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Multiwell microelectrode arrays from Multi 

Channel Systems (MCS) were restored 

multiple times to reconstruct hiPSC-derived 

cardiomyocyte networks for repetitive 

electrophysiological studies. The 24 well array 

was subjected to Terg-a-zyme® cleaning 

solution with extensive sterile, double-distilled 

water wash to remove dead cell debris and 

residues and stored in 4 oC. Quality controlled 

cardiomyocytes (3x104 cells/well in a 5µl droplet) 

were plated in each well coated with fibronectin 

to form a syncytial beating network. Recordings 

were performed from the same array and after 

multiple reuses as shown in Figure 1. Baseline 

recording of the post-clean array and prior to 

replating was performed for quality check of 

electrodes and wells. 

Signal-to-noise ratio was similar across 

multiple reuses. Field potential (FP) signals 

and action potential (AP) waveforms were 

recorded at a sampling rate of 10 and 20 kHz, 

respectively. FPs were recorded for a minute 

prior to electroporation and in continuation an 

electroporating pulse (1 V, 1 Hz, and 1 ms) was 

delivered for 30 s to allow for transition from FPs 

to APs and record for another minute for APs to 

revert back to FPs. All AP traces are selected 5 s 

post electroporation for consistency and a 10 s 

window was analyzed for various AP duration 

(APD) parameters using a custom Matlab script 

developed in the lab.

The recorded FP and AP signals across multiple 

reuses demonstrate the reliability of the array for 

repetitive electrophysiological studies (Figure 

1). Simultaneous electroporation across 288 

electrodes allows high-throughput AP waveform 

measurement for electrophysiological studies. 

Overall, we demonstrate efficient restoration 

of multiwell arrays that had no discernable 

detrimental effect on cell culture health or signal 

quality.
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Figure 1: 

FP and AP signals from the new and restored array are shown in A, B and C. The baseline signal of the new array shows 
minimal signal to noise ratio (left panel in A) and FP signals show the electrical activity of the network (right panel in 
A). The array after 1, 3, 4 and 6 reuses recorded for FPs and APs demonstrate successful regeneration. FP and AP 
signals from the same electrode after multiple reuses within a well demonstrate feasibility of the array for repetitive 
electrophysiological studies (B). Simultaneous electroporation can be employed to record APs across all electrodes 
in an array (C).
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