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Spring 2026 Allotrope Connect | Johnson & Johnson, Leiden NL

Overview: Allotrope Foundation held its biannual Connect Workshop where industry
and not-for-profit experts in lab informatics, digital transformation, regulatory science,
technology, and manufacturing collaborated to find solutions for today’s pressing lab
and manufacturing challenges. This session focused on creating Al-Ready Laboratories.
It is widely accepted that routine use of data standards will drive the creation of high-
quality, connected, and contextualized datasets, and that these improved datasets will
enable more robust Al insights. However, for standardized data to fuel the realization of
the vision of Al-ready laboratories, implementations of standardized data at scale must
be accelerated, and data quality must be certified to build the necessary levels of trust.
In the workshop, we explored how the convergence of Data Standards and Al act as
mutual accelerators and enablers that may provide a viable path to a future state that
can be executed now!

Slides from presentations are linked to each item below, and a recording of the
presentation is posted to a dedicated playlist: 2026 Spring Allotrope Connect Workshop
- YouTube.

Day 1 — Tuesday, 5 May

Welcome to Allotrope: Framework, Roadmap
Speaker(s): Vinny Antonucci (Allotrope Foundation)

Intent: Open the workshop with an introduction to the Allotrope framework and overall
roadmap. Set context for the sessions that follow by aligning on purpose, scope, and
the major themes to be covered across the program: the convergence of data
standardization and Al automation as mutual accelerators (view slides, watch on
YouTube).

Keynote Speaker — Al in Pharma: Opportunities, Challenges, and Learnings
Speaker(s): Selma Pereira Lopes (Head of Drug Product Development for Viral & Non-
Viral Vectors, J&J)

Intent: Share practical learnings from applying Al in pharma, including where Al can
create opportunities across the pharmaceutical workflow. Discuss what makes adoption
difficult in real settings and what teams encounter when moving from pilots to sustained
use. Highlight lessons from using digital tools to accelerate and improve scientific work,
including what enables impact and what commonly blocks it (watch on YouTube).
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https://www.youtube.com/playlist?list=PLVS73Mn0Cocon9416X1h5tHctAH21eE0T
https://www.youtube.com/playlist?list=PLVS73Mn0Cocon9416X1h5tHctAH21eE0T
https://www.allotrope.org/_files/ugd/156d89_af0b27f8dddc42759b128ac526916742.pdf
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https://youtu.be/FZ7eIL52RXE
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From OpenLab to ASM: A Set-and-Forget Approach to Al-Ready Data
Speaker(s): Heiko Fessenmayr (Software R&D Lab Informatics System Architect,
Agilent Technologies) & Joachim De Schrijver (Lab Connectivity Software Product
Owner and Project Manager, Agilent Technologies)

Intent: Present a “set-and-forget” export framework that converts OpenLab CDS data
archived in OpenLab ECM (ECM 3.6 and ECM XT) into ASM files as an operational
background process. Cover both continuous conversion of newly generated data and
batch conversion of selected historical datasets, with delivery to customer-defined
destinations (e.g., Amazon S3 or local file systems). Describe configuration and
monitoring through a stand-alone web Ul intended to minimize manual effort while
producing consistent Al/ML/analytics-ready standardized data (view slides, watch on
YouTube).

From Instruments to Intelligence: Scaling ASM Across the Lab Enterprise
Speaker(s): Wolfgang Colsman (ZONTAL), Chris Siegler (MSD) & Vinny Antonucci
(MSD)

Intent: Describe MSD’s enterprise-scale implementation of the Allotrope Simple Model
(ASM) across a heterogeneous, multi-modal instrument landscape, including challenges
scaling beyond chromatography (variability, validation complexity, SME dependency).
Introduce “integration factories” to industrialize converter
generation/validation/onboarding and reduce onboarding timelines, improve data
quality, and create reusable assets. Connect ASM to the ICAD framework (Integrate,
Contextualize, Analyze, Decide) to enable lineage-driven traceability, governed
comparisons, and Al-ready decision-making — moving from delayed insights to on-
demand intelligence (view slides, watch on YouTube).

Updated ASM Guidance Documents and Certification Program

Speaker(s): Ben Woolford-Lim, Allotrope Product Team

Intent: Provide updates on ASM guidance documents on extending ASM schemas with
additional information and provide an overview of the Allotrope ASM Certification
Program, intended to support consistent implementation and adoption of the standard
(view slides, watch on YouTube).

Al in Data Standard Research at NIST

Speaker(s): Milos Drobnjakovic (Chief Ontologist, OAGi), Hyunwoong Ko (Assistant
Professor, Arizona State University), Boonserm Kulvatunyou, Perawit Chareonwut &
Hakju Oh (Systems Integration Division, NIST)
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https://www.allotrope.org/_files/ugd/156d89_a1b49c01965d4c0ca6c1030af59965cd.pdf
https://youtu.be/5UCkUdgeDl8
https://youtu.be/5UCkUdgeDl8
https://www.allotrope.org/_files/ugd/156d89_fdb9a2742aa743cd80bb100bdca43966.pdf
https://youtu.be/hU3BeSWOI8w
https://www.allotrope.org/_files/ugd/156d89_f9cbf84da368442ca8e8404e871c8ed2.pdf
https://youtu.be/3oerFMbfJZM
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Intent: Show how standards, ontologies, and Al-enabled tooling can reinforce each
other to enable Al-ready laboratories. Present the IOF Machine Learning Lifecycle
Ontology (MLLO): a modular, framework-neutral ontology for representing the ML
lifecycle and linking ML metadata to domain knowledge, along with an ontology-
grounded interaction approach (Machine Learning Lifecycle Explorer). Describe NIST
ConnectCenter prototypes, including Model Context Protocol (MCP) tools to help
standards users interact with standards resources, models, and tools in more controlled
and effective ways (view slides, watch on YouTube).

Introducing CogniFlow: A Framework for Automated Analytical Data Processing
and Monitoring Pipelines, with LADS OPC UA and ASM as a Practical
Interoperability Use Case

Speaker(s): Ricardo Cunha (Researcher and Project Manager, IUTA)

Intent: Introduce CogniFlow as an open-source platform for reproducible, interoperable,
and scalable analytical data processing and monitoring pipelines. Explain its layered
approach (contracts, analytical semantics, implementations) and a semantic
representation of pipelines intended to support explicit, auditable processing.
Demonstrate a practical interoperability use case where LADS OPC UA enables
vendor-independent retrieval of instrument data/metadata, and ASM provides a
harmonized representation of results/metadata to support provenance and cross-lab
comparisons (view slides, watch on YouTube).

ICAD: The Operational Complement to FAIR
Speaker(s): Wolfgang Colsman (ZONTAL)

Intent: Introduce ICAD (Integrate, Contextualize, Analyze, Decide) as an open, four-
stage operational framework that complements FAIR by defining how governed data is
operationalized into decision intelligence. Explain how ASM and Allotrope Foundation
Ontologies (AFO) support ICAD’s integration and contextualization to enable structured,
queryable, machine-actionable pipelines. Position ICAD as a scalable, open
specification to bridge FAIR compliance and real-world decision impact in pharma R&D
(view slides, watch on YouTube).
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https://www.allotrope.org/_files/ugd/156d89_e633961ff15449be94de8db11439e648.pdf
https://youtu.be/Otu5oth-a7w
https://www.allotrope.org/_files/ugd/156d89_27cf5a49c6f943a483387510e70b9f54.pdf
https://youtu.be/J1J3N9nPYUI
https://www.allotrope.org/_files/ugd/156d89_e1afbab74bc145919760e62dad84dfbd.pdf
https://youtu.be/IApnbP619Uc
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Discussion/Lighting Talk: Proposal for a NextGen Allotrope long-term storage
container

Speaker(s): Heiko Fessenmayr (Software R&D Lab Informatics System Architect,
Agilent Technologies)

Intent: Propose a next-generation, vendor-neutral, long-term archiving container based
on Open Packaging Conventions (ISO/IEC 29500:2008), storing metadata as ASM files
and using Protocol Buffers for high-performance binary data (e.g., chromatograms and
spectra), while retaining flexibility to embed original source files — aimed at improving
adoption and sustainable interoperability versus the current ADF (view slides, watch on
YouTube).

Lab-in-the-Loop and Democratizing Data Standards with Agentic Al Cloud
Pipelines

Speaker(s): Brian Loyal (Principal AI/ML Solutions Architect, Global Healthcare and Life
Sciences, AWS) & Lee Tessler (Principal Technology Strategist, Healthcare & Life
Sciences, AWS)

Intent: Demonstrate how agentic Al can accelerate instrument data standardization by
generating converter code, running iterative validation, and incorporating an expert-in-
the-loop workflow. Show an approach intended to reduce converter development from
weeks to minutes through rapid test cycles. Present a self-deployable cloud pipeline for
scaling conversion workflows in enterprise environments, alongside an open-source
sample code library (view slides, watch on YouTube).

Maximizing Al leverage with reusable Skills and MCP servers
Speaker(s): Danielle Chou (Applied Al at Anthropic)

Intent: Describe why reusable “Skills” and MCP servers are positioned as a high-
leverage investment for lab informatics. Walk through an Instrument-to-Allotrope Skill
that auto-detects instrument types and produces ASM JSON, with Claude supporting
parser generation, validation, and pipeline assembly. Emphasize that the same agent
capabilities built to reliably produce ASM outputs can also be used by scientists to
query, analyze, and reason over standardized data (watch on YouTube).
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https://www.allotrope.org/_files/ugd/156d89_41761e6ffe914235a6ddc52b121d7801.pdf
https://youtu.be/6ob7IhFBeYQ
https://youtu.be/6ob7IhFBeYQ
https://www.allotrope.org/_files/ugd/156d89_914c3b76b28441b4ba09406173a4d974.pdf
https://youtu.be/0CDWKv85rU8
https://youtu.be/niEnqV3gyt8
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Group Discussion: How can we work pre-competitively to fully leverage Al to
make ASMs better and faster, and how can ASMs accelerate advanced Al
insights?

Prioritized action items from Days 1 and 2 are combined and summarized at the end of
these meeting minutes.
Day 2 — Wednesday, 6 May

Welcome & Day One recap
Speaker(s): Allotrope Leadership Team

Intent: Welcome participants to Day 2 and recap key points from Day 1. Re-align the
group on themes and set context for the Day 2 sessions and discussions (view
slides, watch on YouTube).

Operational FAIRIfication: Building on Community Ontological Standards such as
Allotrope Foundation Ontology

Speaker(s): Rajaram Kaliyaperumal (Lead Ontologist, Johnson & Johnson Innovative
Medicine, J&J)

Intent: Describe J&J TDS efforts to FAIRIfy historical data in a data lake using
ontologies and a FAIR-by-design methodology, including ontology-driven data table
structures in ELN applications. Explain how community ontologies (AFO and Pistoia
Alliance’s IDMP-O) are used as a foundation and complemented with custom
extensions to meet internal needs. Present a layered ontology strategy intended to
scale development through stakeholder involvement while maintaining interoperability
and adaptability (view slides, watch on YouTube).

Pistoia Alliance Portfolio Overview and Deep Dive: The CMC Process Ontology
Speaker(s): Birthe Nielsen (Pistoia Alliance)

Intent: Provide an overview of the Pistoia Alliance portfolio and then a deep dive into
the Pharmaceutical CMC Process Ontology. Describe the ontology as a standardized,
machine-readable representation of CMC processes and their execution context,
explicitly process-centric and aligned with ISA-88 recipe structures. Explain how a
process/recipe-centered model supports consistent description and exchange of
process information across systems and sites. Position the ontology as an enabler for
interoperability, technology transfer, data integration, and advanced analytics by
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https://www.allotrope.org/_files/ugd/156d89_f00c19733fff452db5fabacc7d1a4d30.pdf
https://www.allotrope.org/_files/ugd/156d89_f00c19733fff452db5fabacc7d1a4d30.pdf
https://youtu.be/y7UjD4too4I
https://www.allotrope.org/_files/ugd/156d89_b07a92e20f544f51be8eb2655f1f3ef2.pdf
https://youtu.be/ql5dc0yVR-M
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supporting structured exchange of recipe and process data (view slides, watch on
YouTube).

OpenChrom Web
Speaker(s): Matthias Maildnder (Software Developer, Lablicate GmbH)

Intent: Introduce OpenChrom Web as a browser-based extension of OpenChrom and
its REST API that runs process methods on a server and visualizes results in a web
interface. Describe key result artifacts (GC-MS chromatograms, deconvoluted peaks,
database matching tables) that have been submitted to Allotrope working groups for
standardization, and note support for proprietary vendor data and the Allotrope Data
Format. Explain added capabilities including matching against Al-generated in-silico
spectra and potential LLM integration to explain results and answer follow-up questions
(view slides, watch on YouTube).

New Pistoia Alliance project: Digital Analytical Methods — with Allotrope
Speaker(s): Birthe Nielsen (Pistoia Alliance)

Intent: Introduce the Digital Analytical Methods project to modernize analytical methods
by moving from manual documentation to standardized, machine-readable method
definitions that integrate with laboratory systems and link to results. Describe intended
benefits including improved data integrity, automation enablement, reduced errors and
inconsistencies during method transfer, and simpler interpretation and lifecycle
management. Explain that the effort builds on the Methods Hub project and expands
scope to include materials, specifications, sample preparation, system suitability, and
external references (view slides, watch on YouTube).

Connecting Standards for the Lab of the Future: Market Insight and Proof-of-
Concept Projects

Speaker(s): Sean Ruane (Principal Data Scientist, The Centre for Process Innovation
— CPI)

Intent: Present CPI's Lab of the Future programme as a cross-industry consortium
connecting key standards into a vendor-agnostic framework for lab digitalization. Share
market research outputs (value case, impact areas, and what leading organizations do
differently). Summarize current and planned proof-of-concept projects, including Phase
1 funded by Pfizer and a planned Phase 2 aimed at developing a collaborative
framework for Al-driven labs (view slides, watch on YouTube).
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https://www.allotrope.org/_files/ugd/156d89_9f96c01b9f1e40dfad9589d9c8e70168.pdf
https://youtu.be/irQfKaqgiBs
https://youtu.be/irQfKaqgiBs
https://www.allotrope.org/_files/ugd/156d89_0875616732ec47f4b93e4ebc8b292905.pdf
https://youtu.be/9xIMh2i1WJs
https://www.allotrope.org/_files/ugd/156d89_effa786d2a2b48028e5aa84eabd1c201.pdf
https://youtu.be/qhR5KorchXM
https://www.allotrope.org/_files/ugd/156d89_df4544a442ab479b9bcd2718d4180123.pdf
https://youtu.be/1MxW4qotKH4
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Silent Stewardship: Making FAIR Compliance Invisible with Agentic Workflows
Speaker(s): Alberto Miranda Bedate (Amsterdam University Medical Center)

Intent: Present an agentic framework that embeds standards compliance into
experimental pipelines to reduce manual curation overhead and fragmented workflows
that hinder FAIR. Using flow cytometry, describe specialized agents that automate
metadata capture and promote alignment with community standards (e.g., MiFlowCyt)
at the point of generation, with a human-in-the-loop for final validation — aiming to
minimize researcher burden and provide a scalable template for FAIR compliance
across domains (view slides, watch on YouTube).

From Instrument to Insight: Building the Agentic FAIR Lab
Speaker(s): Jeff Morgan (Managing Director, Deloitte) & Prerna Patil (Deloitte)

Intent: Describe an approach to automate the instrument-to-insight lifecycle by making
laboratory data more reusable, interoperable, and analysis-ready. Explain how agentic
automation is applied alongside ASM and an instrument FAIR data fabric to connect
data from generation through analysis. Provide examples of agentic components such
as parser agents and agentic dataset assembly to structure and prepare data for
downstream use. Frame the goal as closing the loop between wet-lab experimentation
and dry-lab analytics to enable faster, Al-ready scientific workflows (view slides, watch
on YouTube).

Connected Domains model update — Q2 CR release
Speaker(s): Wes Schafer, Allotrope Product Team

Intent: Provide an update on the ASM CR model for Connected Domains, including
progress toward a foundational “skeleton” spanning materials, instruments, results,
equipment, methods, processes, and specifications. Highlight targeted use cases
(reaction analysis and stability study data) and efforts to define interconnected domain
relationships, classes, and modular schemas (e.g., Physical Characterization Methods),
aligned with new ontology terms. Note that the work may transition into an externally
chartered project(s) in the future to build out the model further based on the needs of
implementation examples (view slides, watch on YouTube).
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https://www.allotrope.org/_files/ugd/156d89_cb29d20577ed4d79a3f22b43c24bf5e3.pdf
https://youtu.be/jLx7jMOYnJY
https://www.allotrope.org/_files/ugd/156d89_7aa03e0c46594d6d9769d58bbe3a17da.pdf
https://youtu.be/7p5GSguQkvk
https://youtu.be/7p5GSguQkvk
https://www.allotrope.org/_files/ugd/156d89_239ef6d19dea49b88b253ee271d6bd54.pdf
https://youtu.be/U2FhwbPgVP0
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Group Discussion: Using the connected domains model as a blueprint
Action Items

For a complete summary of brainstorming ideas, please see the Spring 2026 Allotrope
Connect Miro Board. Notes taken during presentation Q&A and group discussions were
summarized in the Miro Board. Priority items were then identified from these
opportunities and listed below. Note, several items are listed as discovery efforts
meaning the Allotrope Product Team with community input is committed to completing
an initial triage step to better understand the problem/opportunity and complexity of the
work involved to address it. Commitment to executing on any of these discovery plans
as a formal project requires an Executive Committee or Board of Directors review and
approval step, based upon the size, complexity, and strategic impact of the effort
needed to execute the project.

1. _ASM Certification (Amnon Ptashek will lead the effort and integrate into quarterly
roadmap)

v' Continue to extend ASM certification process as planned to cover ASM file
structure, constraints, and data quality of converters created by Al or non-Al
means. Explore feasibility for Al self-certification of converters — if feasible, acting
on this would require additional prioritization.

v Evaluate the quality of current Allotropy converters via the certification pipelines
since they are used to create Skills for Claude LLM.

2. Community Requests (Allotrope Executive Committee will lead the effort with

Allotrope Product Team support)

v Allotrope will send a community request to contribute existing controlled
vocabulary or ontologies to the Allotrope Product Team to help fill gaps in existing
ontologies across Allotrope, Pistoia, and IOF communities. If significant content is
donated, it may jump start new branches of AFO ontology creation if strategically
aligned.

v Allotrope will send a community request to contribute non-confidential datasets in
both vendor native format and ASM format for community use in converter
development, testing, and comparisons.

v Allotrope will send a community request to contribute success stories that
demonstrate the value created already, or projected to be created in the future, to
share with the community.

v Allotrope will send a request to the community to submit non-confidential, high
priority problem statements and/or user stories as an idea incubator for future
Product Team or project activities.
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v Allotrope sends a request for additional feedback on the draft ASM Extension
Guide available on the new ASM Documentation site on GitLab and on the ASM
Certification Program.

v Allotrope will send a community reminder that they can participate in the Pistoia
Digital Analytical Methods project and can contact
birthe.nielsen@pistoiaalliance.org for more information.

3. Product Team Discovery Efforts

v Allotrope will collaborate with Pistoia to document any significant gaps in current
ontologies/ASM models that exist for handling PAT, automated reactor, or time
series/continuous data. Taking action to fill the gaps will require additional
prioritization (Ben Woolford-Lim will lead).

v Allotrope product team will collaborate with the technical community to evaluate
design options for ASM+ (extension of ASM to support data
preservation/archiving use cases) as a potential next generation solution to
replace complex ADF format. Present design recommendations to the Allotrope
EC for input and endorsement before sharing new product concept with BoD.
Team will recommend an appropriate name for ASM+. Based on initial interest, a
Datacube Working Group will be formed to progress this work (Ben Woolford-Lim
will lead).

v Allotrope Product Team will stand up a simple portal with FOCUS backend for the
community to submit problems/use cases, success stories, native and ASM test
data, and potential block of vocabularies/ontology terms. If community response
is strong with significant submissions, the design will be revisited to optimize
search and explore additional Al automation potential (Amnon Ptashek will lead).

v Allotrope to set up meeting with CPI to explore the potential for Allotrope
participation in the next phase of the current project related to lipid nanoparticle
(LNP) processing of RNA molecules. Taking action beyond discovery will require
additional prioritization (Vinny Antonucci will lead).

v Test performance of Al to create new ontologies or ASM schemas as an
accelerator with available tools. Presently, only Zontal Integration Factories is
reported to have this functionality, so testing will begin here but is open to any
community tool with these capabilities (Allofrope Product Team will lead and
execute testing).

v' Assess if current ASM models are suitable to track basic sample lineage
(descendants connected to parents) and connectivity with results data reviewing
the lineage pattern in the sample document. Taking action beyond discovery will
require additional prioritization steps (Ben Woolford-Lim will lead pattern
discovery and definition as a Q2 target; depending on complexity, this will be a
Q2 or Q3 release item).

v Allotrope will coordinate an information session with analytical CROs to share
Allotrope technology and validate key use cases/problem statements of interest
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https://gitlab.com/allotrope-public/asm-documentation/-/tree/main/technical-guides
https://gitlab.com/allotrope-public/asm-documentation/-/tree/main/technical-guides
https://gitlab.com/allotrope-public/asm-documentation/
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to the community. Learnings will be used to build plans for Fall 2026 Allotrope
Connect meeting at USP. If promising, this could lead to an additional project with
CROs to package analytical results in ASM / ASM+ formats. Community
members are welcome to reach out to the Allotrope EC with suggestions for
content or themes for this upcoming workshop (Vinny Antonucci will coordinate
initial conference goals and discussions with USP hosts, including Allotrope EC
and Product Team where necessary).
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