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Cerebral Microfluidic Brain-Organoid-on-Chip Neurotoxicity studies: NAM Designathon
OrganOid deVice (NETRI) Enhanced cerebral Organoid reproducibi"ty Participation to EPAA NAM Designathon Challenge:
& Promising technology to facilitate organoid propf)sition of a NAM-based classification system for
&'03% scalability & to overcome current limitations predicting compound toxicity
‘QQB" due to high organoid heterogeneity [1] Evaluated compounds: vanillin & biphenyl-2-ylamine
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MATERIALS AND METHODS

Early cortical

ON-CHIP CULTURE CONDITIONS & COMPOUND EXPOSURES organoid cuture  QUALITY SCORING
: Regionalized ~~— (R « Cortical organoid characterization (D+60)
T ‘ Ha;;/ Ef;;ng > differentiation ~— ~ &&¥ = 777 > « Scoring scale: 5 to O
hiPSCs EB in dorsal forebrain mERR mERE (from most to least optimal)
DO D+2 [ D+18 J D+30 D+41 D+54 D+61  EXPOSURE SCORING
On-chip introduction 1) —_— « For compound-exposed cortical

OR Chronic exposure

(7 days) .

Acute exposure
(24h)

organoids (acute & chronic)
Compared to controls

NETRI's MICROFLUIDIC DEVICE
Adapted to 3D cell culture:

Open well Open well

Two compartments separated by a
porous membrane:

* Open well for 3D culture

* Perfusion channel

Adapted to industrial transfer
Pumpless

Porous S |
membrane O

Duplex Well (ONETRI)

(5x6x4.6 mm)

Ny
Perfusion
channel

Channel

Vanillin (CAS n°121-33-5):

100, 1 000, 10 000 NnM
Biphenyl-2-ylamine (CAS n°90-
41-5): 20, 200, 2 000 uM (meOH)
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200 UM (meOH)

v

PREDICTION ALGORITHM

Controls: non-exposed and vehicle-exposed organoids

For compound classification into
3 neurotoxicological categories

Timeline of cortical organoid generation and culture protocol (adapted from [2]), on-chip culture conditions, compound exposures, and Duplex Well
schematic representations (hiPSCs: human induced pluripotent stem cells, EB: embryoid body).

RESULTS COMPOUND CLASSIFICATION USING THE PREDICTION ALGORITHM
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CONCLUSION

* Brain Organoid-on-Chip platform + Scorings + Prediction Algorithm: adapted to neurotoxicity evaluations
« Vanillin exposures: no discernable impact on morphology, cytoarchitectures & viability = low concern

PERSPECTIVES

 |mplementation

criteria  for organoid

of additional

cytotoxicity characterization

Paves the way for neurotoxicological studies & drug screening

« Biphenyl-2-ylamine exposures: altered morphology & disorganized cytoarchitectures in a dose-response manner = high concern
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