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			Abstract

			In this study, an effort has been made to provide a global view from some available literature information on properties and applications of chitosans for wound healing and tissue engineering. Renewable resources, Environmentally friendly, Biodegradability, Biocompatibility, Non-toxicity and Anti-microbial properties make chitosans as the most promising and interesting materials for medicine and health care applications. Chitosans and their some derivatives also exhibit film and fibre forming properties. Chitosans with Hydrophilic/ Hydrophobic nature provide a variety of surface functional groups to bind with bioactive compounds, and target organs of the human body, and consequently result in an increase in their stability. Hydrophilic/ Hydrophilic characters of the chitosans would yield in various possibilities and finally open several opportunities for various applications in medicine and health care sectors. Chitosan is a unique Biotechnological/ Biomaterial choice for wound healing and tissue engineering.
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			Introduction

			Chitin and chitosan are natural polymers and classified as polysaccharides. The natural polymers are alternatives to synthetic polymers, in which they are derived from petroleum resources. Chitin and chitosan materials are the most rapidly growing part of polymer science and technology and biotechnology. They can be applied in four major industrial areas of biotechnology 

			
					Health care 

					Crop production and agriculture 

					Non-food industrial uses such as biodegradable plastics, vegetable oil, and biofuels 

					Environmental uses [1,2] Chitosan plays important roles in biological phenomena and various processes [3]. Biotechnology is the broad area of biology and is based on the biological sciences (Molecular biology, Biochemistry, Cell biology, Embryology, Genetics, Microbiology), and provides methods to support and perform research and development in the laboratory and technological applications that uses biological systems [1,2]. Chitins and chitosans are widely used in artificial muscles and wound healing, due to their non-toxicity, biodegradability and biocompatibility [4,5]. In this article, an effort has been made to provide a global view from some available literature information on properties and applications of chitin and chitosans in wound healing and tissue engineering.
Sources, Structure and Production
Chitin similar to cellulose can be classified as structural polysaccharides. Next to cellulose, chitin is the second most abundant polysaccharides found in nature. Chitin occurs naturally as a support system in plants and animals, hard skeleton of shellfish and marine invertebrate (Crab, Shrimp, Lobster, Prawn Krill, Clams, Oysters and Squid) [6-9]. It is generally isolated from crustacean shells and is considered as a cellulose derivative. The chemical structure of chitin is like cellulose. The difference between chemical structure of cellulose and chitin is that the 2-Hydroxy groups of cellulose have been replaced with N-Acetyl groups, and results in Beta-(1-4)-2-Acetarnido-2-Deoxy-D-Glucopynnosic structural units (GlcNAc) [9]. Deacetylation of chitin results in chitosan, consists of β (1→4) linked D-Glucosamine residues [10-12].  Chitosans are used for both partially and completely deacetylated chitosans [12,13]. In the production of chitin, proteins, calcium carbonate, and pigments were separated from crustacean shells. Proteins, calcium chloride, and carotenoid pigments are side products obtained from isolation of chitin [12].
Properties and Functions of Chitosans
Chitosan is the only cationic polysaccharide. Its cationic nature in acidic medium is unique among polysaccharides. Chitosan is very sensitive to the presence of anionic substances in its solutions [14,15]. The ability of chitosan to bind with anionic compounds such as DNA is of great importance. The formation of chitosan-DNA complexes renders chitosan as a good support in orthopaedic gene therapy [16]. Chitosan and some of its derivatives exhibit film and fibre forming properties [17]. Chitosan with various anti-microbial properties, make it a good and qualified candidate in biomedical applications [14,18,19]. Chitin and chitosan also exhibit muco-adhesion and immune-stimulatory activities [20]. 
Various biological properties such as promoting wound healing, and the process-ability in a variety of different Macro and Nano-shapes makes chitosan as a prominent scaffold material for cartilage, intervertebral disc, and bone tissue substitutes. It is known to be important in cell proliferation and tissue regeneration [21,22]. Cell aggregates were observed in several inter-membrane spaces, showing that cells can be introduced and cultured within these new systems for tissue engineering [23]. Chitosan is a unique Biotechnological/ Biomaterial choice for tissue engineering. Chitosan was shown immune-potentiation and
wound-healing-promoting properties [24]. Chitin is not soluble in most common organic and inorganic solvents. 
Deacetylation of chitin, introduction of hydroxyl or carboxyl groups into chitin results in an improvement in its solubility, which promotes processing, and thereby widening its practical applications [12]. Chitosan as a biopolymer has advantage over synthetic polymers due to its solubility in water [25,26]. One of the main physicochemical properties of a drug for development into clinical applications is the water solubility. In many cases, the drug solubility in water is not high enough to lead to in vivo therapeutic efficacy. 
Applications of Chitosans in Wound Healing and Tissue Engineering
The properties and renewable resources make chitosan superior to synthetic polymers and particularly useful in medicine and health care [16,18,20,24]. Applications of chitosans in contrast to synthetic polymers, reduce both environmental harms and different risks of possible diseases for human life. Chitosans have been selected, where environmental issues and different risks of possible diseases have been taken into consideration. Active steps have been already taken to move chitin and chitosan research from the academic laboratory bench to practical medical applications. The biomedical applications of chitin and chitosans have been started since the late 1990s. Medical grade materials are now more available and chitosan-based biomedical products have been introduced. 
The reconstruction of the periodontal tissue with chitosan were a prelude to the discovery of the osteo inductive properties of chitosan [27]. For burns a chitosan cream has been developed. For Surgery, chitosan suture thread will become available that is better biodegradable and or more uniform as compared to the available materials. Chitosan membranes for burn healing and chitosan bandage for lens surgery as being investigated that are Biocompatible, Biodegradable and transparent, that allow inspection of the healing process without removal. Coating of artificial limbs by chitosan look promising [28]. Oxy-chitin keeps the regenerative properties of chitin and chitosan. In a model study, surgical lesions in rat condyles were treated with N, N-Diacarboxymethyl chitosan or 6-Oxychitin sodium salt. 
Morphological data indicate that the best osteo architectural reconstruction was promoted by 6-Oxychitin, even though healing was slower compared to with N, N-Diacarboxymethyl chitosan. Complete healing was obtained with N, N-Dicarboxymethyl chitosan within three weeks. 6-Oxychitins of fungal and animal origins, in the form of free acids, salts and esters, might find applications as surrogates of hyaluronans and of bacterial antigens in medical and health care products [29,30]. Chitosan as an interested polymer has been used for encapsulation of drug components, because of its mucous adhesiveness, and other above-mentioned general properties of chitosans [31]. Tissue engineering utilizing chitosan to perform the scaffold function have been popular since this fields took off in the early 1990s. 
Applications of chitosan in tissue engineering and wound healing have been reviewed [32-34]. Chitin and chitosan have been used extensively for wound healing. The interaction of chitin and chitosan with wound bed in promoting healing have been confirmed [35]. The haemostatic properties of chitosan are again highlighted, while the role played by chitin materials interacting with various factors and enzymes are elaborated. A discussion of various forms of chitin and chitosan containing gels and films and their role in cartilage repair, nerve regeneration, and other uses were also included. One area where focus of much work can be addressed is that of generating new forms especially hydrogels [36]. 
Conclusion
In this study, an effort has been made to provide a global view from some available literature information on properties, and applications of chitin and chitosan for wound healing and tissue engineering. Biocompatibility, and Biodegradability make chitosan an excellent candidate for health care applications. Chitin and chitosan with renewable resources without or with a low toxicity and antimicrobial properties are promising materials for various branches of biotechnology (food, nutrition, medical and health care) applications. Chitosan exhibits film and fibre forming properties. Chitosan can bind with negative charged materials via electrostatic interactions of opposite charges of human organs. Chitosan with anti-microbial properties has opened vast applications in different branches of medicine. It has been used as a shell for encapsulation of bioactive compounds, and drugs employed in different branches of medicine and as a scaffold in tissue engineering. 
Future Perspective
A number of bioactive or biomedical products derived from chitin and chitosan, and useful for wound healing and tissue engineering have already entered or will enter in the market in the future. Investigation on the chitin and chitosan new area of research would result in a better quality of medical practices. Applications of natural materials respecting environment concerns to convert renewable wastes into value-added components offer a good opportunity to avoid further destruction and pollutions of this planet.
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