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Challenge 

In vitro produced organoids are 3D-cellular aggregates, which are obtained from human 
pluripotent stem cells (PSC) and are often referred to as “mini organs”. According to their 
exceptional ability to resemble organ development, organoids have been used in various 
pharmacological studies. Unfortunately, all recent approaches to mimic the human 
embryonic heart failed and genuine cardiac organoids still do not exist. Thus, there is a strong 

need for cardiac 
organoids as an 
efficient tool in 
pharmacological 
research as well as in 
organ-specific lab-on-
a-chip approaches.  

Technology 

The herewith 
presented technology 
comprises the 
production of genuine 
cardiac organoids 
from human PSC to 

overcome the aforementioned limitations. The novel approach leads to the highly 
reproducible, screening platform-compatible generation of cardiac organoids in tissue 
culture, which contain all heart layers in an organized 3D pattern. Of particular importance, in 
depth analysis revealed that all cell types expected for the generation of the human heart are 
present in the novel cardiac organoids, including the formation of foregut endoderm and 
endothelial networks. As a consequence, cardiac organoids can be perfectly used as an in 
vitro model for drug screening on both differentiated organoids and during their 
development, e.g. in teratogenicity assays and safety pharmacology. Furthermore, the novel 
cardiac organoids have a significant value for organ-specific lab-on-a-chip approaches, e.g. in 
combination with genetic disease modeling e.g. by using patient-specific hiPSC lines and 
directed gene targeting. 

Commercial Opportunity 

In-licensing or collaboration for further development is possible. 

Developmental Status 

Well-established protocol for in vitro production of cardiac organoids. First teratogenicity test 

assays performed. 

Patent Situation 

Patent has been granted in Europe (EP 3765599B1, national validation in DE, CH, FR and 

GB) with priority of 2018. 

Patent applications in US, CA and CN (based on PCT/EP2019/054225) with priority of 2018 

are pending. Further EP patent application with priority of 2022 is pending. 

 
Fig. 1: 3D-Cardiac organoid  

Fig. 2:  Teratogenicity assay with Thalidomide as a test compound demonstrates 

the known effect of Thalidomide to cause cardiac malformations during embryo 

development is also seen in the development of the cardiac organoids. 
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