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Abstract ; Toxicity assessment of chemicals predominantly adopted either 2D cell culture or animal models where-
as both models have intrinsic flaws. 2D cell culture systems are usually derived from a specific set of cell lines, dif-
fering from the tissue function encountered in vivo containing multiple cell types. Animal models are limited by the

cost and time, associated ethical concerns and xenogeneity. 3D organoids achieve a greater level of structural and
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functional complexity more closely analogous to in vivo physiology, showing cell-cell and cell-extracellular matrix

interactions, and thus enabling a more accurate reflection of the toxic effects and mechanisms. With promising per-

spectives, the progresses in organoid toxicology would significantly promote the fundamental toxicology research,

and support the chemicals risk assessment and regulation as well. However, organoid-based toxicological research

of chemicals is still in its infancy. In this review, we discussed recent developments and trends in organoid model

concerning the physiological features, development systems and methods, and tissue-specific types, focusing on its
g phy g Y Y p p g

feasibility in toxicological researches of chemicals, and the challenges and strategies are also proposed.

Keywords: organoid; toxicology alternatives; in vitro model; high-throughput test
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Table 1

Advantages and disadvantages of various in vitro cell models

B AN A

Monolayer cell model

0 SR AS A
Cell sphere model

ES syl

Organoid model

L. AR RS A A SEmE 2544

1. SRIFHA A MR S5 A I e

1. FRAEfR
Simple operation

2. AL

Maintain basic cellular structure
2. Yl - R AL A B H

Cell-to-extracellular matrix

Similar with in vivo structure and function
2. B Z R0 2H B
Consist of multiple types of cells

s Gt resuls quick] interactions 3. AN A O 5 T4
et results quic A ELEREACE EE
Advantage e 3. QUM RER A FLRE _ i o
3. HEAEMER . Closer intercellular biological communication
) Complete and stable cell function )
Easy to replicate 4 GRS 2 5 and signal networks
.3 SLEG 25 SN
) i 4. HATRSE R AV FISAL R
Reduced difference with . ) o
o Stable phenotypic and genetic characteristics
in vivo results
1. Bl 4 - A T AH AR .
- 1. iR R
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, _ 1L G FRIF LG %A% Cultural difficulties
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3. 4 n e —

Single cell type

4. SR TEEREAE R

Differ from in vivo results

3. RHEMSH FHEY

Inability to self-organize in vitro

Phenotypic immaturity
4. BRI A AL IR X

Difficulty in vascularization
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VAR
Airway organoid

JTHES B

Liver organoid

3DEWIATED
3D bioprinting

AU R

Air-liquid interface

JHRARIEES B

Pancreas organoid

Intestinal organoid

DR GRE
Cardiac organoid

oAz e

Microfluidics

B
Kidney organoid

THERE A= W )
Rotary cell culture
system

B AR
| Hydrophilic scaffolds ’ g
Skin organoid

PN B

Brain organoid

1 EEERNMEGTEMARER
TE : ASCs F/m U4, ESCs Z/m IR T40ML, iPSCs R 2 RE T4,
Fig. 1 Methods for organoid development and tissue-specific types

Note: ASCs stand for adlut stem cells; ESCs stand for embryonic stem cells; iPSCs stand for induced pluripotent stem cells.
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