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Microfluidic high-throughput screening pla�orm to screen pre-clinical stage compound 
effects on neurite outgrowth of human Motor Neurons post-injury
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Fig. 1: Resolu�on fluorescence microscopy compa�bility acquired with Opere�a, Perkin Elmer (Tau-
Orange, MAP2-Red, DAPI-Blue).

Fig. 2: Three-compar�mentalized triangle shaped microfluidic device.

Pharmaceu�cal industry needs relevant in vitro models of Trauma�c Spinal Cord Inury (SCI) 
(Omelchenko et al., 2020), capable of: 
• inducing localized axonal injury with a robust and reproducible protocol
• not affec�ng cell viability to allow quan�fica�on of axonal regenera�on post-injury
thanks to an appropriate method of quan�fica�on.
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Fig. 3: Characteriza�on of 
Human iCell Motor Neurons from 
Fujifilm Cellular Dynamics 
(#01279) in NETRI's microfluidic 
devices. (A) Immunofluorescence 
pictures of βIII-Tubulin (Green) 
and Islet-1 (Red)  at Day 21 and 
(B) MAP-2 (Red) at Day 47
counterstained with DAPI (Blue).
(C) Quan�fica�ons performed
with semi-automa�c proprietary
so�ware in Fiji in the en�re
ac�ve zone of the device a�er
Day 21.

• Standard Opera�ng Procedure in microfluidic devices  (available upon request)
• Classical morphology with clustering
• Long-term viability up to Day 50
• Fully-differen�a�on process
• Expression of markers characteris�c: Islet-1, ChAT, βIII-Tubulin, MAP2

Performance of the axonal injury method
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Fig. 4: Axonal injury of human Motor Neurons 
in three-nodes triangular microfluidic device. 
Immunofluorescence staining with βIII-Tubulin 
(Green) and MAP2 (Red) (A) at Day 30 (B) a�er 
triton exposure (0.5% for 30s) in channel 2 and 
(C) at Day 47 (17 days post-exposure, dpe).

• Neurite degenerescence a�er triton applica�on
• Neurite regenera�on in 2-3 days post-injury
• Cell viability (with/ without) axonal injury in microfluidic device up to day 47

• Organ-on-Chip technology combined with human cells, opens new route to the quan�fica�on of neurite outgrowth dynamics
post-axonal injury, avoiding animal experiments and open new field of therapeu�c applica�on.
• This model can be used to record func�onal ac�vity using Mul�-Electrode Arrays (MEA) and access the recovery process thus
providing relevant insights on the mode of ac�on of pharmacological compounds.
• Our data suggest that this model can be used for high-throughput drug-induced axonal regenera�on screening for preclinical
stages pharmaceu�cal compounds.
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• Few neurites in channel 3
• Neurite regenera�on quan�fica�on using number of ramifica�ons
• Tes�ng pharmacological compounds

Fig. 5: Quan�fica�on of axonal regrowth of human Motor 
Neurons in three-nodes triangular microfluidic device. (A) 
Brightfield illumina�on picture of NF_3_X_TR chip. (B) 
Automa�c visualiza�on of microchannels (yellow) developed 
in ImagJ.  (C) Quan�fica�on of number ramifica�ons post-
axotomy with acute exposure of: Brain-Derived Neurotrophic 
Factor (BDNF), Lysophospha�dic acid (LPA, Rho ac�vator 
known to cause neurite retrac�on) and pharmacological 
compound (called compound #1).
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• Characteriza�on of three-compartment-triangle-shaped microfluidic device with
microgrooves.
• Addi�on of a PDMS layer in which the microgrooves are hollowed out.
• Increase the rate of axon projec�ons in channel 3.
• Axonal injury protocol valida�on following axonal regenera�on.
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New technical feature: microgrooves technology 
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of new technical 
feature. (A) 
Valida�on of axonal 
injury protocol of 
Human Motor 
Neurons in three-
nodes triangular 
microfluidic device 
with microgrooves 
technology. (B) 
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technology. 
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