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Introduction Examples 

Overview 

Conclusions 

Comparison with Patch-Clamp 

• We present a new system, Pulse, for label-free, contact-free 

characterization of  stem-cell derived cardiomyocytes using video 

microscopy and image analysis.  

 

• Our approach captures beating patterns and arrhythmias across a 

wide range of  plating densities.  

 

• Our results demonstrate that Pulse detects expected compound-

induced changes in beat rate, duration, magnitude, and irregularity. 

• We use the Pulse imaging system to acquire phase-contrast videos of  

cardiomyocyte beating. 

• Cardiomyocytes are cultured in standard multi-well  plates and are 

placed in a stage-top incubator on the imaging system.   

 

 

 

 

 

 

 

 

 

 

• Pulse’s automated image analysis algorithm estimates the beating 

signals and derives measurements such as frequency, irregularity, 

duration, and magnitude. 

 

Examples of  beating signal analysis for various cell plating densities: 

• Pulse was able to detect dose-dependent changes in beating 

parameters including beat rate, duration, magnitude and arrhythmias 

using different classes of  compounds..  

• Our results provide the first clinically-relevant demonstration of  a 

fully-automated and non-invasive imaging-based beating assay for 

characterization of  cardiomyocytes and drug toxicity screening.  

We compared the output of  Pulse’s image analysis algorithm to data 

collected by manual patch clamp (ChanTest), where imaging was 

performed simultaneously with patch recordings.  

Quantifying the Effects of  Drugs 

• Low density 

• Cells: Axiogenesis 

• Signals are generated for 

each distinct beating 

region 

• Tissue 

• Cells: Gladstone 

Institutes (courtesy of  

Nate Huebsch) 

• 3D structures can also 

be examined. 

 

• Monolayer 

• Cells: CDI  

• The beating signals are 

estimated per block and 

are quantified 

 

Raw (double-peak) 
signal: 

Single-peak signal: 

Resting state 

Contraction Relaxation 

Example 1 

Example 2 

Example 3 

Combined contraction and relaxation 
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Duration: 

Magnitude: 

A library of  well-known compounds, including ion channel inhibitors 

and beta adrenergic agonists, were used to validate that Pulse detects the 

expected changes in beating parameters:  

 

Arrhythmias: E-4031 Dofetilide 

20nM   15nM 

Control 

30 min 
post-

compound 

Protocol:  iPSC-derived cardiomyocytes were plated on matrigel and maintained in RPMI/B27 with insulin. 

Drugs were purchased from Sigma-Aldrich, and stock solutions were diluted in DMSO. Cells were plated in 24-

well plates. Compounds were added at a 2x dilution with a 50% media change. Control samples underwent 

media change with addition of  DMSO. Washout was performed after 2 hours. 


