
Mohamed, T. M. A., & Conklin, D. J. (2020). Emerging technology and platforms for cardiotoxicity 
testing. Toxicology and Applied Pharmacology, 408, 115262. https://doi.org/10.1016/j.taap.2020.115262  

 

Definitions 

 Cardiotoxicity: Damage to the heart by harmful chemicals, often as a side effect of some drugs. 

 In silico: Using computer simulations to conduct experiments. 

 hiPSC-CMs (human-induced pluripotent stem cell-derived cardiomyocytes): Heart cells 
derived from reprogrammed human stem cells, used for testing. 

 Zebrafish Assays: Using zebrafish as a model organism to study the effects of chemicals on 
heart development and function. 

 

Key Findings 

 New methods and technologies are improving how we test for heart toxicity caused by drugs and 
environmental chemicals. 

 Computer simulations (in silico) can predict cardiotoxicity, reducing the need for animal testing. 

 Zebrafish and human stem cell-derived heart cells are useful models for testing heart toxicity. 

 New heart slice models show promise for more accurately detecting drug-induced heart damage. 

 

Introduction 

The study explores new technologies for testing how certain drugs and environmental chemicals can harm 
the heart. Traditional methods have limitations, and there is a need for more reliable and efficient testing 
platforms. 

 

Main Content 

Background 

Cardiotoxicity is a significant problem that can lead to the withdrawal of drugs from the market. There is 
a need for better testing methods to detect heart damage early in drug development. Emerging 
technologies like in silico modeling, zebrafish assays, and stem cell-derived heart cells offer new ways to 
study cardiotoxicity. 

Methods 

 In Silico Models: Computer simulations predict how new drugs may cause heart problems, 
offering an alternative to animal testing. 

 Zebrafish Assays: Zebrafish embryos are used to study heart development and the effects of 
toxic substances. 
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 Stem Cell-Derived Heart Cells: Human stem cells are reprogrammed to become heart cells, 
providing a more accurate model for testing. 

 Heart Slice Models: Thin slices of heart tissue are used to study how drugs affect the heart in a 
controlled environment. 

Results 

 In Silico Models: Effective in predicting the cardiotoxicity of new compounds, helping to avoid 
harmful side effects before clinical trials. 

 Zebrafish Assays: Useful for studying the heart toxicity of fine particle matter (PM2.5) and 
showing protective effects of substances like resveratrol. 

 Stem Cell Models: Human stem cell-derived heart cells respond to toxic substances in ways that 
mimic human heart cells, improving the reliability of tests. 

 Heart Slice Models: More accurately reflect the complex interactions in the heart, detecting toxic 
effects that other models might miss. 

 

Conclusion 

The study highlights the importance of using advanced technologies to improve cardiotoxicity testing. 
These new methods can lead to better drug development and safer environmental practices by providing 
more accurate and reliable data on how substances affect the heart. This approach not only saves time and 
money but also reduces the reliance on animal testing, ultimately protecting human health. 
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