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ABSTRACT

Acellular amniotic membrane (AAM) is a biodegradable and biocompatible natural that has
a wide range of applications in the field of pharmaceutics, biomedical, chemical and cos-
metics industry. One of the most interesting characteristics of AAM is its antibacterial and
anti-inflammatory, anti-angiogenic, anti-fibrosis activity is an attractive approach for
treating inflammatory disorders, wounds, and burns. The isolated use of AAM may not be
sufficient to produce an adequate anti-inflammatory and antimicrobial effect to fulfill dif-
ferent purposes, has attracted considerable attention that has similar properties to the native
tissues. This mini-review offers a focuses on modern aspects of the biomaterials, growth
factors, biocompatibility, and acellular matrix which are the basic elements for use in the
tissue regeneration and replacement after an injury.

1. INTRODUCTION

The incidence of people with burns has been an increase progressively over the last decades, and it is
estimated that more than one 1.2 million people die each year from burn in the USA [1]. Approximately 1
million people are diagnosed with burns per year, and 100.000 patients sought inpatient and, of these,
about 2.500 patients will die directly or indirectly as a result of his burns in Brazil [2].

Recent advances in biotechnology have shown that use acellular patch has an important role in rege-
nerate tissues, demonstrating exert various health benefits. Acellular patch fosters a broad spectrum in the
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field of regenerative medicine applications due to their biocompatibility and biofunctionality being tested
in humans for dermal and reconstructive surgery applications [3].
The acellular amniotic membrane (AAM) a new strategy for tissue regeneration, due to its good bio-
compatibility and biodegradability and the majority are discarded with the placenta after parturiency [4].
This mini-review focuses on modern aspects of the biomaterials, growth factors, biocompatibility,
and acellular matrix are the basic elements for use in the tissue regeneration and replacement after an in-

jury.

2. SKIN NORMAL ANATOMY

In normal anatomy, the skin is composed of the epidermis, the dermis, the hypodermis, and its an-
nexes. The epidermis is composed of an outer layer, being the first layer consisting of keratinocytes, which
contains several proteins, constituting a barrier between the environment and the internal organs and tis-
sues. The middle layer, the dermis, is composed essentially of the fibrillar structural protein known as col-
lagen. The dermis or corium formed by collagen containing a complex microcirculation of arterioles, ve-
nules, and capillaries [5].

3. BURN INJURY

Burns are injuries caused by fire, overheated materials, electricity, contact with chemical and radioac-
tive substances, with exposure of this material to the body, can cause partial or total damage in the skin
tissues and its annexes [6]. In the face of injuries caused by burns, the patient meets with numerous se-
quels could result in physical and psychological limitations, changing the quality of life in daily activities
and even social relationships [7].

The burn patient has a long duration of hospitalization, thus nurses have a responsibility to answer
questions and inform the patient, to exercise their autonomy in making decisions about the care of your
health. The nurse must also defend patients’ rights and ensure the quality of care [8].

4. MEMBRANE AMNIOTIC (AM)

Due to burning injuries and impacts on public health due to the great economic consumption for
treatment, constant research to improve the prognosis and the cost of treatment [9].

With innovations on the extra-embryonic stem cells that are derived from the corium and the amni-
otic membrane has been extensively skin engineering studies in recent years. The amniotic membrane that
is material in this study is considered multipotent and has a high proliferation rate, good plasticity and
lack of immune response [10].

Human amniotic membrane is composed of 5 layers containing various types of cells, but the three
are basal, mesenchymal and epithelial and basal layer critical to the healing process because it is rich in
type IV collagen and laminin, cell-signaling proteins (cytokines), and growth factors which are important
components during the inflammatory process the wound. The epithelial layer is basically composed of
cuboidal epithelium that supports the membrane and the mesenchymal layer which is composed of con-
nective tissue and is not vascularized [11].

The epithelial layer of the membrane does not have a range of surface antigens causing this material is
less when grafting rejection, and contain a large number of growth factors so that there is not only a low
rejection rate as facilitating epithelization. For being rich collagen in the basement membrane, the HAM
has apoptosis of epithelial cells, decreasing the formation of tissue fibrosis [12].

5. ACELLULAR MEMBRANE AMNIOTIC (AM)

Decellularization processes have been used for various types of tissue in laboratory investigations and
applications in regenerative medicine.
The removal of cells from a tissue, or decellularization, enables obtaining an extracellular matrix (ECM)
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residual. It can then be used as a structure for recellularization. The decellularization process may involve
physical and chemical methods such as deformation, pressurization, agitation, sonication or freez-
ing-defrosting cycles; chemical methods such as acid, base, alcohol or exposure to detergents, chelation
treatments or use of osmotic stress; or enzymatic methods [3-11].

The most important part of the decellularization process of the tissue is to minimize the possibility of
an adverse risk of immune rejection of cells and disease transmission, simultaneously preserving the un-
derlying ECM structure [12].

Acellular amniotic membrane (AM) patch has been used in various surgeries, because it contains es-
sential proangiogenic growth factors, including fibroblast growth factor-2 (FGF-2) and vascular endotheli-
al growth factor (VEGF) that also promote endogenous mechanisms of repair and regeneration, such as
angiogenesis or vasculogenesis [4-18].

AM has a surface compatible for cell attachment and proliferation, as well as for the new vessels for-
mation within regenerating tissue.

6. ANTI-INFLAMMATORY POTENTIAL AMNIOTIC MEMBRANE (AM)

Inflammation is an important component during wound healing as part of the first phase of wound
healing cascade, however, this early stage can harm the rest of the healing because it can change the rege-
neration processes related to tissue in cases such as the implantation of biomaterials or chronic wounds
[13].

The inflammation is not only a result of the original injury; the surgical implant and the presence of
biomaterials may also stimulate inflammation by foreign body reaction, so the biomaterial of human am-
niotic membrane is widely used; since this has no cell differentiation and promotes the development of
collagen during re-epithelization of the lesion, causing the fibrous caps to fit over the aligned original epi-
thelium compared to other materials [14].

The basement membrane AM promotes differentiation and migration of epithelial cells and also en-
hances the adhesion of basal epithelial cells. It also produces various growth factors such as fibroblast
growth factor and transforming growth factor, which promotes epithelialization [15].

Another advantage of AM fundamental for use in tissue engineering are its anti-inflammatory, an-
ti-bacterial, antis-caring, immunomodulatory, anti-angiogenic, anti-fibrotic, hemocompatibility and low
immunogenicity property [15-18].

7. CLINICAL USES OF AMNIOTIC MEMBRANE IN WOUNDS

The human amniotic membrane has been used as biomaterials in the treatment of ocular surgery of
wounds, burns, transplants and reconstructive surgery, due to its low cost and is used for different func-
tions [15]. On Bioengineering Research involving this biomaterial has a collection that is constantly fed
into the new discoveries of uses and forms of the same [16].

The most common use of this material is in the retina reconstructive surgery; osteogenesis, recovery
of eye burns and ulcers, since they are a more complex healing process and with high chances of infection
during the procedure. The goal of treatment of wounds resulting from burns are, remove devitalized tissue
and cover the wound, in which there is a great risk of colonized open lesions can cause sepsis [17].

Due to the ability of bacterial resistance of the membrane, it is indicated for use in severe burn
wounds since the proliferation of bacteria in the fabric it was low in the studies. The use of antibiot-
ic-associated membrane decellularized has proved more effective in the healing process than the use of a
fresh membrane [18].

8. FINAL CONCLUSION AND FUTURE PERSPECTIVES

The amniotic membrane is being used widely in several areas of medicine, with a recent increase in its
indications and techniques in tissue regeneration. In short, the main challenges are the development of
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bioactive acellular patch or advanced strategies that promote the native and functional architecture and
establish a structurally and physiologically interface is similar to the skin with focus on regenerative medi-
cine. Considering the excellent role of using materials of natural origin in tissue regeneration, a large part
of future studies is expected to focus on the deployment of acellular biomaterials path wound healing and
tissue regeneration
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