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Background and Purpose
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metrics were well aligned with the 3D metrics for the standard small molecule chemotherapeutics (e.g. bortezomib, paclitaxel,

vincristine). However, the 3D metrics, especially the functional electrophysiology, detected toxicity at lower concentrations compared to

the morphological 2D metrics for the ADCs and oxaliplatin.
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Human iPSC-derived sensory neurons are combined with human primary Schwann cells in 96-well microplates to allow high
throughput screening with 2D cocultures. Samples are stained via immunohistochemistry and imaged in a high content imager
(Molecular Devices) to quantify neuron (Blll Tubulin) and Schwann cell (S100) count and morphology metrics.
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Electrophysiology confocal microscopy e Both 2D and 3D assays detected neurotoxicity in a panel of positive controls consiting of antibody-drug
conjugates and small molecule chemotherapeutics.
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Coculture spheroids (B) are formed and placed into NerveSim EEA plates plates (A). Neurites bundle and grow down the channel Seven chemotherapeutics (see table in upper right) were tested in both the 2D and 3D peripheral assays. CIPN was evaluated using 4 Refe re N CeS
creating a three dimensional nerve model. Once developed, cultures are stimulated for evoked electrophysiology and imaged for metrics (2 for each assay) through the estimation of IC50 values. In all but one case (vincristine), the functional electrophysiology

degeneration measurement (C). The 3D Nerve-on-a-Chip requires 6 weeks for growth and 1 week of compound dosing compared to the endpoint from the 3D Nerve-on-a-Chip assay provided the most sensitive detection of neuropathy with lower estimated IC50 values . . N . . _ . N . .
4 days of growth and 2 days of dosing in the 2D coculture (D). Raw recordings from a NerveSim  ® stimulated at electrodes 3 and 4 with compared to other metrics. Most striking were the 2 ADCs and oxaliplatin, that showed toxicity via electrophysiology 1-3 orders of (213) 52302439?3433\/& '\21,,3(')?'gf‘lI,ylgellfgg,qtoc;gf‘gfgg?ggig_?ggganCer Prugs: A Guide for Nonclinical Studies. Clin Cancer Res 2017,
48 uA. The evoked responses on electrode 2 show latency shifts corresponding to stimulation distance with consistent velocities (E). magnitude below the other metrics. ’ - TEPS: OrgEY. ' '
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 The 2D assay had similar or better performance for standard small molecule chemotherapeutics known to
cause widespread cell death.

e The functional electrophysiology from the 3D assay had better performance for antibody-drug conjugates and
compounds that have an impact on function at concentrations below the threshold for cell death.




