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Amniotic membrane (AM) has garnered significant interest in endodontics for its regenerative properties.
This membrane, sourced from the placenta, offers a unique combination of anti-inflammatory, anti-fibrotic,
and wound healing properties. In endodontics, AM has shown promise in regenerating damaged periapical
tissues, promoting revascularization, and enhancing the success of root canal treatments. It serves as a

scaffold for tissue repair and modulates the inflammatory response, aiding in faster healing and reducing
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post-operative complications. This abstract highlights the potential of AM in revolutionizing endodontic
procedures by providing a natural, biocompatible, and effective means for tissue regeneration and repair.
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1 INTRODUCTION

Amniotic membrane (AM) is a remarkable biological
material that holds immense potential in various fields of
medicine, including dentistry. Derived from the placenta,
which surrounds and protects the developing fetus dur-
ing pregnancy, the amniotic membrane is a thin, semi-
transparent membrane composed of two distinct layers: the
epithelial layer and the basement membrane.

The epithelial layer faces the amniotic fluid, providing
a protective barrier against external pathogens and main-
taining a sterile environment for the developing fetus. This
layer consists of a single layer of epithelial cells, which are
specialized for fluid transport and play a crucial role in
regulating the exchange of nutrients and waste products
between the fetus and the amniotic fluid.

Beneath the epithelial layer lies the basement membrane,
which is thicker and composed of a complex matrix of
collagen, fibronectin, laminin, and other extracellular matrix
proteins. This membrane provides structural support to the
amniotic sac and serves as a scaffold for cell adhesion,
migration, and proliferation. It also contains a rich array
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of growth factors, cytokines, and other bioactive molecules
that play key roles in tissue repair, wound healing, and
immunomodulation (),

1.1 Understanding the Amniotic Membrane

The amniotic membrane is a biologically active tissue
composed of an avascular stroma sandwiched between an
epithelial layer and a basement membrane. This unique
structure imbues it with several key properties that underpin
its therapeutic potential:

1. Anti-Inflammatory Properties: The amniotic
membrane contains anti-inflammatory cytokines
and growth factors such as TGF-f and IL-10, which
modulate the inflammatory response and promote
tissue repair.

2. Anti-Adhesive Effects: Its surface is non-adhesive,
preventing unwanted adhesion between tissues and
facilitating easy removal post-application.

3. Promotion of Angiogenesis: Growth factors like
VEGF present in the membrane stimulate the forma-
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tion of new blood vessels, enhancing tissue perfusion
and promoting healing.

Antimicrobial Activity: Certain components of the
amniotic membrane possess antimicrobial properties,
aiding in infection control and reducing the risk of
postoperative complications.

1.2 Applications in Dentistry
¢ Periodontics

In periodontal therapy, the amniotic membrane serves as
an adjunct to conventional treatments like scaling and root
planning. Applied over surgical sites, it accelerates soft tissue
healing and reduces postoperative discomfort. Moreover,
its ability to modulate inflammation and promote tissue
regeneration makes it particularly beneficial in regenerative
procedures such as guided tissue regeneration (GTR) and
guided bone regeneration (GBR) ®=©).

o Oral Surgery

In oral surgery, the amniotic membrane finds applications
in various procedures, including socket preservation, ridge
augmentation, and management of oroantral communica-
tions. Its anti-inflammatory and wound healing properties
contribute to faster recovery and reduced postoperative pain.
Furthermore, its conformability allows for easy adaptation
to irregular wound surfaces, ensuring optimal coverage and
protection.

« Endodontics

In endodontic therapy, the amniotic membrane has shown
promise in regenerative endodontic procedures, where it is
used to create a scaffold for tissue ingrowth and promote
pulp regeneration. By providing a biocompatible matrix
rich in growth factors, it supports the proliferation and
differentiation of stem cells within the root canal space,
leading to the formation of new dentin-pulp complexes.

« Implantology

In implant dentistry, the amniotic membrane plays a crucial
role in enhancing the success of implant procedures. Applied
around dental implants, it promotes osseointegration and
soft tissue healing, reducing the risk of peri-implantitis and
implant failure. Additionally, its antimicrobial properties
help mitigate the risk of postoperative infections, ensuring
long-term implant stability.

« Oral Medicine

In oral medicine, the amniotic membrane is utilized for
the management of various mucosal disorders such as oral
lichen planus, recurrent aphthous stomatitis, and mucous
membrane pemphigoid. Applied topically or as a graft, it
soothes inflamed mucosa, promotes epithelialization, and
reduces the risk of scarring, providing symptomatic relief
and improving quality of life for patients.
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2 HISTORY

The history of amniotic membrane (AM) usage in dentistry
is a tale of discovery, innovation, and the relentless pursuit
of improved patient care. While the use of AM in medicine
dates back thousands of years, its application in dentistry is
a more recent development, emerging in the late 20th and
early 21st centuries.

« Early Use of Amniotic Membrane in Medicine

The history of amniotic membrane usage traces back to
ancient civilizations, where it was utilized for its therapeutic
properties in wound healing and tissue repair. Ancient
Egyptian and Chinese medical texts document the use of
amniotic membrane as a dressing for burns and wounds,
recognizing its ability to promote healing and reduce
inflammation 7%,

In the 20th century, the use of amniotic membrane gained
momentum with advancements in medical science and
technology. During World War II, amniotic membrane was
used extensively in battlefield medicine to treat burn injuries
and promote tissue regeneration in wounded soldiers. Its
effectiveness in promoting wound healing and reducing
scarring was well-documented, laying the groundwork for its
widespread adoption in modern medicine 19

+ Introduction of Amniotic Membrane in Dentistry

The introduction of amniotic membrane in dentistry can
be attributed to pioneering researchers and clinicians who
recognized its potential to enhance oral and maxillofacial
treatments. Among the earliest proponents of AM usage in
dentistry was Dr. Paul Petrungaro, an American periodon-
tist and researcher, who began exploring the applications of
AM in periodontal therapy in the late 1990s 111,

In the late 1990s and early 2000s, Dr. Petrungaro
conducted several studies investigating the use of AM
in periodontal regeneration and soft tissue augmentation.
His research demonstrated the ability of AM to stimulate
periodontal tissue regeneration, reduce inflammation, and
enhance wound healing in patients with periodontal dis-
ease 1319, These findings paved the way for the integration
of AM into routine periodontal treatments, revolutionizing
the field of periodontics.

Around the same time, other researchers and clini-
cians around the world were also exploring the potential
applications of AM in dentistry. In Japan, Dr. Takayoshi
Yamaza, a prominent researcher in the field of regenerative
dentistry, conducted pioneering studies on the use of AM in
dental pulp regeneration and periodontal tissue engineering.
His work laid the foundation for the development of
novel regenerative therapies using AM-derived scaffolds and
growth factors 1),
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3 VARIOUS FORMS USED OF AMNIOTIC
MEMBRANE

Amniotic membrane (AM) is utilized in various forms, each
offering unique advantages and applications. Here are the
various forms of amniotic membrane used in dentistry:

1. Fresh Amniotic Membrane:

o Fresh amniotic membrane is obtained from donated
placentas following cesarean section deliveries.

o It is processed and prepared for clinical use within
a short period to maintain its biological activity and
structural integrity.

o Fresh AM is typically used in its native state, without
any additional processing, making it rich in growth
factors, cytokines, and extracellular matrix proteins.

2. Dehydrated Amniotic Membrane:

o Dehydrated amniotic membrane is processed to
remove excess water and preserve its biological
properties.

« Dehydration reduces the risk of microbial contamina-
tion and extends the shelf life of the membrane.

o Dehydrated AM can be rehydrated before use by
soaking it in sterile saline or another appropriate

solution 1617,

3. Cryopreserved Amniotic Membrane:

« Cryopreserved amniotic membrane undergoes freez-
ing and storage at low temperatures to maintain its
biological activity.

o Cryopreservation allows for long-term storage of
AM while preserving its structural integrity and
regenerative properties.

« Cryopreserved AM can be thawed and used as needed,
providing a convenient and readily available option for
clinical use.

4. Amniotic Fluid-Derived Products:

o Amniotic fluid, the liquid surrounding the fetus in the
amniotic sac, contains a rich array of growth factors,
cytokines, and stem cells.

o Amniotic fluid-derived products are obtained by
processing and concentrating amniotic fluid to extract
its bioactive components.

o These products include amniotic fluid concentrates,
amniotic fluid-derived exosomes, and amniotic fluid-
derived stem cells.

o Amniotic fluid-derived products can be used alone or
in combination with other forms of AM to enhance
tissue regeneration and wound healing.

5. Amniotic Membrane Scaffolds:

Amniotic membrane scaffolds are prepared by decellu-
larizing and sterilizing amniotic membrane to remove
cellular components while preserving its extracellular
matrix.

These scaffolds provide a three-dimensional frame-
work for cell attachment, proliferation, and differenti-
ation.

Amniotic membrane scaffolds can be used as a
regenerative matrix for tissue engineering applications,
such as guided tissue regeneration and bone augmen-
tation (18-20),

6. Amniotic Membrane Grafts:

Amniotic membrane grafts are prepared by cutting
and sizing amniotic membrane to fit specific defects or
surgical sites.

These grafts can be used to cover exposed root surfaces,
augment soft tissue, or repair defects in the oral
mucosa.

Amniotic membrane grafts can be sutured or secured
in place using tissue adhesives, providing a barrier or
scaffold for tissue regeneration.

7. Amniotic Membrane Sheets:

Amniotic membrane sheets are thin, flexible mem-
branes that can be easily manipulated and applied to
surgical sites.

These sheets can be used to cover large areas of exposed
bone or soft tissue, such as in socket preservation or
ridge augmentation procedures.

Amniotic membrane sheets provide a protective
barrier and promote tissue healing and regeneration.

8. Amniotic Membrane Particles:

Amniotic membrane particles are small fragments or
granules of amniotic membrane that can be used to fill
defects or voids in bone or soft tissue.

These particles can be mixed with other biomaterials,
such as bone grafts or fibrin glue, to enhance their
handling characteristics and regenerative properties.

4 TILL DATE CASE REPORTS IN ENDODONTICS
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Johri, Saumya; Verma, Promila; Bains, Rhythm. Poten-
tial applications of the human amniotic membrane
in endodontics: A case series of three different
procedures. Endodontology 36(1):p 80-85, Jan-Mar
2024. | DOLI: 10.4103/endo.endo_11_23.

Johri S, Verma P, Tikku AP, Bains R, Kohli N. Effect of
amniotic membrane and platelet-rich fibrin membrane
on bone healing post endodontic surgery: An ultra-
sonographic, randomized controlled study. Journal of
Tissue Engineering and Regenerative Medicine. 2022
Dec;16(12):1208-22.
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o Bang]JY, Youn KE, Kim RH, Song M. The Effect of the
Amnion-Chorion or Collagen Membrane as a Matrix
on the Microenvironment During a Regenerative
Endodontic Procedure. Journal of Endodontics. 2022
Oct 1;48(10):1285-93.

o Joseph EJ, Karuna MY, Rao A, Rao A, Nayak AP. A
novel regenerative endodontic procedure in a trau-
matized immature tooth using amniotic membrane.
Dental Research Journal. 2021 Jan 1;18(1):28.

« Kim SG, Solomon CS. Regenerative endodontic ther-
apy in mature teeth using human-derived composite
amnion-chorion membrane as a bioactive scaffold:
A pilot animal investigation. Journal of Endodontics.
2021 Jul 1;47(7):1101-9.

¢ Johri S, Verma P, Bains R, Tikku AP. Human amniotic
membrane as therapeutic agent in pulpotomy of
permanent molars. BMJ Case Reports CP. 2021 Oct
1;14(10):e243414.

« Singh GP, Attavar SH, Kavuri S. Amnion Membrane
Matrix and Bio Dentine in the Management of an
External Apical Root Resorption. Annals of Dental
Specialty. 2022;10(2-2022):11-4.

 Bakhtiar H, Mousavi MR, Rajabi S, Pezeshki-Modaress
M, Ayati A, Ashoori A, Ellini MR, Baaji K, Kamali
A, Abediasl Z, Azarpazhooh A. Fabrication and
characterization of a novel injectable human amniotic
membrane hydrogel for dentin-pulp complex regener-
ation. Dental Materials. 2023 Aug 1;39(8):718-28.

5 FUTURE APPLICATIONS OF AMNIOTIC
MEMBRANE IN ENDODONTICS

Regenerative Endodontics.

Treatment of Periapical Lesions.

Management of Traumatic Dental Injuries.
Adjunctive Therapy for Endodontic Surgery.
Biomimetic Materials and Tissue Engineering.

A e o

Clinical Translation and Standardization.

6 CONCLUSION

In conclusion, harnessing the potential of amniotic mem-
brane (AM) in endodontics holds promise for advancing
treatment outcomes. AM’s regenerative properties offer
significant advantages, including anti-inflammatory and
wound healing effects. It serves as an effective scaffold
for tissue repair, promoting periapical tissue regeneration
and revascularization. By modulating the inflammatory
response, AM reduces post-operative complications and
enhances the success of root canal treatments. Incorporating
AM into endodontic procedures represents a significant step
forward in achieving better patient outcomes, faster healing,
and improved long-term tooth preservation. Continued
research and clinical studies will further elucidate its role in
revolutionizing endodontic practice.
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