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Abstract 



Based on the origin, textiles are categorized into natural and synthetic materials. Chitosan is the deacetylated form of chitin. Chitosan is the second 
most  abundant  polysaccharide  in  nature  after  cellulose,  and  has  been  extensively  used  in  agriculture,  cosmetics,  food  and  nutrition,  environmental  
protection,  and  material  sciences.  This  biomaterial  is  a  promising  topic  of  research  for  future  studies  concerning  biomedical  textiles.  Chitosan  has  
been studied for a number of useful properties such as biocompatibility, biodegradability, anti-inflammatory, wound healing, antitumor effects and 
antibacterial properties in most available biomaterials have been tested in different approaches by different groups. Here, the purpose is to mention the 
application of chitosan, a biopolymer, and chitosan derivatives in medical textiles and purposes.
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Introduction

Undoubtedly, fibres play very important functional roles in 
human being lives so that it is difficult today to define a field where 
a fibre doesn't involve. In fact, fibres cover a wide range including 
living  muscles,  the  bandages,  automobile  tyres,  river  guards,  etc.  
[1]. Notably, in the field of biomedical sciences researches involving 
the developments in the usage of textile fibres is concentrated 
[2].  Nowadays,  there  has  been  increased  attention  towards 
environmentally     friendly,     biocompatible     and     biodegradable     
polymers,  as  most  of  the  widespread  synthetic  polymers  lack 
these possessions. Hence, the benefits of chitosan as a textile fibre 
were appreciated [3]. For instance, it is unaffected by thermal 
disintegration  and  can  act  as  a  suitable  drug  delivery  carrier.  It  
also exhibits the permeability and selectivity required for medical 
purposes.  It  can  provide  better  control  of  transport  and  inherent  
blood compatibility [4].


Discussion

Chitin

Chitin,  a  natural  biopolymer,  is  the  second  most  abundant  
polysaccharide  in  nature  after  cellulose.  Chitin  is  embedded  in  a  
protein  matrix  of  a  crustacean  shell  or  a  squid  pen.  It  is  institute  
the shells of crustaceans such as crabs, shrimps and lobster, in the exoskeleton of insects and molluscs and in the cell walls of certain 
fungi. For the first time, Braconnot in 1811 dicovered and isolated 
chitin  and  named  it  fungine  [5].  Later,  Odier  [6]  found  chitin  in  
insects and called it as chitin [6]. Nowadays, chitin is commonly 
derived  from  crab  and  shrimp  shells  which  are  discarded  as 
massive wastes by the marine industry. The crustacean exoskeleton 
waste comprises 30-50% calcium carbonate, 30-40% protein and 
20-30% chitin on a dry mass foundation [7]. 


Production of chitosan

Chitosan  is  a  cationic  polysaccharide  prepared  from  alkaline  
N-deacetylation  of  chitin.  Therefore,  chitosan  is  the  group  name  
dedicated  to  the  polymers  that  are  derived  from  deacetylation  
of  chitin.  The  only  difference  between  chitosan  and  chitin  is 
the  degree  of  deacetylation  [3].  For  the  first  time,  Rouget  in 
1859  discovered  chitosan  by  reaction  of  chitin  with  sodium 
hydroxide solution that leads to hydrolyze the N-acetyl linkages or 
deacetylation of chitin [8]. Later, Rigby [9] achieved two patents, 
one  for  chitosan  making  from  chitin  and  other  for  production  of  
films and fibres from chitosan. Chitosan is a cationic polysaccharide 
prepared  from  alkaline  N-deacetylation  of  chitin.  Chitosan  has  
been extensively used in agriculture, cosmetics, food and nutrition 
and    environmental    protection    and    has    anti-infection,    anti-bacterial,  antitumor,  antiulcer,  immunostimulatory,  antibacterial,  
haemostatic, non-toxicity and adsorption [10] and wound-healing 
properties. Definitely, life sciences and technologies is the territory 
where chitosan and chitosan derivatives have much attention as 
a  biomedical  material,  due  to  its  prominent  biological  functions.  
Indeed,  recent  analyses  evidently  showed  that  the  interest  in 
chitosan  in  the  life  sciences  and  technology  lead  to  enhance  and  
to  receive  funding  by  research  agencies  worldwide.  Here,  the 
authors offer an overview of the state of the art of a wide range 
of chitosan and materials derived from them which can be utilized 
in various fields of life sciences and technologies. Chitosan has a 
spongy property which can be used in localized drug delivery as a 
cell scaffold or carrier to control the release of growth factors to the 
site  of  injury.  It  has  also  another  roles  such  as  DNA  condensation,  
food microbiology, and crop protection [11].


Application of chitosan in textiles 

Fibres have extensive applications in wearable and decorative 
textiles.  In  the  past  decades,  chitosan  has  been  appraised  for  
various textile usages. Use of chitosan in textile industries consists 
of fabrication of manufactured fibres [12], textile (cotton, silk, 
wool, polypropylene) dyeing [13], finishing including silk dyeing 
[5,14] and wool dyeing [15]. [282- 283], polypropylene dyeing 
[16], durable press finishing [17], wool finishing [18]. [296-304], 
antimicrobial finishing [19], antistatic finishing [20], de-odourising 
finishing  [21],  sizing  [22],  textile  printing  [23],  textile  ink  jet 
printing [24] and medical textiles. 


Chitosan fibres as medical textile

Chitosan is achieved approval as a textile fibre which can be 
definitely used for medical purposes, despite the problems faced 
in  its  process-ability  and  inferior  mechanical  properties.  It  is  an  
exclusive biomaterial with positive distinctive properties, favored 
for medical usages. In fact, chitosan has intra-molecular hydrogen 
bonding formed between the hydroxyl and amino groups. So, it 
is  easy  to  handle  because  of  its  thermal  resistance  and  is  used  in  
medicine. Chitosan fibres can be used effectively for absorbable 
sutures and wound dressings. It is reported that using chitosan as 
a wound dressings enhance effectively the rate of healing by 75%. 
Since  chitosan  has  permeability  and  selectivity  properties,  it  can  
be used effectively in artificial kidney systems and artificial skin 
as  a  membrane.  N-Carboxyalkyl  (aryl)  chitosan,  N-Carboxyacyl 
chitosan, o-Carboxyalkyl chitosan, Sugar derivatives and Metal ion 
chelates are some examples of chitosan derivatives with potential 
applications   in   medicine.   For   example,   N-acylchitosan   can   be   
used  in  textiles  membrane  and  medical  aids  [25].  These  unique  
textile  membranes  requisite  to  be  establish  for  improvement  of  
transportation, ease of formability and blood compatibility [4]. 



Conclusion


Application   of   chitosan   in   textile   industry   and   especially   
medical membranes and aids is gaining more popularity nowadays 
and coming decades due to its eco-friendly properties. 
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