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Introduction

Context: The need for long-term in vitro neurophysiological evaluation tools has become increasingly critical to sustain advances in the neurotechnology and neuroscience [1,2]. The main challenge to such systems resides in the maintenance of neuronal cells outside

incubator conditions over 3-4hours. Several engineering solutions have been proposed which require adaptation to the applications targeted [3,4].
Innovation: Here, we present a novel perfusion system for long-term (weeks) in vitro neuromodulation. The construct incorporates an adaptable media supply system, a gas exchange device, a temperature controller, a filtering system and a cell hosting compartment

integrated with a reader-stimulator for electrophysiology and neuromodulation.
Applications: This current technology has the potential to enable significant neurotechnology currently limited by the duration of neuronal cell sustenance outside the incubator and can open doors to high impact applications such as in vitro long-term drug testing,

disease modelling and research into how neural systems functions.
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Figure 5. Pong gameplay within the perfusion system.
(Neuromodulation using MaxWell MaxOne MEA Reader)
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Figure 3. Perfusion filtering over 2 hours.

Filtering of lactic acid and ammonium chloride (cell culture waste) was tested in the filtration
system and was quantified to 0.0024g/L/min for lactic acid and 0.0958g/L/min for

\\ ammonium cholride while keeping in protein and glucose under experimental conditions.
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