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Opioid Overdose Epidemic

cdc.gov/drugoverdose/epidemic hhs.gov/opioids



Drug Development Especially Poor in Nervous System

Dowden & Munro, Nat Rev Drug Disc 2019, 18:495



Peripheral “Nerve-on-a-Chip” Platform



Afferent Nociceptive Signaling – Physiological Pain

Gorlin et al., J. Anaesthesiology Clin. Pharm. 2016
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Model of Afferent Nociception – Physiologic “Pain”



Morphology Revealed by Virally-Encoded GFP
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IHC Mapping of Relevant Tissue Markers
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Functional Connectivity Shown by Optogenetics & Ca2+
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Functional Connectivity Shown by Optogenetics & Ca2+
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Extracellular Field Recording Resolves Physiology

Tissue Model Recapitulates Key Aspects of Afferent Sensory Physiology 
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Electrophysiological Responses to Analgesics
Lidocaine Clonidine Morphine
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Model Responds to Each Analgesic in Unique Way – Provides a Drug “Signature”



Human PSC-Derived Afferent Synapse “On-a-Chip”

hPSC-Derived DRG Nerve Tissue
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Microphysiolgical Model of Synaptic Pain Signaling
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