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We are characterizing the ability of an elastomer-based multi-electrode array (MEA) to specifically activate the spinal
cord surface of the in vitro rat spinal cord. Fabricated MEAs comprise of thin-film gold electrodes encased in
polydimethylsiloxane (PDMS) and have been designed to wrap conformably around the cord. This conformability provides
improved mechanical impedance matching and electrode contact with the spinal cord surface. Ultimately, the purpose of
these MEAs is to stimulate white matter tracts for selective recruitment of spinal cord functional systems for activation of
coordinated motor output.

Our experimental setup involves wrapping the MEA around the isolated in vitro spinal cord of the juvenile rat (P10-P15)
and stimulating various thoracic (T4-T8) spinal cord funiculi using a bipolar current configuration. The degree of stimulus
spread is assessed by recording surface compound action potentials (CAPs) at multiple circumferential sites distant to
the site of activation. For recording, a glass suction electrode (40-50 mm internal diameter) is placed approximately 10
mm caudal to the stimulation site to record CAP responses in 50 mm lateral increments from the site of the peak
response. Recorded CAP signals are then evaluated based on the rectified and integrated signal (mvV*ms). The decay of
this CAP response value over distance is used to determine stimulus selectivity.

Preliminary results from MEA stimulation on the ventrolateral funiculus demonstrate that flat-electrode MEA selectivity
compares favorably to that evoked with rigid, tungsten bipolar stimulating electrodes, with the area under the CAP
response decaying at a rate of 0.15 mA*ms/mm for MEA stimulation and at a rate of 0.10 mA*ms/mm for the tungsten
electrode control. The threshold signal value required to reliably elicit a threshold CAP response using a charged-
balanced single pulse was higher for the MEA, however, which required a 700mA/500ms pulse, as compared to a value
of 300mA/100ms for rigid, bipolar tungsten electrodes. Further characterization of MEA stimulus selectivity will include
evaluation of a novel, conical-shaped MEA electrode geometry for improved contact and stimulus isolation.
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