
  

 

urrent intracortical neuroprosthetic systems hold promise in translating neural activities into command signals to control 

prosthetic devices. However, chronically implanted intracortical interfaces lose their ability to record neural signals over 

time in both humans and animals, and gradually reduce neuroprosthetic control[1-3]. Complex tissue responses in the brain 

and physical degradation of the intracortical recording electrodes might contribute to the decline of neural signal[4, 5]. Signal 

decline is often quantified on the basis of single unit action potential amplitude, or the number of identified units. However, 

the correlation between neural signal characteristics in motor cortex and motor output behavior may serve as an additional 

metric of neural implant reliability. 

To determine the longitudinal behavioral relevance of neural signals recorded by multi-electrode arrays, we implanted 

commercially-available electrode arrays (NeuroNexus, Blackrock Microsystems) in the caudal forelimb area of motor cortex 

of the mouse and recorded biweekly over time scales of 1 to 12 months post-implantation. In order to rule out an overall 

decline in the animals' movement and locomotion as an explanation for any observed decline in motor-related neural signals, 

we also monitor the animals' awake and freely-moving behaviors. 

We implemented a video-based behavioral system (HomeCageScan, Clever Sys Inc.) to automatically classify spontaneous 

rodent behaviors into forelimb and non-forelimb movements. First, we characterized the error rate of the classification 

through comparison with human observation of behavioral activity. We then validated the system’s temporal precision and 

synchronized the video stream with neural activity. During neural recording sessions, video recordings were simultaneously 

acquired as the animal explored freely. Neural firing rates for forelimb-relevant behavioral epochs were calculated across 

recording sessions. Behavior-locked longitudinal electrophysiological recordings were evaluated for changes in functional 

relevance.  

An automated behavioral classification system allows for the characterization of naturalistic behaviors in the freely moving 

animal. Concurrent electrophysiological recording from the motor cortex can be analyzed on the basis of the animal’s 

behavioral state.  Combined behavioral and electrophysiological monitoring of neural implant devices may potentially be 

utilized as a test platform to evaluate safety and efficacy issues related to invasive neurological devices. 
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