REVIEW ARTICLE
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Stem-cell therapy is a revolutionary frontier in modern medicine, offering enormous capacity to transform the treatment landscape of numerous
debilitating illnesses and injuries. This review examines the revolutionary frontier of treatments utilizing stem cells, highlighting the distinctive abilities
of stem cells to undergo regeneration and specialized cell differentiation into a wide variety of phenotypes. This paper aims to guide researchers,
physicians, and stakeholders through the intricate terrain of stem-cell therapy, examining the processes, applications, and challenges inherent in
utilizing stem cells across diverse medical disciplines. The genesis of stem cells is followed by laboratory steps of controlled stem cell culturing and
derivation. Among many types of stem tissue applications, the use of graphene scaffolds and the potential of extracellular vesicle-based therapies
require attention due to their versatility. The review is summarized by challenges that stem cell therapy must overcome to be accepted worldwide. A
wide variety of possibilities makes this cutting-edge therapy a turning point in modern medicine, providing hope for untreatable diseases.
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INTRODUCTION

Conservative dentistry focuses on preserving natural teeth
and promoting oral health. Recent advancements in stem cell
research have opened up new avenues for tooth preservation
and regeneration.l'! Endodontics is a branch of dentistry
that deals with the diagnosis, treatment, and prevention of
diseases affecting the dental pulp and periradicular tissues.™
Recent advancements in stem cell research have opened up
new avenues for the treatment of endodontic diseases.’! In
this article, we will explore the importance of stem cells in
endodontics and their potential applications.™

WHAT ARE STEM CELLS?

Stem cells are undifferentiated cells that have the ability to
differentiate into various cell types. They are found in various
tissues, including dental tissues. Stem cells play a crucial role
in tissue regeneration and repair.”

Types oF STem CeLLs IN DeNTISTRY

1. Dental pulp stem cells (DPSCs): Found in the dental
pulp, DPSCs have the ability to differentiate into various
cell types, including odontoblasts, osteoblasts, and

chondrocytes
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2. Stem cells from human exfoliated deciduous teeth
(SHED): Found in exfoliated deciduous teeth, SHED
have the ability to differentiate into various cell types,
including osteoblasts, chondrocytes, and adipocytes!®

3. Periodontal ligament stem cells (PDLSCs): Found in
the periodontal ligament, PDLSCs have the ability to
differentiate into various cell types, including osteoblasts,
cementoblasts, and fibroblasts.[”)

ExtracTiNG STEM CEeLLs From TEeTH: A
Step-BY-STEP GUIDE

Extracting stem cells from teeth is a complex process that
requires specialized equipment and expertise. However, with
the right guidance, it can be a valuable source of stem cells
for research and therapeutic applications.®
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EquiPpmeNT FOR STEm CeLL EXTRACTION

1.

2.

Dental Extraction Instruments: Used to extract teeth or
dental tissues for stem cell extraction

Stem cell isolation kits: Used to isolate stem cells from
dental tissues

Enzymatic digestion solutions: Used to break down dental
tissues and release stem cells

Mechanical disruption devices: Used to mechanically
disrupt dental tissues and release stem cells.

EauiPmenT FoR STEm CeLL PROCESSING

1.

b

Laminar flow hoods: Used to provide a sterile environment
for stem cell processing

Incubators: Used to culture and expand stem cells
Microscopes: Used to examine and evaluate stem cells
Centrifuges: Used to separate and concentrate stem
cells.

EauiPmenT FOR STEM CELL IMPLANTATION

L.

Dental implantation instruments: Used to implant stem
cells into dental tissues

Syringes and needles: Used to inject stem cells into dental
tissues

Implantation guides: Used to guide the implantation of
stem cells into dental tissues

Monitoring equipment: Used to monitor the patient’s vital
signs during the implantation procedure.

OtHer EquiPMENT

L.

Sterilization equipment: Used to sterilize equipment and
supplies

Personal protective equipment: Used to protect the patient
and practitioner from infection

Record-keeping equipment: Used to document the stem
cell procedure.

Step 1: Tooth collection and preparation

L.

Tooth collection: Collect extracted teeth from patients or
donors

Tooth preparation: Clean and sterilize the teeth to prevent
contamination

Tooth dissection: Dissect the teeth into smaller pieces to
facilitate stem cell extraction.

Step 2: Stem cell isolation

1.

2.

Enzymatic digestion: Use enzymes to break down the
tooth tissue and release stem cells

Mechanical disruption: Use mechanical methods to
disrupt the tooth tissue and release stem cells™

Stem cell isolation: Isolate the stem cells from the tooth
tissue using specialized techniques.

Step 3: Stem cell culture and expansion

1.

Cell culture: Culture the isolated stem cells in a controlled
environment to promote growth and expansion

2.

Cell expansion: Expand the stem cells to obtain a sufficient
number for research or therapeutic applications.

Step 4: Stem cell characterization

1.

2.

Cell characterization: Characterize the extracted stem
cells to confirm their identity and purity

Cell markers: Use cell markers to identify the stem cells
and confirm their differentiation potential.

EauipmenT AND REAGENTS NEEDED

1.

Specialized equipment: Specialized equipment, such
as a laminar flow hood, incubator, and microscope, are
required for stem cell extraction and culture

Enzymes and reagents: Enzymes and reagents, such as
collagenase and trypsin, are required for stem cell isolation
and culture.

CHALLENGES AND CONSIDERATIONS

1.

2.

Contamination risk: There is a risk of contamination
during the stem cell extraction process

Cell viability: The viability of the extracted stem cells is
critical for successful culture and expansion
Regulatory compliance: Regulatory compliance is
necessary to ensure the safe and ethical use of stem cells.!'”

AppLICATIONS OF STEM CELLS IN DENTISTRY

1.

Tooth regeneration: Stem cells can be used to regenerate
damaged or missing teeth

Pulp regeneration: Stem cells can be used to regenerate
damaged or infected dental pulp

Periodontal tissue regeneration: Stem cells can be used
to regenerate damaged or diseased periodontal tissues
Dental implantology: Stem cells can be used to improve
the osseointegration of dental implants.

Benerits oF STem CeLLs IN DENTISTRY

L.

Minimally invasive: Stem cell-based treatments are
minimally invasive, reducing the need for surgical
interventions

Tissue regeneration: Stem cells can regenerate damaged
or missing tissues, promoting oral health and function!'"
Personalized medicine: Stem cells can be used to create
personalized treatments tailored to individual patients’
needs.

CHALLENGES AND FuTure DIRECTIONS

1.

Standardization: Standardization of stem cell-based
treatments is necessary to ensure their safety and
efficacy!"”

Regulatory framework: A regulatory framework is
necessary to govern the use of stem cells in dentistry
Further research: Further research is necessary to fully
understand the potential of stem cells in conservative
dentistry.['*!
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CoNCLUSION

Stem cells have the potential to revolutionize medicine by
providing new treatments for various diseases and injuries.
While challenges and future directions remain, the importance
of stem cells is undeniable. As research continues to advance,
we can expect to see the development of new and innovative
treatments that harness the power of stem cells to improve
human health.['¥
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