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Application prospect of organoids and 3D-cell models in evaluation
of cardiotoxicity of traditional Chinese medicine
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Abstract: Cardiotoxicity is one of the main causes of failure in new drug development or drug withdrawal
from the market. However, current methods for evaluation of drug cardiotoxicity suffer the shortcomings such as
low clinical relevance, low reproducibility and lack of high throughput screening capacity. Therefore, there is an
urgent need for establishing more accurate and reliable methods for cardiotoxicity evaluation of drugs. As a new
generation of drug cardiotoxicity evaluation, cardiac organs in culture retain the biological characteristics and
functions of heart cells in the body, and can realistically and accurately respond to the effects of drugs. This article
reviews recent progress of in vitro culture of cardiac organs and 3D-cell models, with focuses on application and
development potential of cardiac organs for evaluation of cardiotoxicity of traditional Chinese medicine. The
advantage and future prospective of such cell- and organ-based models for unique challenges in evaluation of
cardiotoxicity of traditional Chinese medicine have been discussed.
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Table 1 Advantages and disadvantages of various cell models
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Characteristics Monolayer cell model

Stereo cell model

Organoid model

Advantages 1. Simple training
2. Model establishment time is short
3. Get results quickly

4. The model is easy to replicate

Disadvantages 1. Sensitive
2. High requirements for growth environ-
ment longer
3. Easy to be affected by many factors
4. Lack of cell and extracellular matrix
interactions high
5. Cell function cannot be fully expressed

1. Maintain the material structure
basis of the cellular
microenvironment in the body

2. Some resistance to the growing
environment

3. Cell-to-extracellular matrix
interaction

4. The function of the cell can

be expressed

3. The result is slow
4, The model success rate is not

1. Achieve similar natural organizational
structure and function

2. Effectively reconstruct human tissue and

have close physiology and pathophysiological
status in vitro

3. Have some resistance to the growing
environment

4. Has cell and extracellular matrix interactions
5. The function of the cell can be fully expressed

1. Cultivation is more complicated 1. Cultivate difficulties
2. Model establishment time is

2. Long incubation period

3. Model establishment success criteria are not
established

4. The cultured model has an immature
phenotype
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Table 2 Advantages and disadvantages of techniques for cardiotoxicity evaluation

Manual patch
clamp

Automatic patch

Characteristics
clamp

High-throughput cell
imaging

Other molecular biology
technique

1. Reduce technical
requirements for personnel
2. Easier operation

3. High throughput

4. High efficiency

5. Stability

Advantages 1. Highly recognized in
the world
2. High sensitivity

3. Variety of test samples

Disadvantages 1. Require professional

technicians to operate

1. Low sensitivity
2. The instrument is

2. Low success rate expensive
3. Long time 3. The detection object can
4. Low efficiency only be a cell

5. Only detect electrical
signal changes

4. Only detect changes in
electrical signals

1. Large-scale research

2. Provide a variety of image analysis
3. Use a dedicated analysis approach
to track multiple cellular processes
4. Observe the overall characteristics
of the cell population

5. High throughput

6. Multiple indicators simultaneous
detection

7. Saving samples

8. Detectable cells, tissue

1. High requirements on the state and
quality of the test object

1. Multi-technology combination,
evaluation indicators increased

2. Mutual evidence to ensure
accurate data

1. Implementation is cumbersome
2. Long time

3. Waste of samples
4. Loss reagent
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