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Abstract
In two-dimensional culture methods or using animal models, countless investigations pertaining to cellular differentiation, tissue response, and 
disease modelling have been carried out. The main drawback of this is its applicability for translational or clinical correlations, which has been 
crucial in understanding the normal and pathological states in cells. Major advancements in organoid culture technology over the past ten years 
have improved our understanding of simulating organ restoration. Cellular aggregations produced from primary tissues or stem cells that have the 
ability to self-organize into organotypic structures are often referred to as organoids. Organoids are a better representation of tissue physiology 
and the cellular milieu of tissues than 2D cell culture platforms.
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Introduction 

There are established human organoids for the brain, thyroid, 
gastrointestinal, lung, heart, liver, pancreas, and kidney. Pluripotent stem 
cells, healthy tissues, and samples from different disorders offer a distinctive 
viewpoint from which to customise therapy approaches. We have addressed 
the existing methods for growing several kinds of organoids with ectodermal, 
endodermal, and mesodermal origins in this review study. Their uses in 
modelling human health and disorders like cancer, genetic, neurodegenerative, 
and infectious diseases, as well as in regenerative medicine and evolutionary 
studies, have also been covered [1]. Despite the fact that two-dimensional cell 
culture is one of the primary methods used by researchers to shed light on a 
range of cellular interactions, the uniform distribution of cells in the petri dish 
and the absence of decreases in terms of its physiological importance due 
to nutritional gradients. As a result, these circumstances might not exactly 
reproduce the structure of cells and tissues. Cell survival, differentiation, 
and proliferation will be dramatically impacted by the extracellular matrix's 
increased three-dimensionality.

Discussion 

Cells can interact in all three dimensions in a growing environment that 
has been intentionally produced for three-dimensional cell culture. In domains 
like drug discovery, 3D cell culture methods are especially crucial because 
2D culture models might not precisely reflect a tissue's reaction to a specific 
molecule. There is mounting evidence that many promising medications that 
successfully navigated the 2D monolayer screening process may have failed 
because the cellular milieu can change how the pharmaceuticals react in 
the body. Furthermore, various cell types make up tissues. unlike many 2D 
culture methods, which often comprise numerous cell types with frequently laid 

down by the cells themselves or delivered externally, the extracellular matrix 
is of various origin organised geographically and temporally along with the 
extracellular matrix. Since 3D cell culture models better reflect tissue biology, 
they could be used as physiological models to investigate human diseases. 
Organoid culture is one of these 3D cell culture methods [2].

Organoids are cellular aggregates that can self-organize into organotypic 
structures and are produced from primary tissues or stem cells. Organoids 
typically contain multiple types of the organ's cells, demonstrating 
physiological processes unique to that organ and cell architecture that is 
similar to the organ itself. Organoids are frequently produced in intricate 
natural and artificial environments. Scaffolds are quite diverse and may have 
normal tissue architecture. Because there is no embryonal axis for the cells 
to receive positional cues or signals, each organoid produced is distinct and 
displays random relative tissue location. Although obtaining single-cell type 
cultures from organoid cultures is challenging due to their variability, organoids 
have the potential to be a significant tool for drug development and disease 
modelling at the organ level in fundamental and translational [3]. Cell-based 
assays are crucial for future drug development programmes to evaluate the 
potential efficacy of new drugs. It has been shown that 3D cell culture more 
closely mimics tissue response than 2D culture.

One of the most promising applications of cellular reprogramming and 
customised medicine techniques are biobanking is the use of organoids in 
disease modelling. Organoid biobanks are collections of genetically and 
histologically described organoid models of disease conditions with matched 
controls collected from a large number of people. These biobanks have proved 
particularly useful for simulating cancer [4]. While this can be used to a wide 
range of diseases and ailments, just one non-cancer organoid biobank the 
repository of intestinal organoids produced from cystic fibrosis patients has 
been reported to date. As a result, organoid cultures offer a stable platform 
through which many diseases can be studied. They also offer a better 
physiological disease model for drug testing than 2D cell culture systems and 
may be able to close the gap between cellular models and clinical trials in 
terms of drug response. 

Pluripotent stem cells, which can include embryonic, induced, and adult 
stem cells, can be used to create organoids. The creation of methods to culture 
diverse differentiated cell types from stem cell progenitors has been made 
possible by the knowledge gained from the numerous studies conducted in the 
field of developmental biology outlines some of the important organoid models 
produced from PSCs as well as the main growth factors that contributed to 
their production. A brief description of the several organoids produced, along 
with the main growth agents used in their development from pluripotent stem 
cells. After receiving inductive signalling from the mesoderm, the ectoderm in 
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vertebrates develops into the central nervous system. Pioneered the use of to 
generate embryonic stem cells in conjunction with bone morphogen protein. 
Cells to choose to become cerebellar. To encourage the self-aggregation of 
cells into spheroids, Eriacho and colleagues developed a method that involves 
placing the aggregates in a minimum or serum-free environment for a week 
before plating them once more in adhesion plates [5]. 

Then develops into an ongoing epithelium that resembles a neuroectoderm 
eventually, layered cortical tissues are formed by this structure. These stratified 
tissues often include deep-layered and superficial-layered cortical neurons, as 
well as cortical progenitors. The cells will develop a hypothalamic destiny on 
their own when cultured in conditions devoid of growth stimuli. According to 
other research, the patterning of endogenous growth factors can be mimicked 
to create various brain areas. Hedgehog signalling has been demonstrated 
to promote the ventralization of telencephalic progenitors and organoids that 
have differentiated from that later form of the forebrain. Brains or cerebral 
organoids comprising images of different brain areas. Growth factors are not 
utilised to stimulate the differentiation of certain tissue lineages because the 
approach starts with embryoid bodies [6]. 

A method to create cortical organoids with a vascular-like network by 
engineering to ectopically express was developed using cells embedded in 
Matrigel to promote the establishment of neuroepithelial buds, which in turn 
spontaneously give rise to diverse regions of the brain. These vascularized 
organoids, which researchers named cortical spheroids, produced 3D models 
in the absence of Matrigel and acquired certain blood-brain barrier properties. 
They also promoted the development of perfused blood vessels. From embryoid 
bodies maintained in non-adherent wells with high-dose inhibitor, they created 
brain organoids. The division of the human brain separate forebrain, midbrain, 
and hindbrain regions. The largest of the three parts, the forebrain, is made 
up of the cerebrum, thalamus, hypothalamus, subthalamus, and epithalamus. 
The midbrain is made up of the cerebral aqueduct, cerebral peduncle, tectum, 
and tegmentum, while the hindbrain is made up of the cerebellum, medulla 
oblongata, and pons [7]. Coworkers also created region-specific organoids that 
resembled the dorsal and ventral forebrain, known as cortical and subpallial 
spheroids, respectively. The techniques previously described, which entailed 
the application of pathway inhibitors to induce neural differentiation in followed 
by the addition of inhibitors to aggregate the cells, served as the foundation for 
the technique established by and his team to produce forebrain organoids. In 
a nutshell, colonies were removed from plates using the enzyme dispase and 
cultured as cultures of suspension.

Cortical cells in cerebral organoids, according to Camp's research, 
displayed gene expression profiles that were strikingly similar to those of 
the corresponding foetal tissue. This suggests that organoids can accurately 
recreate the gene expression patterns of the corresponding foetal tissue [8]. 
Additionally, techniques for cultivating myelinated and unmyelinated neurons, 
astrocytes, and oligodendrocytes of the cortex have been created. The retina, 
which is the eye's light-receptive tissue, is a tissue that develops from the 
neuroectoderm. The diencephalon is where the optic vesicle develops. In order 
to produce neuroectodermal cells, Lim Homeobo cultured mouse in a media 
devoid of serum. This is one of the parameters crucial for retinal differentiation. 
To encourage the development of stiff neuroepithelial tissue, matrigel was 
employed [9].

The big organoids had morphological traits similar to those found in 
human optic cups. It was shown that some factors, like apical nuclear location 
and a greater proportion of rods and cones, could speed up the development 
of photoreceptors in the organoids [10]. Then developed a methodology for 
the production of 3D retinal organoids from, avoiding the need to look at the 
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optic vesicle-like structure, which had until that point significantly decreased 
the yield of optic organoids in culture. All of the major retinal cell types were 
present in these organoids, which were also light-responsive. Through the use 
of retinoic acid, triiodothyronine, and insulin-like growth, the study involves the 
differentiation of into retinal organoids.

Conclusion 

The hippocampus, which is part of the temporal lobe, plays a significant 
role in learning and memory. Colleagues have created a procedure for the 
production of neural progenitor cells with identification from the hippocampi. 
Hippocampal neurons were also produced by serum as the starting material, 
and it was discovered that cultivating cells with and agonist induced the 
formation of the choroid plexus. Embryonic bodies were treated with 
antagonists of the sonic hedgehog pathway and various factors that mimic the 
patterning of the forebrain. It was discovered that altering the temporal window 
of exposure to these elements caused the tissue to self-organize to develop 
structures like the medial pallium. 
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