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Disruptive Technologies: MPS & AI
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Transformative (Disruptive) Technologies

• Mass-spectroscopy sensitivity 

doubling every 3-4 years

• Microphysiological Systems 

publications doubling every 4 years

• Genome Sequencing halving every 

1.4 - 2 years

• Computer capacity doubling every 

two years (Moore’s law)

• Data in the world are doubling every 

18 months

• AI is doubling in capacity every 3 

months since Deep Learning was 

introduced in 2010

• AI price falling 280x in last 18 months



Natural Language Processing in Predictive Toxicology: From Convenience Tool to Core Scientific Instrument

Weida Tong and Thomas Hartung, under review

The Reading Bottleneck in Predictive Toxicology 



Core NLP Applications in Predictive Toxicology 

Natural Language Processing in Predictive Toxicology: From Convenience Tool to Core Scientific Instrument

Weida Tong and Thomas Hartung, under review



2015

2025

2026

1 toxicity

1,000 data

150 chemicals

65% correct

9 toxicities

600,000 data

190,000 chemicals

87% correct

2018

4,000 properties

260 mill. data from

     12 databases

26  mill. chemicals

91% correct

6,000 properties

70 bill. data from

     2,000 databases

Any chemical

t.b.d. % correct?



The Next

- Building trust

- Deploy ToxAIcology



Natural Language Processing in Predictive Toxicology: From Convenience Tool to Core Scientific Instrument

Weida Tong and Thomas Hartung, under reveiw



From trailblazer to “trustblazer”: 

two pathways for agentic AI 



2022

Microphysiological systems
2022, 2023, 2024, 2025

2023

MPS workshops

 2016, 2020, 

2025

3D workshop 2014



Discover more

www.mpsworldsummit.com

ABSTRACT SUBMISSION OPEN UNTIL January 11th 2026



• Quality of cell model 

(GCCP)

• Quality of reporting 

(GIVReSt)

• Quality of results 

(validation)

ALTEX 2022, 39:30-70





Agentic AI to check 

compliance with:

• GIVReSt 

• Tox-R-Tool

• ARRIVE guidance



Item Form Covers organoids? Covers MPS/OoC?
What it contributes to 

ontology-building

NAMO (2025–) Ontology + LinkML schema 

(generates OWL/JSON 

schema, etc.)

Yes Yes A unifying semantic 

framework spanning 

organoids + OoC + other 

NAMs

MPS-Db (2016; 2020) Structured database + 

metadata framework

Indirect Yes Published, operational 

metadata structure for 

describing/analyzing MPS 

experiments

GIVReSt (2025) Reporting standard Yes Yes Defines minimum reporting 

elements that can be 

formalized into ontology 

properties

MIOR (2025) Organoid reporting standard Yes Indirect Organoid-focused minimum 

information standard aligned 

with FAIR interoperability 

goals

MISpheroID (2021) Knowledgebase + “minimum 

information string”

Spheroids (related) Indirect Concrete parameter set for 3D 

model identity; useful pattern 

for organoid/MPS identity 

metadata

MIACARM (2016) Minimum information 

standard (cell assays)

Mentions organoids Indirect Explicitly promotes use of 

controlled terms/ontologies 

for exchangeable assay 

metadata

ISO/CD 25448 (2026 stage) Vocabulary standard (in 

development)

Often under “MPS” umbrella Yes Canonical definitions and 

terminology scope that an 

ontology can align to

Piergiovanni et al. (2021) Standards/roadmap analysis 

paper

Yes (as part of “MPS” scope) Yes Establishes the need for 

harmonized terminology and 

classification

Emerging Ontologies for MPS



Next Generation 

Validation for Next 

Generation Risk 

Assessment



Lena Smirnova



Oligodendrocytes (PLP-GFP)

Synapsis (Synaptophysin-

BFP)

CRISPR/Cas9 

Knock-Ins

Mini- Brainbow

Neurons Astrocytes

Oligodendrocytes

Synapses 3D electrophys

Announced 

Last month!



Discovery Grant

Combining MPS, 

sensors and AI
Organoid Intelligence (OI)=

Input &

Output



The next big step



Disruptive Technologies
Microphysiological systems (MPS)

and other data-rich technologies

(open) Scientific literature 

& Data

Personalized Medicine

“safer products” “safer people”“better treatments”

Early Testing

with small 

amounts

Green Toxicology

& Drug fail-early

Benign by design

Exposome 

Intelligence (EI)

Human Exposome 

Big Data



• Integrate Disruptive Technologies 

with Existing Knowledge

• Accelerate Drug Development

• Optimize Prevention and 

democratize Healthcare Access

AI, MPS, ~omics, 

sensors….

Green Toxicology

Human Exposome
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