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Abstract

Common systems for the quantification of cellular contraction rely on animal-based models, complex experimental setups or indirect
approaches. Integration into standard lab procedures remains a challenge for current in vitro systems. The FLEXcyte 96 system has the
potential to scale-up mechanical testing towards medium-throughput analyses. We show here that, using stem cell-derived cardiomyocytes,
this system enables predictive recordings of contractile behavior in the presence of well-known reference compounds.

minimizes sample volumes compared to ex vivo and in vivo approaches. Isoprenaline and sotalol were
selected as examples for well-characterized tool compounds to investigate inotropic effects. In particular,
aspects such as force-frequency relation are subject of current scientific discussions and require an assay
technology that can accurately quantify them.

Objectives 310
. . . . . ol . c 1IN VIVO
Here we present a technology for measuring drug induced alterations in cardiac contractility with stem cell- s °
derived cardiomyocytes. The FLEXcyte 96 system based on the CellDrum technology combines physiological ©| o vivo | c¥te 26 AddOn
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Within the FLEXcyte 96 system, the Isoprenaline and sotalol were selected i
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Our multi-parameter analysis algorithms provide information on go
time domain parameters (e.g. frequency, contraction duration, 0
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Our multiscale in silico model of the FLEXcyte 96 contains the s 3000
electrophysiological cell model by Paci et al., which is combined ®a s w21 23 B ; ; ;
with a reaction-diffusion equation to account for the propagation e ; e
of the action potential in the tissue. The action potential
dependent Ca?* concentration is input to the mechanical cell Conclusion
model by Land et al., which computes the active stress during the The FLEXcyte 96 system provides a versatile tool to measure real
contraction-relaxation cycle. The active stress is added to the contractility on 96 samples simultaneously. This enables to test
passive stress to compute the deflection. Models of drug actions the impact of drug candidates at early stages on human cardiac
have been implemented and successfully tested against inotropic tissue. The multi-parameter analysis detects alterations in beating
and chronotropic effects measured in the FLEXcyte 96 system. shape as well as frequency and arrhythmic events and provides a

quantitative measure for these.
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