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The goal of this project is to identify the role of oxygenation in
injury to neural cells undergoing electrical stimulation.

Objective & Research Question:

Background:

• The threshold between safe and damaging levels of
electrical stimulation is often defined by the Shannon limit,
which relates charge density to charge per phase of the
electrical stimulation waveform.

• Neural electrical stimulation has a variety of applications
within the medical field such as for the management of
chronic pain and the treatment of many dysfunctions such
as Epilepsy, Parkinson’s disease, migraines, and Essential
Tremor.

• Knowing the causal mechanisms to cell deterioration during
electrical stimulation will allow for improved designs to
existing devices and facilitate the safe implementation
novel treatment methods.

• Electrical stimulation was applied to an
electrochemical cell
• 2 platinum-iridium electrodes fixed to a slide

are placed in a petri dish
• Petri dish is filled with phosphate-buffered

saline (PBS)
• Stimulation parameters:

• Pre-train delay & Post-train recovery: 600s
• Train burst width: 600s
• Pulse duration: 1ms
• Inter-pulse period: 10ms

• Partial pressure of oxygen was measured via a
fiberoptic probe

• The primary data analyzed consisted of the amount
of oxygen (%) present within the area of stimulation

• A negative trend in oxygen concentration was found
in response to cathodic stimulation through the
electrodes, that returned to normal levels after
stimulation was no longer being applied.

• A small negative trend in oxygen concentration was
found, followed by an increase in concentration in
response to anodic stimulation through the
electrodes. A return to normal levels after
stimulation was no longer being applied was
observed.

• No significant alterations in oxygen saturation was
found after applying biphasic stimulation through
the electrodes.

Methods & Results:
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Figure 2: Visual representation of stimulation parametersFigure 1: Oxygen saturation data collected with fiber optic oxygen sensor. Highlighted area is stimulation window

Figure 3: Experimental set-up during data collection. 
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