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Abstract 
 
Chitosan is one of the most demandable and most important natural 

biopolymers. Chitin and chitosan is mainly extracted from exoskeletons of 

insects, fungi cell walls, lobsters, shells of crab’s shrimp and mushroom [1, 

2]. Chitin and chitosan both is biocompatible as well as rapidly 

biodegradable biopolymer. Chitin is second most demandable biopolymers 

and its production has nearly 1011 tons and its industrial uses are 

approximately 10,000 metric tons. Chitin and chitosan has very good 

biocompatibility and it is also non-toxic and very good wound healing 

properties that’s why it is most usable biopolymers in biomedical or tissue 

engineering (TE) applications. Chitin is a primary biopolymer where 

chitosan is extracted. In this paper, we can discuss about main source of 

chitosan its processing, properties, applications and its limitations. In this 

paper, we also learn about why chitin and chitosan most important 

biopolymers that is most in the field of biomedical and TE applications. 
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Abbreviations 
CS   Chitosan 

TE   Tissue Engineering 

3D   Three dimensional 

 

1 Introduction 
  

Chitin is the second most abundant natural biopolymers after cellulose  
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due to its easy availability and its properties [3]. Chitin is made by -(1,4)-

linked N-acetyl-D-glucosamine units that is linear polysaccharide. Chitin is 

also one of the highest production and biodegradable biopolymers exists in 

nature. Chitin have mainly three types of structure; -chitin, -chitin and -

chitin [4-6]. Most of the natural chitins are -type structure. Normally, chitin 

is extracted from marine shell waste streams at industrial level by using 

chemical methods. In the chitin extraction, mainly three main steps are to be 

followed for industrial process. In the first step, raw materials are 

deproteinization by addition of an alkaline solution and in the next step 

demineralization with an acidic solution and lastly, discoloration of the 

collected product by the treatment with alkaline solutions. Fig. 1. Shows 

extraction procedure of -chitin from sea shell wastes [7-9]. 

 

Figure 1 Extraction procedure of -chitin [7-9] 

 

 Chitin has lots of superior quality as like bioactivity, non-toxic, 

biocompatibility, fast biodegradable and high mechanical strength but after 

this its uses are very limited due to its poor solubility [10]. That’s reason 

chitosan (CS) biopolymers are extracted from chitin biopolymer so we can 

say that CS is a derivative of chitin [11]. CS are extracted by mainly two 

method chemical and enzymatic process; however, in which chemical 

process are to be frequently used due to lesser cost and best suitable for mass 

production [12, 13]. Fig. 2 shows that chemical structure of chitin and CS 

and deacetylation process for extraction of CS from chitin biopolymer.   
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Figure 2 Deacetylation procedure and chemical structure of chitin and CS 

biopolymers [14] 

 

 CS is a chitin copolymer that is obtained from the deacetylation of chitin 

using alkaline linked by -1,4 glycosidic linkages and formed by D-

glucosamine and N-acetyl-D-glucosamine units [15]. The ratio between two 

units is called as degree of deacetylation and when it reaches near to 50%, 

chitin non-soluble properties converted into soluble in aqueous acidic media 

and it is called CS [16-18]. CS quality is mainly depends on the main source 

of chitin and process of extraction. CS applications are mainly depending on 

its characteristics such as, molecular weight, turbidity of polymer solution, 

appearance of polymer and degree of deacetylation [19]. Normally CS are 

reacting with small molecules and it transformed inti composites. CS 

hydrogels is also a CS composites [20]. CS is a very good bioactive, 

biodegradable and biocompatible biopolymer but its uses are restricted due to 

less flexibility but when CS are mixed with other biopolymers and fillers its 

applications are vastly increased such as wound healing, drug delivery 

system, bone/ TE, fabrication of biocompatible and biodegradable 

scaffolds/implants [21-23]. 

 

       2 CS Biopolymer: Properties, Processing and Uses 
 

2.1 CS Properties 
 

 CS is a bioactive, biocompatible, inexpensive and biodegradable natural 

polymer that can be extracted from chitin polymer and its various application 

in the field of biomedical/ TE applications [24]. CS and its derivatives has  
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been most widely research area as a TE biomaterials because of 

controllable/tuneable degradation rate without any producing any toxic end 

products when new tissue is formed. CS is also porous materials that reason 

it is more suitable for fabrication of biocompatible scaffolds/implants [25, 

26]. 

 

2.2 CS Processing 
 

 CS biomaterials are mainly extracted from chitin biomaterials. The main 

source of chitin are crabs, crustaceans and shrimps. Fig. 3 shows the 

extraction procedure from raw materials.  

 

 
 

Figure 3 Schematic diagram of extraction of CS biopolymers from raw materials 

[27] 

 

 As shown in Fig. 3 at first marine waste are collected from different 

sources (exoskeletons of insects, fungi cell walls, lobsters, shells of crab’s 

shrimp and mushroom) and clean them after that extraction process of chitin 

is started in which mainly three steps are to be followed (Demineralization,  
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deproteinization, decolorization) [27, 28]. After chitin extracted CS 

biopolymer extraction procedure is started in which only one step is required 

which called deacetylation are to performed at the presence of NaOH. It must 

be noted that CS quality is mainly depends on quality of raw materials and 

method of isolation followed for extraction of CS biopolymers [29]. 

 

2.3 CS Applications 
 

 CS and its derivatives are most versatile biopolymer materials due to 

bioactivities, controllable biodegradability, high mechanical and structural 

strength, non-toxicity, porosity, high surface area, biocompatibility and low-

allergenicity. CS can easily molded into forms and shape. Fig. 4 shows 

different applications of CS biopolymers. 

Some of the most important area where CS polymers can be used are noted 

below [28-33]: -  

 TE Applications: - Due to superior and best suitable properties for tissue 

repair and regeneration CS are most widely used in TE applications. 

 Drug delivery system: - CS are most widely used in 

pharmaceutical industry in drug delivery system in various form 

such as nanoparticles, vaccines, tablets and nucleic acids. 

 Wound healing: -  In CS antimicrobial activity and low 

immunogenicity exhibit that is very helpful as biomaterials for 

wound healing. It helps to growth 3D tissue matrix. CS is mainly 

used in endoscopic surgery, plastic surgery and skin grafting. 

 Water treatment: - CS is a best or most efficient adsorption of 

pollutants materials in water treatment due to presence of hydroxyl 

and amino groups. 

 Obesity treatment 
 

 
Figure 4 CS and their different applications [30] 
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 Mucosal immunity enhancer 

 For treatment of age related diseases 

 In food industry 

 For treatment of dry mouth 

 
3 Conclusions 

 

There are conclusions that have drawn from the present study of CS as a 

biopolymer: Properties, processing and applications:  

 Chitin and CS has very good biocompatibility and it is also non-toxic 

and very good wound healing properties that’s why it is most usable 

biopolymers in biomedical or tissue engineering (TE) applications. 

Chitin is a primary biopolymer where chitosan is extracted. 

 CS are reacting with small molecules and it transformed inti composites. 

CS hydrogels is also a CS composites. CS is a very good bioactive, 

biodegradable and biocompatible biopolymer but its uses are restricted 

due to less flexibility but when CS are mixed with other biopolymers and 

fillers its applications are vastly increased such as wound healing, drug 

delivery system, bone/ TE, fabrication of biocompatible and 

biodegradable scaffolds/implants.  

 CS and its derivatives are most versatile biopolymer materials due to 

bioactivities, controllable biodegradability, high mechanical and 

structural strength, non-toxicity, porosity, high surface area, 

biocompatibility and low-allergenicity. CS can easily mold into forms 

and shape. 
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