
De-risking development of 

medicines in neuroscience since 

inception 
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Pre-clinical R&D model is evolving

AI → hypothesis → automated experiment → human-relevant model → high-content data → AI → candidate selection

The next generation of AI-driven drug discovery 

will depend on better human biological data. 

Brain-on-chip/NAM platforms can provide 

the human-relevant experimental data

that AI cannot generate by itself.



NEURO-Chip: AxCellerate’s innovative 3D non-invasive 

Brain-on-Chip validated and available 
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AxCellerate glass recording chip

Brain organoid cultured in AxCellerate device

The only 3D non-invasive Brain-on-Chip purposely built:

❑ to measure accurate and reliable electrical activity. 

❑ to anticipate neuro-safety, neuro-toxicity and efficacy of new medicines 

at pre-clinical stage.

NEURO-Chip

❑ Enables high-fidelity, longitudinal electrophysiological recordings from region-specific 

organoids. 

❑ Guides axons into neurite-trapping microelectrodes, to preserve cytoarchitecture. 

❑ Supports accurate analysis of network maturation and region-specific activity patterns.



NEURO-Chip – Facilitates robust electrophysiological 

recording from 3D human neuronal models
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NEURO-Chip

Organoid is connected to electrodes 

through axons

Axons act as biological sensors of 

tissue activity

3D tissue architecture + functional 

innervation

Can interrogate how activity is 

transmitted through the neural 

circuit

Electrophysiology as a functional 

readout of 3D tissue physiology

Strong potential for activity + 

connectivity + pharmacology

Conventional approach

Organoid sits on electrodes

Electrode measures activity at the 

tissue/electrode interface

Mainly 2D contact between cells and 

electrodes

Measures whether neurons are 

active

Electrophysiology as endpoint

Strong on activity measurement



Publications about the technology developed by 

AxCellerate
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Beatriz Molina-Martínez et al 2022 - Biofabrication

“This micro physiological platform opens up new avenues for 

high-throughput studies on the functional, morphological and 

molecular details of neurological diseases and their potential 

treatment by therapeutic compounds.”

Van der Moolen et al 2024 - Biofabrication

“To our knowledge, this is the first system showcasing 

morphological and electrophysiological analysis of 3D-innervated 

tumor tissue in vitro, paving the way for a plethora of studies into 

innervation-related diseases and improving our understanding of 

underlying pathophysiology.”
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Validation data presented at EUROoCS annual meeting

Braga, 24 June 2026
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The data illustrate the current strength of the 

AxCellerate platform: 

❑technical and biological reproducibility, 

❑pharmacological responses in spikes, bursts, 

and network bursts that are aligned with the 

expected effects of reference excitatory and 

inhibitory compounds.
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What will be the objective of a co-joint project?

Generate data for quantitative assay validation and feed AI 

models

7© AxCellerate – All rights reserved

NEURO-Chip connects living 3D human brain tissue to microelectrodes through 

functional axonal innervation, transforming the organoid itself into a biological biosensor for 

drug-induced changes in neural function.



Don't replace your existing assays. 

Add a new, differentiated functional 

layer to your neuroscience portfolio
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