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The composite membranes used in dentistry are one of the most popular periodontal
regeneration products. They are applied in the procedures where severe periodontium
defects need to be reconstructed. The clinical treatment of defects usually consists of
surgical intervention and mechanical debridement. Nonetheless, depending on the
size of the defected site, the complete regeneration of periodontal tissues remains
to be a difficult clinical task. Thus, the use of bioresorbable or non-resorbable barrier
membranes employed in guided tissue/bone regeneration (GTR/GBR) procedures
have been investigated in terms of their clinical potential in tissue regeneration. Novel
experimental findings suggest that membranes should play an active role in promoting
the regenerative processes, instead of being purely a passive physical barrier. A variety of
biomaterials have been suggested and used so far, most commonly collagen Type [ and III,
polylactide-PLA, and poly (lactic-co-glycolic acid)-PLGA, which mimic the chemical and
physical properties of natural tissues. Synthetic polymers exhibit sufficient mechanical
properties and adjustable biodegradation rates.

By controlling their chemical compositions, the membranes can maintain physical
integrity for a long period to achieve tissue regeneration. However, polymeric materials
are usually hydrophobic in nature and exhibit poor cell affinity. To enhance the properties
of synthetic polymer membranes various composite structures have been suggested
developed mostly by addition of osteoinductive calcium phosphate ceramics to the
polymeric membranes.

Introduction

Promising procedures for bone reconstruction in dentistry are

tissues. They act as physical separation object, isolating fast growing
soft tissues from populating the bone defect site. The coexistence

guided tissue regeneration (GTR) and guided bone regeneration
(GBR). Both of these surgical methods involve the restoration of
bone deficiencies by means of barrier membranes. GTR implies the
regeneration of the bone and attachment anatomical structures
(periodontal ligament, cementum) of living teeth, whereas GBR
includes the placement of a membrane into the area where the
new formation of bone is intended. For either technique, bone or
substitute material is used in combination with the membrane
[1,2]. Barrier membranes are critical for the restoration of the lost

of soft and hard tissue is an anatomical characteristics of the
periodontium. Thus, approach considering both bone regeneration
and soft tissues separation should be considered when designing
new barrier membrane construct [3].

Discussion

Currently, the membranes for GTR/GBR are engineered to be
cell-occlusive, while simultaneously allowing flow of the nutrients
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and other small molecules through the structure. GTR therapy
for periodontal defects is currently most popular and accepted
as superior to conventional procedures. Non-biodegradable or
biodegradable polymer membranes are commercially available
for periodontal surgery purposes. Initially, the non-degradable,
titanium meshes, expanded polytetrafluoroethylene (e-PTFE)
membrane or Gore-Tex®, were frequently used for alveolar bone
regeneration [4,5]. Non-biodegradable membranes, however,
should be removed by an additional surgical operation, which may
cause infection or inflammation of the operated site. For this reason,
various biodegradable polymer membranes have been developed
to eliminate the need of revision surgery. The most common
biodegradable membranes are made of collagen materials of
animal origin (collagen type I and III of porcine and bovine origin).
Such barriers are currently the most frequently used and clinically
relevant. Their main characteristics are a mild degradation profile
and satisfactory tissue growth. Such membranes provide stable
support, although sometimes there is a need to use stitching/
clamping pins to prevent from material movement in defect site.
A disadvantage of such materials is the need of extraction from
animal tissues and long painstaking process of material preparation
including enzymatic cleaning, freeze-drying and sterilization. To
eliminate the need of animal tissues, use, barrier membranes made
of synthetic biodegradable polymers were recently developed. The
most commonly used for this purpose are PLA, PLLA, PDLLA, PGA,
PLGA and PCL certified by FDA (Food and Drug Administration).
From these materials’ solid membranes or in the form of a fibrous
meshes are produced by various methods. These ensure good
maintenance on the defect and relative cell infiltration barrier.
Synthetic polymer membrane degradation by-products are fully
metabolized by the body. However, for synthetic biopolymers
there is an increased risk of inflammation around the membrane
resulting from a locally occurring decrease in pH in the tissues.
Although currently reported membranes consist of the similar
polymeric materials, the efficacy of GTR is quite different according
to its structure and morphology. Novel experimental findings also
suggest that membranes should play an active role in promoting the
regenerative processes, instead of being purely a passive physical
barrier. The optimization of membrane materials by systematically
addressing both the barrier and the bioactive properties is an
important strategy in biomaterials field of research. Next generation
of the barrier membranes are composite materials developed with
the addition of osteoinductive calcium phosphates, most preferably
in nanoparticulate form. Such composites are intended to enhance
active bone tissue regrowth due to application of ceramics with
high chemical affinity to human bone. Tavakoli Darestani R,

recently reported successful production of PLGA/collagen and

Nano-hydroxyapatite material production [6]. Kikuchi et al. have
shown B-tricalcium phosphate and poly (L-lactide-co-glycolide-co-
e-caprolactone) composites to be promising constructs for the GTR
procedures [7]. Liao et al. proposed functionally graded membrane
composed of Nano-carbonated hydroxyapatite/collagen/PLGA
to enhance the regeneration process [8]. Qiang et al. [9] and
Rogowska-Tylman et al. proposed more recently, promising material
compositions of fibrous base structure of PDLLA and PDLLA/PLGA
respectively coated with Nano-hydroxyapatite particles [10].

Conclusion

Current trend is designing membranes with not only
biodegradability or friendly support for the growth of cells
but also additional functions, such as bone stimulating or
antibacterial properties. In clinical practice, both and insoluble and
biodegradable membranes are still used. Recent literature reports
suggest more likely shift in the biodegradable instead of natural
polymers compositions due to economical, ethical and religious
implications.
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