
FLEXCYTE 96 APPLICATION NOTE

Consistent at Heart  
Lot-to-Lot Performance of Human  
iPSC-derived Cardiomyocytes



New approach methodologies (NAMs) using human- 
based cell types are gaining momentum, driven by  
the FDA’s move towards reducing animal testing in 
preclinical drug development. These models offer both 
functional and financial advantages, eliminating the 
animal-to-human translational gap while enabling  
higher throughput and cost-efficient data generation.

Cardiac side effects remain a leading cause of drug  
attrition, underscoring the urgent need for human- 
relevant platforms to assess preclinical safety risks [1].

Commercial human induced pluripotent stem cell- 
derived cardiomyocytes (hiPSC-CMs) are well-suited for 
this task, offering a consistent supply of characterized 

Introduction –  
Human Cardiac Models

cardiomyocytes [2]. However, their functional  
consistency across lots must be validated to ensure  
reliability in drug development workflows.

Here, we demonstrate the robustness of hiPSC-CMs 
(iCell® Cardiomyocytes², FCDI) on the FLEXcyte 96  
system, a NAM that replicates physiological heart  
mechanics using flexible membranes in a 96-well format 
[3,4]. Contraction behavior of ten hiPSC-CM lots was 
measured before and after treatment with nifedipine 
and sotalol, highlighting not only the reproducibility  
of this cell model but also the combined strength of 
hiPSC-CMs and the FLEXcyte 96 platform in preclinical 
safety testing.

    

Figure 1. Mean beat rate of hiPSC-CMs (iCell® CM2, FCDI) on FLEXcyte 96 plates before compound 
addition. Ten lots collected over 2 years were assessed after 6 days in culture. Bar graph shows  
stable beat rates with minor variation between 47–53 bpm ± SD.

1 2 3 4 5 6 7 8 9 10
0

10

20

30

40

50

60

be
at

 ra
te

 (b
pm

)

lot

Pre-Compound Beat Rate of hiPSC-CMs

Methods

	 iCell® CM², FCDI, were cultured on FLEXcyte 96 	
	 plates following manufacturers’ protocols using 	
	 200 µL maintenance medium per well.  

	 Seeding was performed ~6 days prior to treat-	
	 ment at 60k cells per well to ensure monolayer 	
	 and network formation. A final medium 
	 change was performed 4–6 hours before 
	 compound application.

	 For compound testing, 50 µL of medium was 		
	 removed and replaced with 50 µL of 4× 
	 concentrated compound solution to achieve 
	 the desired final concentration.

	 Measurements were performed acutely over 
	 a period of 20 min after compound addition. 

	 Contractility was recorded using the Cardio-
	 Excyte Control software. Parameters such  
	 as contraction force (mN/mm2), beat rate,  		
	 beat duration and arrhythmic events were 		
	 quantified. 

REFERENCES

[1] 	 Pang L. Toxicity testing in the era of induced pluripotent stem cells: A perspective regarding the use of 	
	 patient-specific induced pluripotent stem cell–derived cardiomyocytes for cardiac safety evaluation. 	
	 Current Opinion in Toxicology 2020;(23–24):50-55. https://doi.org/10.1016/j.cotox.2020.04.001.
[2] 	 Burnett SD, Blanchette AD, Chiu WA, Rusyn I. Human induced pluripotent stem cell (iPSC)-derived 
	 cardiomyocytes as an in vitro model in toxicology: strengths and weaknesses for hazard identification 	
	 and risk characterization. Expert Opin Drug Metab Toxicol. 2021;17(8):887-902. 
	 doi:10.1080/17425255.2021.1894122
[3] 	 Goßmann M, Linder P, Thomas U, et al. Integration of mechanical conditioning into a high throughput  
	 contractility assay for cardiac safety assessment. J Pharmacol Toxicol Methods. 2020;105:106892. 		
	 doi:10.1016/j.vascn.2020.106892
[4] 	 Lickiss B, Gossmann M, Linder P, et al. Hybrid Cell Analysis System to Assess Structural and 
	 Contractile Changes of Human iPSC-Derived Cardiomyocytes for Preclinical Cardiac Risk Evaluation. 
	 J Vis Exp. 2022;(188):10.3791/64283. Published 2022 Oct 20. doi:10.3791/64283

Acknowledgements

iCell® CM² were kindly provided by FUJIFILM Cellular Dynamics Inc.

		



100
110

80
90

60
70

40
50

30

10
20

0

co
nt

ra
ct

io
n 

fo
rc

e n
or

m
al

iz
ed

 to
 co

nt
ro

l (
%

)

Sotalol

time

New approach methodologies (NAMs) using human- 
based cell types are gaining momentum, driven by  
the FDA’s move towards reducing animal testing in 
preclinical drug development. These models offer both 
functional and financial advantages, eliminating the 
animal-to-human translational gap while enabling  
higher throughput and cost-efficient data generation.

Cardiac side effects remain a leading cause of drug  
attrition, underscoring the urgent need for human- 
relevant platforms to assess preclinical safety risks [1].

Commercial human induced pluripotent stem cell- 
derived cardiomyocytes (hiPSC-CMs) are well-suited for 
this task, offering a consistent supply of characterized 

Results – Robust Contractility Across  
hiPSC-CM Lots
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cardiomyocytes [2]. However, their functional  
consistency across lots must be validated to ensure  
reliability in drug development workflows.

Here, we demonstrate the robustness of hiPSC-CMs 
(iCell® Cardiomyocytes², FCDI) on the FLEXcyte 96  
system, a NAM that replicates physiological heart  
mechanics using flexible membranes in a 96-well format 
[3,4]. Contraction behavior of ten hiPSC-CM lots was 
measured before and after treatment with nifedipine 
and sotalol, highlighting not only the reproducibility  
of this cell model but also the combined strength of 
hiPSC-CMs and the FLEXcyte 96 platform in preclinical 
safety testing.

    

Figure 2. Contraction force of hiPSC-CMs (iCell® CM2) on the FLEXcyte 96 system after nifedipine 
treatment. Control (grey) was normalized to 100%. Responses at 10 nM (green) and 30 nM (pink) 
are shown with dotted lines indicating standard deviations.

Over the course of two years, ten lots of iCell® CM2 

were cultured on FLEXcyte 96 plates under standard 
conditions. After 6 days, contractility analysis 
revealed highly stable beat rates across lots, with only 
minor variation between 47–53 bpm (Fig. 1).

To test functional responses, each lot of cells were  
tested with the reference compounds nifedipine and  
sotalol. Contraction force and beat duration served  
as key readouts of drug sensitivity. 

Nifedipine induced a clear, dose-dependent decrease
in contraction force from 100% (control) to 80% ± 0.05 
at 10 nM and 50% ± 0.09 at 30 nM, while variability 
across lots stayed below 10% (Fig. 2).
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Figure 3. Nifedipine effect on iCell® CM2 downstroke  
duration. 10 nM (green) and 30 nM (pink) are shown  
versus control (grey). Higher nifedipine concentrations 
lead to a shortening in beat duration. (Downstroke  
duration extract shown).
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Figure 4. Contraction force of iCell® CM2 after sotalol treatment. Mean contraction force is 
shown for 10 µM (green) and 100 µM (pink) relative to control (grey, 100%). Dotted lines 
indicate standard deviations.

The non-selective hERG blocker sotalol was tested across ten iCell® CM2 lots, evaluating contrac-
tion force and beat duration. In serum-free conditions, mean contraction force remained largely 
unchanged at 10 µM and 100 µM, likely due to reduced ß-adrenergic pre-stimulation. Standard 
deviations stayed below 10%, highlighting the consistent and robust response of the cells (Fig. 4).

The clinically described torsadogenic risk of sotalol  
was captured in a clear, concentration-dependent pro-
longation of beat duration, reflecting QT-prolonging 
effects (Fig. 5).

Together, these results demonstrate the reliability 
and reproducibility of hiPSC-CM assays on the 
FLEXcyte 96 system, providing a human-relevant, 
high-throughput platform for cost-effective 
preclinical cardiotoxicity testing.
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Figure 5. Sotalol effect on iCell® CM2 downstroke  
duration. 10 µM (green) and 100 µM (pink) are shown 
versus control (grey). Higher sotalol concentrations  
lead to prolonged beat duration (extract shown).

Figure 1. Mean beat rate of hiPSC-CMs (iCell® CM2, FCDI) on FLEXcyte 96 plates before compound 
addition. Ten lots collected over 2 years were assessed after 6 days in culture. Bar graph shows  
stable beat rates with minor variation between 47–53 bpm ± SD.
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