ROLE OF STEM CELLS IN
DENTAL MEDICINE.

STEM CELLS.

otem cells are unique, undifferentiated cells capable of
dividing and developing into specialized cell types in the
body. I hey serve as the Foundation For growth, development,
and tissue repair. otem cells are classified based on their
source and potential todifFFerentiate:

Functions of otem Cells

lTissue Repair and Regeneration: Replace damaged or lost
cells,aiding in healingand recovery.

Development: Responsible For Forming all tissues and organs
during early development.

Research and I'herapy: oerve as tools For studying diseases,
drugtesting,and developing regenerative treatments.

In dental medicine, stem cells play a pivotal role in
regenerating tissues such as dentin, pulp, and periodontal
ligaments, making them vital For advancing regenerative
therapies.
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STEM CELLS PLAY A SIGNIFICANT ROLE IN DENTAL MEDICINE DUE TO THEIR POTENTIAL TO
REGENERATE DAMAGED TISSUES AND ENHANCE ORAL HEALTH. HERE’S AN OVERVIEW OF
THEIR ROLES:

1. DENTAL TISSUE REGENERATION

PULP REGENERATION: STEM CELLS, PARTICULARLY DENTAL PULP STEM CELLS (DPSCS),
ARE USED TO REGENERATE DAMAGED OR NECROTIC PULP TISSUE, OFFERING AN
ALTERNATIVE TO ROOT CANAL THERAPY.

DENTIN REPAIR: DPSCS AND STEM CELLS FROM APICAL PAPILLA (SCAP) CAN
DIFFERENTIATE INTO ODONTOBLAST-LIKE CELLS, CONTRIBUTING TO DENTIN FORMATION
AND REPAIR.

PERIODONTAL REGENERATION: STEM CELLS FROM THE PERIODONTAL LIGAMENT (PDLSCS)
CAN REGENERATE PERIODONTAL TISSUES, INCLUDING ALVEOLAR BONE, CEMENTUM, AND
LIGAMENT, WHICH ARE DAMAGED IN PERIODONTAL DISEASES.

2. TOOTH DEVELOPMENT AND REPLACEMENT

BIOENGINEERED TEETH (TOOTH GERMS): STEM CELLS CAN BE USED TO CREATE
BIOENGINEERED TOOTH STRUCTURES, PROVIDING A SOLUTION FOR TOOTH LOSS. THIS
INVOLVES GROWING A TOOTH GERM IN VITRO AND IMPLANTING IT INTO THE JAWBONE.
ENAMEL REGENERATION: ALTHOUGH CHALLENGING DUE TO THE LACK OF NATURAL
ENAMEL-PRODUCING CELLS (AMELOBLASTS) IN ADULTS, STEM CELLS ARE BEING EXPLORED
TO CREATE ENAMEL-LIKE MATERIALS.

3. TREATMENT OF ORAL DISEASES

CRANIOFACIAL DEFECTS: STEM CELLS AID IN REPAIRING CONGENITAL OR ACQUIRED
DEFECTS, SUCH AS CLEFT PALATE OR JAWBONE DEFECTS.

TMJ DISORDERS: MESENCHYMAL STEM CELLS (MSCS) CAN REGENERATE CARTILAGE IN
TEMPOROMANDIBULAR JOINT (TMJ) DISORDERS.

ORAL CANCER THERAPY: STEM CELLS ARE STUDIED FOR DELIVERING TARGETED THERAPIES
OR ENHANCING THE EFFICACY OF TREATMENTS LIKE RADIOTHERAPY AND CHEMOTHERAPY.
4. IMPLANTOLOGY AND BONE REGENERATION

STEM CELLS ARE USED TO REGENERATE ALVEOLAR BONE, IMPROVING THE SUCCESS OF

DENTAL IMPLANTS. BONE MARROW STEM CELLS (BMSCS) AND ADIPOSE-DERIVED STEM
CELLS (ASCS) ARE COMMONLY APPLIED FOR THESE PURPOSES.
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Teeth contain stem cells. In fact, according to
SingularityHUB, some researchers are using
dental stem cells to regrow human teeth. If
successful, this technology would mean we can
biologically replace lost adult teeth for the first
timein history.




5. SALIVARY GLAND REPAIR

STEM CELLS CAN REGENERATE SALIVARY GLAND TISSUE DAMAGED BY RADIATION THERAPY,
ALLEVIATING ISSUES LIKE XEROSTOMIA (DRY MOUTH).

6. REGENERATIVE ENDODONTICS

STEM CELLS CAN RESTORE THE VITALITY OF TEETH BY REGENERATING THE PULP-DENTIN
COMPLEX IN IMMATURE TEETH WITH NECROTIC PULPS.

7. ORTHODONTICS

STEM CELLS ARE BEING EXPLORED TO ENHANCE ORTHODONTIC TOOTH MOVEMENT AND
REPAIR ROOT RESORPTION CAUSED BY ORTHODONTIC TREATMENTS.

COMMON SOURCES OF DENTAL STEM CELLS:

DENTAL PULP STEM CELLS (DPSCS): FOUND IN THE PULP TISSUE OF PERMANENT TEETH.

STEM CELLS FROM HUMAN EXFOLIATED DECIDUOUS TEETH (SHED): DERIVED FROM BABY
TEETH.

PERIODONTAL LIGAMENT STEM CELLS (PDLSCS): LOCATED IN THE PERIODONTAL LIGAMENT.

STEM CELLS FROM APICAL PAPILLA (SCAP): FOUND AT THE ROOT TIPS OF DEVELOPING
TEETH.

DENTAL FOLLICLE PROGENITOR CELLS (DFPCS): PRESENT IN THE DENTAL FOLLICLE OF
DEVELOPING TEETH.

FUTURE DIRECTIONS:

PERSONALIZED REGENERATIVE THERAPIES USING PATIENT-SPECIFIC STEM CELLS.
COMBINING STEM CELL THERAPY WITH 3D BIOPRINTING TO CREATE CUSTOMIZED DENTAL
TISSUES AND STRUCTURES.

STEM CELL-BASED THERAPIES HOLD IMMENSE PROMISE FOR TRANSFORMING DENTAL
MEDICINE, SHIFTING THE FOCUS FROM TRADITIONAL TREATMENTS TO BIOLOGICALLY-DRIVEN
REGENERATIVE SOLUTIONS.
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Adult Stern cells are unique human cells that can form into various cell types, from

ﬁ_ . . ¥ muscle cells to nerves. Now and again, they have the ability to repair damaged tissues,
Sy \ — Stern cells can generate cells to replace those that are lost through normal repair,
| — disease, or injury.

! Adult stern cells are categorized into two types.

Hematopaoietic Stem Cells (Blood Stermn Calls)
Mesanchymal Stern Cells (Tissue Stern calls).

Traditional ly bone marrowy is a very rich source for hematopoistic stem cells whereas
it's not that great source for mesenchymal stem cells. MSCs availability drastically
recluces in the bone marrow when the age of an individual increase. Researchers state
mesenchymal sterm cells decline with age.As illustrated in the below graph, per
marrow wie can found ONE mesenchymal sterr cell in every 10,000 cells when the
child is under 1 years. When the child's age becomes 18 plus years, the availability of
mesenchymal stem cells goes down 10 times and we can only found 1 mesenchyrmal
stern cell in every1,00,000 cells and so on.




