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e The current neurological drug development pipeline is flawed _ o Velocity (m/s)
* 94% of neurological drugs fail at or before clinical trials Drug [ Vehicle [ 200 nM PTX [ 500 nM PTX

Top: Stimulation of human iPSC culture
Vehicle 200 nM PTX 500 nM PTX with a current ramp shows that 10 uA is
| the TSS at baseline. Application of a re-
versible blocker eliminates the re-
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more sensitvie with a TSS of 5 uA
i} Left: TSS from a rat culture dosed with
NS 105 ns * - ns ns .° * || paclitaxel (PTX) showing differences
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* Drug development requires ~$2.6 billion per drug

e Reliance on animal studies is the main problem
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* Expensive to gather functional data necessary for neurological drug testing

e Difficult to scale or automate
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e Do not usually translate well to the clinic for neurological drugs
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Longitudinal Electrophysiology
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e AxoSim has developed the NerveSim® platform, a novel peripheral nerve MPS using an EEA, > 96 h 120 h 144 h 168 h

as a scalable alternative for the pharmaceutical industry to measure functional electrophysi- 0 - - 15 \Z/ 28 '

ology from either rat or human models Time (ms) S 30. “ f\ w <
e 3D tissue culture model to best mimic in vivo nerve growth Results: Stimulation at one electrode evokes time-delayed CAPs _éli fg /\ll M\\Mm W J ‘ {\l\ W\‘V‘Mw ’l\ [\ l\ W'W\/J\fmﬂ 5
» Designed to be scalable and automatable from the ground up on nearby electrodes as the signals travel at conduction velocity 053 0

e Collects clinically relevant electrophysiological metrics from primary rat or human induced
pleuripotent stem cells (iPSCs) to maximize translation
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e EEAs: Custom 24-well tissue culture plate with 10 microelectrodes per well that are used for re-
cording or current-based stimulation
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i Kruskal-Wallis, p = 0.47 Kruskal-Wallis, p = 0.78 Kruskal-Wallis, p = 0.74
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| Left: Total signal activity for 5 concentrations of

| "" . - vincristine and the DMSO vehicle over 1 week of
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Neurotoxic Effects on Conduction Velocity
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e Microphysiological system: Polymer construct guides axonal growth of peripheral nerve
spheroids along electrode array to mimic nerve fiber tract. Spheroids grown in custom media
formulation for 28-42 days to ensure dense axonal growth along electrodes
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10- A) Slow Medium Fast B) Drug [ Vehicle [ 200 nM PTX [ 500 nM PTX
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e Compound dosing: Positive control neurotoxic compounds are applied to mature NerveSim® Time (ms) Velocity (m/s) g 80T ﬂ E
cultures for 7-14 days, measuring electrophysiology before, during, and after dosing Results: Stimulation at different distances evoked CAPs with dif- 9 50t ﬂ 2 100
ferent time delays but with similar conduction velocities "E ol S
* Electrophysiology: NerveSim® samples were stimulated with current-based electrical stimula- o \/J U g | —oote —ow | |
tion in parallel at multiple distal electrodes while recording on the remaining electrodes. Each Sponta neous Activity E 20 W % | =
stimulation used a stimulation current ramp (1 to 64 pA) to generate compound action poten- ok L/\'\‘\-w\,\/\., i i
tials (CAPs) on nearby electrodes Baseline " Capsaicin ; o 1 0 ] ]
Peripheral Nerve Spheroid Velocity (mis)

Results: Conduction velocity measurements from rat cultures dosed with paclitaxel (PTX) for 1 week. Velocity density index (VDI)
at max current (48 nA) was separated into velocity bins (A) and compared across different dosing conditions (B). High doses of PTX
caused a significant reduction in VDI across all velocities while low doses only caused a significant decline in medium speed re-
sponses
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e Data analysis: Electrophysiological traces from Nerve- = -
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