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ABSTRACT
For repairing periodontal tissues lost as a result of periodontal disease, the biological principle of "Guided tissue
Regeneration" (GTR) was created. This theory was based on the idea that by using a membrane barrier, non-desirable forms
of tissue cells can be kept from migrating into a wound while also giving precedence to those cells that can regenerate the
desired type of tissue when repopulating the wound. This idea could be used in a variety of surgical procedures aiming at
regenerating missing tissues. Osseous surgery, which focuses on bone regeneration, is one such specialty. Biocompatibility,
cell occlusiveness, space making tissue integration, and clinical manageability regeneration (GTR) to cure bone
abnormalities are all characteristics that must be met by barrier membranes for guided tissue (GTR) to cure bone
abnormalities.
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INTRODUCTION

The utilisation of an occlusive membrane that interfaces
with gingival connective tissue/epithelium on one side
and PDL/alveolar bone tissues on the other is what GTR is
all about. Most tissue will repair itself within biological
constraints. Regeneration, on the other hand, is a different
story; in the vast majority of cases when tissue loss has
occurred, the tissue is unable to return to its prior state.
Birth defects, disease, trauma, malignancies, atrophy, or
surgical excision can all cause tissue loss at both the
patient and the practitioner have always been concerned
about the replacement of lost bodily parts [1]. The goal of
tissue replacement is to reconstruct or regenerate the
structure that has been lost or destroyed as closely as
feasible to its original form and function. GBR refers to the
notion of guided regeneration, which entails augmenting
and restoring inadequate alveolar ridges and extracting
sites. GBR (guided bone regeneration) and GTR (Guided
Tissue Regeneration) are two types of regeneration (GTR).
The term "guided bone regeneration" refers to the process
of regenerating bones with the help [2]. Tri-Calcium
Phosphate (TCP) is an alloplastic substance that can be
used to replace autogenously or other bonn. The concept
Guided Tissue Regeneration (GTR) refers to procedures

that try to replace damaged periodontal tissues by
excluding epithelial and connective gingival tissues out
from
root
and
bone
surfaces
while
guided tissue regeneration refers to periodontal attachme
nt regeneration. Barrier techniques involving expanded po
lytetrafluoroethylene, polyglactin, polylactic acid, calcium
sulphate, and collagen are used in the hopes of keeping
epithelium and gingival corium away from the root or
existing bone surface [3].
Several materials have been utilised and explored in both
clinical and experimental contexts. A research study and
contextual, on the other hand, found that the strategy to
guided tissue regeneration was very diverse between and
between experiments [4].
Membrane alterations are being researched intensively in
attempt to improve periodontal tissue capacity to heal. In
this regard, a stimulant agent containing barrier has also
been developed.
Various substances, such as bio ceramics, antiseptics,
growth regulators, and small molecules, have been
introduced to the membranes with the purpose of aiding
and/or promoting periodontal tissue regeneration.
Numerous studies have established the enhancing effect
imparted by the integration of these drugs with typical
directed tissue regeneration procedures. Polycaprolactone
(PCL) has been proposed as a potential tissue
regeneration biomaterial. Biomaterials are mostly utilised
in medicine to replace or enhance natural functions. Metal,
composites, polymers, and resins are four types of
biomaterials that are commonly utilised in dentistry.
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Furthermore, physical properties (such as strength and
degradability) could be easily altered. Furthermore,
accurate membrane architectural control may be easily
created. PCL also has a lower chance of infecting others
PRF is a fibrin matrix supplemented with platelets and
growth factors. As a result, it's an effective tissue
regeneration bio scaffold. Tri-Calcium Phosphate (TCP) is
an alloplastic substance that can be used to replace
autogenously or other bone replacements. PRF's ability
to regenerate is improved when it is mixed with bone
replacements.
LITERATURE REVIEW
Classification
Non-resorbable membranes: Millipore (cellulose
acetate) filters were utilised to make the first nonresorbable membranes employed in experiments.
Commercial teflon membranes were developed because
this technology became increasingly popular (PTFE).
Non-resorbable materials was utilised in the initial few
investigations. Those documents were created using not
made specifically to be used in dental procedures. As
barrier materials, cellulose filters and EPTFE have been
used. Liquid and nutritious goods could travel through
them. Their micro porosity, however, prevented cell
passage across the barrier (Figure 1) [5,6].
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Expanded poly-tetra fluroethylene membranes
A bacterial filter constructed of cellulose acetate was the
first membrane used for GTR in the past. The E-PTFE
membrane was developed in response to its poor clinical
use, it was utilised for periodontal regeneration in the
first published clinical studies. The properties of EPTFE
are well known tissue compatibility and inertness.
The porous microstructures make it possible to the
formation and connection of connective tissue for the
purpose of stabilizing inhibition of epithelial migration
and the healing wound complex [7]. There have been two
main components to these membrane barriers [8,9].
•

•

•

•

Figure 1: Classification of barrier membrane.
Cellulose filler: Filters composed of cellulose are used to
keep connective tissue out. In monkeys was first studied
by Nyman and others in primates as well as gingiva cells
from the periodontal ligament to pass through the
epithelium in order it rejuvenate the injury. The
periodontal ligament cementum was removed, as well as
the periodontal ligament on the cuspid teeth's side
alveolar bone.
Disadvantages
•
•
•

Exfoliation
Premature removal
The need for a second surgical surgery is all
possibilities for their abolition

The first part is an open microstructure collar
(coronal border) that allows for early clot formation
and collagen fibre penetration to retain the
membrane in place. Through a method known as
contact inhibition, the collar may also inhibit
epithelial apical development.
The second component is an occlusive portion that
keeps gingival tissues outside the barrier from
interfering with the defect site's healing process.
Trans-gingival and immersed EPTFE membranes are
two different types of EPTFE membranes that can be
employed in different scenarios.
The trans-gingival design is used to treat defects that
are associated with structures that extend through
the gingiva such as teeth.
When there is no interaction with the oral
environment, such as when there is a skeletal defect,
the immersed design has been used.

Titanium reinforced EPTFE membranes: Were created
to generate a tent like appearance, which is beneficial
when the defect morphology does not allow for enough
room. The development and upkeep of a place have long
been regarded as essential components of regeneration.
Those membranes were developed to be employed in
conditions where a defect's anatomy caused non
reinforced material to collapse into the defect space, or
when there was a need for more. For the desired
regeneration, area is required. Titanium reinforced
membranes are also available in submerged and transgingival designs [10,11].
Advantage
•

•

Has been that the membrane remains its functional
properties for long enough for sufficient healing to
occur, within a week of which it can be removed
quickly.
There is no risk of breakdown products interfering
with the development of the regenerated tissues after
they have been removed.

Resorbable materials and devices
Advantage: Preventing a second surgical treatment,
which
decreases
patient
complications
and
expenditures?
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Disadvantage: The disadvantage of utilising bioresorbable membranes is that material exposure or flap
haemorrhages might lead to issues with postoperative
tissue care. Following surgery, material exposure might
result in bacterial development, fibroblast shape changes,
and migration, all of which can threaten the regeneration
process' effectiveness. Another typical issue is the
inability to keep the membrane from collapsing into the
defect, which can tead to insufficient space creation
[12,13].
Collagen membranes: Collagen has been used as a
resorbable membrane for GTR. Whereas collagen
membrane
has
minimal
antigenicity,
good
biocompatibility, and strong cell affinity, pure collagen
has the disadvantage of being complex to tackle due to a
lack of physical appearances, and it degrades quickly
[14,15].
The physical features of the collagen membrane are
improved by cross-linking procedures, which successfully
extend
the
absorption
duration
[12,15,16].
Glutaraldehyde is the most widely used chemical cross
linking agent, but it has been reported to be cytotoxic
[17-20].
Collagen membranes, like sub epithelial connective tissue
grafts and Expanded Polytetrafluoroethylene (E-PTFE)
membranes have been employed for root coverage and
GBR procedures with good results. Collagenous a
periodontal connective tissue macromolecule that has
two properties: Chemotactic (for fibroblasts) and
haemostatic (for blood vessels). This substance is also a
weak immunogenic that could serve as a scaffold for
migratory cells. Collagen has various properties that
make it an excellent barrier material, including
favourable coagulation and wound healing effects. Cross
linking in a controlled manner [21]. High tensile strength
and fibre orientation, low antigenicity and extensibility.
Collagen is also available in a variety of forms (for
example, sheets, gels, tubes, powders, and sponges).
Advantage
•
•
•
•
•
•
•

Postoperative problems are kept to a minimum.
A high pace of healing and no signs of material
dehiscence.
Perforation of the tissue.
Sensitivity is a term that is used to describe how
sensitive a person is.
Immune reaction.
Sloughing of tissue.
Postoperative infection or delayed healing.

Polylactic acid: Polylactic acid is a type of biomaterial
that is widely used to make cytoskeletons and dressings
[22]. The first resorbable barrier to be licenced by the
Food and Drug Administration (FDA) for membrane
barrier techniques was guider, a bio-resorbable matrix
barrier made of a blend of polylactic acid softened with
citric acid for malleability and to enable clinical handling.
This device is a multi-layered matrix which it encourages
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soft tissue initiation and progression while inhibiting
gingival epithelium apical down growth.
The layer in touch with the bone or tooth (the innermost
layer) has circular pattern perforations and multiple
space holders to allow for the creation of fresh
attachment, whereas the layer in contact with the
gingival tissue has no perforations and no space holders.
(The outermost layer) includes bigger rectangular pores
to allow gingival tissue to quickly grow into the area
between the two layers, reducing or limiting epithelial
down growth. The material's resorption mechanism is
set up to maintain barrier function for at least 6 weeks
before slowly resorbing. Resorption is completed after
about 12 months [23].
Polyglycolic acid and polylactic acid: Poly (lactic coglycolic acid) PLG is a copolymer with biocompatibility,
biodegradability, and process ability that can be
manufactured in various forms depending on the ratio of
PLA and PGA [24,25].
Bio-resorbable membranes composed of polyglycolic acid
and polylactic acid have now been evaluated in
experimental animals and shown to be harmless and
promote periodontal rejuvenation with minimum
inflammatory reaction. The film holds the fibres together
while also separating the soft tissue from the flaw. The
openness of the fibrous matrix and the random
arrangement of the fibres enhance connective tissue
regeneration while inhibiting epithelial apical expansion
[26-31]. Inflammation, proliferation, repair, and
remodelling are all steps in the wound healing process.
Platelet degranulation contributes to the start of the
inflammatory stage [32].
Equimolar poly glycolic acid: Poly lactide copolymer,
and 1 week for polylactide copolymer. When these
polymers are present for long durations (4-6 years), they
might cause a late localised non-resident reaction, which
is defined histologically by the presence of cells, usually
frothing macrophages with internal poly lactide
fragments.
Synthetic liquid polymer (Atrisorb): Synthetic
absorbable barriers are made of organic aliphatic
thermoplastic polymers, the most popular of which are
poly-hydroxy acids such as polyglycolic acid (-O-CH2(O)C-)n and polylactic acid (-O-CH(CH3)-(O)C-)n, as well
as their copolymer poly glycolidelactide. Through the
citric/cycle, Kreb's polyhydroxy acid is hydrolysed into
compounds that are metabolised to CO2 and H2O.
A compostable suture fastens the barrier to the tooth in
the coronal region of the interspace. In animal
experiments, resorption was complete in 6-12 months
and the barrier function was maintained for at least 6
weeks. The foreign body reaction, which is characterised
by macrophages and multinucleated large cells, is
observed three months following surgery [27].
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Advantage
•

•

•

This barrier has the benefit of being hard enough for
placement while still being flexible enough to adapt to
the flaw.
Sutures are not required because the barrier clings
directly to dental structures. Chemically, the
substance is a polymer component that is resorbed
via the hydrolysis process.
The rate of resorption is regulated, and the
membrane remains in place during the key healing
period, inhibiting epithelial migration and isolating
the periodontal defect compartment.

Calcium sulfate: After immediate implant implantation,
clinical calcium sulphate, often known as plaster of Paris,
was employed as part of an allograft surrounding the
implants. Barriers made of clinical calcium sulphate can
be placed above bone transplants to keep clots from
forming and to keep unwanted tissue out. This substance
has several benefits, including supplying a calcium source
during the early stages of calcification and helping
particle stability.
Calcium sulphate dissipates in around 1 month and it
does not attract germs or create infection. Within 3 to 4
weeks, degradation is complete. Bioavailability is an
important factor to consider (causes no increase in
inflammation) [28].

that has shown to be beneficial in GTR treatments.
However, it appears to give limited incision space, which
could lead to a high rate of cell exclusion. The material's
acidic composition could possibly be to blame for the
delayed repair of bone tissue after it was used prior to its
use as a barrier membrane in GTR operations; more and
well-designed clinical investigations of this material are
required.
The oxidised material is a resorbable haemostatic
treatment that transforms into a viscous mass and
absorbs the hematoma to form a membrane. At one week
after surgery, the majority of the mesh had reabsorbed
into the blood. In this example, the flaws showed signs of
normal repair [30].
Clinical indication
•

•

•

Advantages
•
•
•

•

Flexibility (does not need to be cut before placement).
Postoperative pain is minimal.
Porosity (allows fluid exchange but prevents
epithelium and connective tissue from passing
through).
During the early phases of healing, clot prevention is
essential.

Allografts: Today's clinicians have access to a variety of
bone grafting materials that have been employed to
produce periodontal regeneration or alveolar ridge
repairs. There is about 150 distinct types of bone
transplants available a result of material exposure in the
United States alone. Periodontal hard tissue replacement
materials can be classified into one of four categories:
Allogeneic bone replacements, such as Freeze Dried Bone
Allograft (FDBA) and Demineralized Freeze Dried Bone
Allograft (DFDBA); autogenic; xenogeneic; and
alloplastic. These materials are utilised in the clinic to
keep soft tissues from collapsing into the defect, as well
as to stabilise the clot and aid bone growth [29]. Acellular
dermal allografts have numerous benefits over biological
dermal allografts.
This material is an excellent choice for membrane barrier
approaches because of its colour match and width, as
well as the lack of deterioration if initial closure is not
accomplished and the creation of extra connected
gingiva.
Oxidized cellulose mesh: These barrier membranes are
constructed of a resorbable haemostatic barrier material

•

Vertical, multi walled, or narrow defects with vertical
bone loss or class II furcation defects should be
treated with guided tissue regeneration.
Periodontal and peri implant abnormalities are the
most common indications for guided tissue
regeneration operations (dependent upon group
contract).
Because bone grows by secondary intention, guided
tissue regeneration operations linked with
endodontic therapies or mild periradicular surgery
are often not covered benefits. Radiographic pictures
revealing vertical bone deficiencies must be included
in all connected diagnostic, recently dated, properly
oriented, and recognised the documentation of the
need for directed tissue regeneration for periodontal
purposes.
Post-operative treatment for the first three months
after surgery, as well as any surgical re-entry for three
years, is included in guided tissue regeneration
procedures (group contract dependent).

Contraindication of GTR
•
•
•
•
•
•
•
•
•

And medical condition that precludes surgery
Poor dental hygiene
Frequent\smoking
Infection at the defect site
Horizontal bone loss
Severe lesions with minimal residual support
Tooth mobility
furcation with short root trunk
Multiple defects
DISSCUSSION

The dentally conscious patient with a good degree of oral
hygiene may have significant concerns about gingival
recession. Who consults the dentist about hygiene
treatment for a condition that is deemed unacceptable?
Or her principal causes could be a clear indication of old
age, an unattractive appearance, or hypersensitive teeth.
Recent epidemiologic studies have found evidence
suggests gingival recession actually a problem in
populations that are industrialised. However, whereas it
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appears that prevalence is huge even in children and
largely limited to buccal surfaces, in terms of both
intensity and area maybe rather little, especially in older
age ranges [18]. In a research by Loe, et al. [17], it was
found noticed that, if true, would mean depth of
recession at buccal locations is only about 1.5 mm in total
[34]. For biomedical applications, periodontitis, a chronic
infectious illness, requires effective treatments. GTR is a
useful method to encourage the challenging regeneration
of the tissues that support teeth. The current generation
of commercial GTR membranes have major limitations,
including insufficient mechanical strength and a limited
capacity to stimulate the hierarchical the ineffective
periodontal regeneration process rate of degradation, etc.
Three new GTR membranes are needed. Primary
aspirations to interact with clinical properties
•
•
•

Correct mechanical strength, biocompatibility, and
degradation.
Coordinated and improved PDL regeneration activity
bone in the alveoli.
Antimicrobial activity.

Appropriate biopolymers and additives ought to be
assigned to pledge they have excellent biocompatibility.
Additionally, additives with biopolymers in the right
proportions, it appears promising to control the
membrane's rate of deterioration [35].
The regeneration of the periodontal system is crucial to
the survival of natural teeth that have been transplanted.
A crucial stage in the treatment for periodontal
regeneration to modify the root surface in order to
hospitable to sustain and promote phenotypic diversity,
attachment, proliferation, and migration periodontal
connective tissue progenitor cell expression. Among the
11 materials for bone inductive grafts used most
frequently in periodontal procedures for regeneration.
The can encourage the regeneration of the gums and/or
the regrowth of bone nearby depending on the tooth
surface on the ability to induce bone formation and the
state of the tooth. Materials used for bone grafts don't
just both assist the surgical procedure and serve as a
scaffold for blood clot formation the flap itself to avoid an
early collapse into the healing wounded area [36]. A
more recent technique involves using membranes that
have been treated with antibacterial substances. The
concept of applying antibiotics to membranes for
GTR/GBR was inspired by findings that infections have a
negative impact on periodontal healing in barrier
membrane assisted periodontal therapy, particularly in
the initial stages of recovery. At the moment, systemic
antibiotics are frequently utilised for following GBR,
pathogen growth. Local antibiotic use may be a useful
strategy for avoiding infections. Reducing the negative
systemic reactions that are caused by periodontal
bacteria' detrimental effects connected to this type of
therapy. The initial goal of adding antibiotics to the
membrane surface was to, attempting to lower the
number of pathogens. But it's been demonstrated that
antibiotics can offer additional advantages, like
postponed collagen deterioration [36].

CONCLUSION
Several practitioners use guided tissue regeneration as a
surgical technique. Despite the word "regeneration" in
the phrase, our histological findings is frequently those of
a type of repair known as "new bonding." With further
periodontal research and business partnerships, we as a
profession expect to be able to "regenerate" the
periodontal mechanism, including a functional
periodontal ligament, one day.
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