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Cardiomyocytes as a nanobiotarget 
Cardiac action potential Calcium handling (CICR) Actin-Myosin sliding  
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In vitro models: simplicity vs realism 
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Integrating 
existing 
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Engineering systems for in vitro models 
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AFM-contact mode 
(for topography) 

Force spectroscopy 
(for elastography) 

Nanoindentation 
analysis 

Atomic force microscopy (AFM) 
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MEA-based electrophysiology 

MEA device Single TiN electrode Electrical equivalent 
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Calcium Imaging 
Oregon-Green-AM 

Esterase internalization 

Ca2+ chelating agent 
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https://doi.org/10.1016/j.bios.2018.10.021 

https://doi.org/10.1016/j.bios.2018.10.021


ECC monitoring proof of concept 
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ECC monitoring proof of concept 
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ECC monitoring – 3D models 
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ECC monitoring – 3D models 
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Beating rate 

T10% 
T90% 

Tpeak 

Duration 

Contraction Relaxation 

TEFP 

Electromechanical delay 

Exponential fit 

R2>0.9 

Secondary pacing 

Fibrillation-like event 



ECC monitoring – 3D models 
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ECC monitoring – 3D models 
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https://doi.org/10.1002/jmr.2760 

https://doi.org/10.1002/jmr.2760


Mechanoelectrical feedback and arrhythmia 
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