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Stem-cell therapy uses stem cells to treat or prevent a disease or condition. As
of 2024, the only FDA-approved therapy using stem cells is hematopoietic stem
cell transplantation. This usually takes the form of a bone marrow or peripheral
blood stem cell transplantation, but the cells can also be derived from umbilical
cord blood. Research is underway to develop various sources for stem cells as
well as to apply stem-cell treatments for neurodegenerative diseases and
conditions such as diabetes and heart disease.

Stem-cell therapy has become controversial following developments such as
the ability of scientists to isolate and culture embryonic stem cells, to create
stem cells using somatic cell nuclear transfer, and their use of techniques to
create induced pluripotent stem cells. This controversy...
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Cancer stem cells (CSCs) are cancer cells (found within tumors or
hematological cancers) that possess characteristics associated with normal
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Cancer stem cells (CSCs) are cancer cells (found within tumors or
hematological cancers) that possess characteristics associated with normal
stem cells, specifically the ability to give rise to all cell types found in a
particular cancer sample. CSCs are therefore tumorigenic (tumor-forming),
perhaps in contrast to other non-tumorigenic cancer cells. CSCs may generate
tumors through the stem cell processes of self-renewal and differentiation into
multiple cell types. Such cells are hypothesized to persist in tumors as a
distinct population and cause relapse and metastasis by giving rise to new
tumors. Therefore, development of specific therapies targeted at CSCs holds
hope for improvement of survival and quality of life of cancer patients,
especially for patients with metastatic disease.

Existing...
Hematopoietic stem cell transplantation

Mahla RS (2016). &quot;Stem Cells Applications in Regenerative Medicine and
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Hematopoietic stem-cell transplantation (HSCT) is the transplantation of
multipotent hematopoietic stem cells, usually derived from bone marrow,
peripheral blood, or umbilical cord blood, in order to replicate inside a patient
and produce additional normal blood cells. HSCT may be autologous (the
patient's own stem cells are used), syngeneic (stem cells from an identical
twin), or allogeneic (stem cells from a donor).
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It is most often performed for patients with certain cancers of the blood or
bone marrow, such as multiple myeloma, leukemia, some types of lymphoma
and immune deficiencies. In these cases, the recipient's immune system is
usually suppressed with radiation or chemotherapy before the transplantation.
Infection and graft-versus-host disease are major complications of allogeneic...

Regenerative medicine

the field of regenerative medicine may involve the use of stem cells. Examples
include the injection of stem cells or progenitor cells obtained through

Regenerative medicine deals with the "process of replacing, engineering or
regenerating human or animal cells, tissues or organs to restore or establish
normal function". This field holds the promise of engineering damaged tissues
and organs by stimulating the body's own repair mechanisms to functionally
heal previously irreparable tissues or organs.

Regenerative medicine also includes the possibility of growing tissues and
organs in the laboratory and implanting them when the body cannot heal itself.
When the cell source for a regenerated organ is derived from the patient's own
tissue or cells, the challenge of organ transplant rejection via immunological
mismatch is circumvented. This approach could alleviate the problem of the
shortage of organs available for donation.

Some of the biomedical...
Craniofacial regeneration

(February 2015). &quot;Stem cell technology for bone regeneration: current
status and potential applications&quot;. Stem Cells and Cloning: Advances and
Applications

Craniofacial regeneration refers to the biological process by which the skull and
face regrow to heal an injury. This page covers birth defects and injuries
related to the craniofacial region, the mechanisms behind the regeneration,
the medical application of these processes, and the scientific research
conducted on this specific regeneration. This regeneration is not to be
confused with tooth regeneration. Craniofacial regrowth is broadly related to
the mechanisms of general bone healing.

Inner ear regeneration
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Inner ear regeneration is the biological process by which the hair cells and
supporting cells (i.e. Hensen's cells and Deiters cells) of the ear proliferate (cell
proliferation) and regrow after hair cell injury. This process depends on
communication between supporting cells and the brain. Because of the
volatility of the inner ear's hair cells, regeneration is crucial to the functioning
of the inner ear. It is also a limited process, which contributes to the
irreversibility of hearing loss in humans and other mammals.

Angiopellosis

Review: Is Cardiac Cell Therapy Dead? Embarrassing Trial Outcomes and New
Directions for the Future&quot;. Stem Cells Translational Medicine. 7 (4):
354-359.
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In cellular biology, angiopellosis (cell extravasation) is the movement of cells
out of the circulatory system, into the surrounding tissue. This process is
specific to non-leukocytic cells; white blood cells (leukocytes) employ
diapedesis for movement out of circulation. Angiopellosis was discovered by
studying the way that stem cells reach damaged tissue when injected or
infused into the circulatory system. It has been found that circulating tumor
cells (CTCs) possess this ability to exit blood vessels through angiopellosis
during the process of metastasis.

Angiopellosis involves cell-cell recognition by the blood vessel wall (endothelial
cells), and the active remodeling of the blood vessel to allow the cell to exit.

Pancreatic islets

types of cells. In rat islets, endocrine cell types are distributed as follows: Alpha
cells producing glucagon (20% of total islet cells) Beta cells producing

The pancreatic islets or islets of Langerhans are the regions of the pancreas
that contain its endocrine (hormone-producing) cells, discovered in 1869 by
German pathological anatomist Paul Langerhans. The pancreatic islets
constitute 1-2% of the pancreas volume and receive 10-15% of its blood flow.
The pancreatic islets are arranged in density routes throughout the human
pancreas, and are important in the metabolism of glucose.

Mesoangioblast

and cardiac muscle cells along with endothelial cells. Research has suggested
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A mesoangioblast is a type of progenitor cell that is associated with
vasculature walls. Mesoangioblasts exhibit many similarities to pericytes, which
are found in the small vessels. Mesoangioblasts are multipotent stem cells with
the potential to progress down the endothelial or mesodermal lineages.
Mesoangioblasts express the critical marker of angiopoietic progenitors, KDR
(FLK1). Because of these properties, mesoangioblasts are a precursor of
skeletal, smooth, and cardiac muscle cells along with endothelial cells.
Research has suggested their application for stem cell therapies for muscular
dystrophy and cardiovascular disease.

3D cell culture

Unlike 2D environments (e.g. a Petri dish), a 3D cell culture allows cells in vitro
to grow in all directions, similar to how they would in vivo. These three-
dimensional

A 3D cell culture is an artificially created environment in which biological cells
are permitted to grow or interact with their surroundings in all three
dimensions. Unlike 2D environments (e.g. a Petri dish), a 3D cell culture allows
cells in vitro to grow in all directions, similar to how they would in vivo. These
three-dimensional cultures are usually grown in bioreactors, small capsules in
which the cells can grow into spheroids, or 3D cell colonies. Approximately 300
spheroids are usually cultured per bioreactor.
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