

Analytics Modeling Explainability

Data driving 
decisions

Translate data 
into actionable 

insights

Interoperability

Reusability

Comparability
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domain

Requires context and metadata
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Comparability: what can be aggregated/compared
Applicability domain very important too
No taking instructions blindly from black boxes- agency




With a Little Help From My Friends

Collaboration

More thorough, accurate 
answers through diverse expertise

Broader sets of 
use cases

Share 
knowledge

More extensible solutions

Better interoperability & reuse
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Benefits of collab
More thorough answers. Moregeneral use cases throughbroader input. Ability to shareand interoperability, re-use.Extensible solutions

PA is not single-theme. AcrossR&D. Focused on deliverables.Quicker moving.
Specialised groups andalliances across them e.g.working with Allotrope, CDISC,NIIMBL. IUPAC, RSC. IndustryOntology Foundry. NIST 





Our members collaborate as equals on open 
projects that generate significant value for the 
worldwide life science community

THANK YOU!
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General summary:
Evolving landscape of scientific informatics challenges. Novel modalities push existing informatics systems,which aren't always well maintained or very extensible. Challenges beyond data capture in capturing, linking, managing rich, contextual metadata incl. machine-readable processes and decision rationales -> traceability, knowledge reuse, and enabling complex analytics and explainability.
Standards proliferate across the ecosystem. Need modular, accessible frameworks that will acually be used and that will evolve with science. Data sharing and representation.
Informatics delivers value by driving better analytics, modeling, and explainability -> support decision-making with contextualised, interoperable data.
Collaboration multiplies impact, as organizations like Pistoia Alliance work across R&D domains and partner with specialist groups to extend capabilities.

Informatics is fundamental to harnessing the complexity of science today. Power of transforming diverse data and knowledge into actionable insights, through standards, technology, and collaborative ecosystems that accelerate innovation and improve outcomes.
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