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Abstract

Since long-term exposure of cancer-related therapeutics have been linked to alterations of cardiac function in patients, the Stem Cell Working Group as part of
the Health and Environmental Science Institute (HESI) endeavors to gain further insight into chronic cardiotoxicity. The objective of the study was to optimize
non-clinical safety assessment strategies of chronic cardiotoxicity by testing prolonged exposure of reference compounds on cell-based assay systems using
human induced pluripotent stem cell-derived cardiomyocytes (hiPSC-CMs).

Study Outline Technology

A panel of 12 compounds was selected to evaluate chronic adverse side effects on hiPSC-CMs, iCell Cardiomyocytes? are highly pure human iPSC-derived cardiomyocytes and allow for robust
including alterations in energetics and contraction force as well as electrophysiological and and reproducible quantification of compound effects as demonstrated in the CiPA study (Blinova
structural disturbance. etal., 2017).
The CardioExcyte 96 is an impedance-based system where hiPSC-derived cardiomyocytes are
For the quantification of adverse side effects, a variety of methods was used, covering cultured on gold electrodes, enabling label-free and continuous quantification of electrical
electrophysiology, mechanobiology, optical methods as well as biochemical assays. impedance as a measure of monolayer integrity.
In the FLEXcyte 96 system, hiPSC-derived cardiomyocytes are cultured on ultra-thin silicone
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Figure 1: FLEXcyte 96 contraction analysis parameters

Workflow

hiPSC-CMs were seeded from cryopreserved state into the assay format and cultured in maintenance medium for 5 days. 24h prior to compound application, medium was changed to serum-free, protein-containing
assay medium. Baseline measurements were performed before compound application. Compounds were added 4x concentrated during a partial media change. The first compound measurement was carried out
after 1h. Subsequently, chronic compound responses were recorded in 24h intervals for a total of 120h.
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Figure 2: Study workflow
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Table 3: Effect of the tool compounds on the base impedance as a measure of monolayer integrity
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Figure 3: Contraction parameter analysis at 72h post compound application. Parameters: Contraction force (AMP), Beat rate (BR), Beat rate regularity (BRR), Rising time (RT), Falling time (FT) e Vincristine had minor effects on the contractile parameters’ but a

major effect on the monolayer integrity.
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