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Biobanking plays an important role between clinical

practice and translational research. In addition to the

traditional biomolecular-based biobank, there is a

growing interest in establishing living biobanks,

including organoid biobanks. An organoid is a three-

dimensional cell complex derived by self-

organization of small tissue blocks or stem cells.

Publications on brain organoids have increased

recently, and several types of brain organoids have

been reported to model neural development and

disorders. Living biobanks collecting categories of

brain organoids possessing different genetic

backgrounds and with spatial and temporal

characteristics will eventually contribute to the

understanding of neural conditions and ultimately

facilitating innovative treatment development.

Abstract

Living biobank is emerging as a new generation

of biobank

Figure 1: Biobanking provides various research resources 

for translational research. 

A living biobank can collect and store viable cells

and tissues, and even whole organs, for years to

decades, emerging as an important new form of

biobanking compared to the traditional biomolecule-

based biobank recently.

stem cell-derived and self-organized three-dimensional

brain organoids have proved to be promising models in

neuroscience research. The publication of research

concerning brain organoids searched on Web of Science

have been increasing during the last five years.

Figure 2: Publications concerning brain organoids are increasing.

Applications of brain organoids as neural development 
and disorder models

Brain organoid is an important resource of living 
biobanks

With the emergence of living biobanks and the

advancements in stem cell research, the remarkable

Human brain organoids are currently important research

candidates in elucidating novel aspects of innate

molecular mechanism of neuron development processes

and diseases.

Figure 3: Brain organoids could be applied to model 

neurodevelopment and neurological diseases. 

Prospects and Challenges

Based on the current experiments, more exploration on

brain organoids is needed, through technical

advancements to improve the reproducibility and

scalability, as well as to decrease the diversity. Moreover,

given the nature characteristics, more ethical attentions

are needed considering the extent of maturation and

complexity of brain organoids.


