
Chronic Stability of Ruthenium Oxide Electrodes in 
Rat Motor Cortex

INTRODUCTION METHODS

RESULTS

CONCLUSIONS

Ruthenium Oxide (RuOx) Coatings on 
amorphous silicon carbide (a-SiC) 
microelectrode arrays demonstrate a stable 
electrochemical performance over 16 weeks.

These results suggest RuOx-coated a-SiC 
electrodes are a promising platform for 
chronic neural recording and stimulation.
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OBJECTIVE
This study evaluates the chronic stability and 
performance of microelectrode arrays (MEAs) 
with alternative, cost-effective Microelectrode 
coatings by assessing impedance (Z) and charge 
storage capacity (CSC). Validated with recording 
neural activity.

Figure 4. 4-shank Amorphous Silicon Carbide (a-SiC) Ultra Microelectrode 
Array (UMEA). (a) Device. (b) Penetrating Shanks. (c) Electrode Site.
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Figure 3. 16-Week Study Timeline.

Figure 5. In-Vivo Data Collection Rig.

Figure 7. Charge Storage Capacity at (a) 50 mV/s and 
(b) 50k mV/s. (c) Electrochemical Impedance 
Spectroscopy at 1 kHz. (d) Neural Recording Peak-to-
Peak voltage. (e) Active Electrode Yield Percentage. 

Figure 1. Industry Examples of Microelectrode Arrays. 
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Figure 6. (a) Representation of Cyclic 
Voltammogram. (b) Representation of 
Electrochemical Impedance 
Spectroscopy. (c) Representation of 
extracellular action potential during 
neural recording.
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Figure 2. Cross-sectional Scanning Electron 
Microscopy of (a) Ruthenium Oxide (RuOx) and (b) 
Titanium Nitride (TiN) [1, 2].
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