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Abstract 

The Chitosan is a biodegradable biopolymer that occurs naturally and is obtained from chitin, the 
second most prevalent biopolymer in nature, following cellulose. Chitosan has gained significant 
attention in recent years due to its unique properties such as biocompatibility, biodegradability, non-
toxicity, and antimicrobial activity. In this review, we will discuss the synthesis and various 
applications of chitosan. 
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1. Introduction 

1. The Synthesis of chitosan: 
Chitosan can be synthesized by deacetylation of chitin [1-5], which is found in the exoskeleton of 

crustaceans, insects, and fungi [6-10].  
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Fig. 1. Chitin (C) and Chitosan (Cs) Structural units. 

 
The deacetylation process involves the removal of acetyl groups from chitin using an alkaline 

solution [11-15], resulting in the formation of chitosan. 

76 
 

http://www.ijiset.com/
mailto:sci.angam.ganem@uobabylon.edu.iq


IJISET - International Journal of Innovative Science, Engineering & Technology, Vol. 10 Issue 04, April 2023  

ISSN (Online) 2348 – 7968 | Impact Factor – 6.72 

www.ijiset.com  

 
Fig. 2. Schematic Representation of Chitosan Production 

 
 The degree of deacetylation (DD) of chitosan can be controlled by varying the reaction conditions 

such as temperature, pH, and reaction time. High DD chitosan is obtained under high temperature, high 
pH, and long reaction time. The DD of chitosan is an important parameter that affects its properties 
such as solubility, viscosity, and molecular weight [16-19]. 
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2. Applications of chitosan:  
2.1. Biomedical applications: 
 Chitosan has been widely used in biomedical applications due to its biocompatibility and 

biodegradability. Chitosan-based scaffolds have been used for tissue engineering applications such as 
bone, cartilage, and skin regeneration [20]. Chitosan nanoparticles have been used for drug delivery 
applications due to their ability to encapsulate drugs and target specific cells or tissues [21]. 

Kumar et al. synthesized chitosan nanoparticles (CSNPs) using a simple and cost-effective method 
[21]. They demonstrated that CSNPs could encapsulate and deliver drugs effectively, making them a 
promising candidate for drug delivery applications. The study also investigated the effect of various 
parameters such as chitosan concentration, stirring speed, and cross-linking agent on the particle size 
and drug release profile of CSNPs. 

 
2.2. Environmental applications: 
 
 Chitosan has also been used in environmental applications such as water treatment and wastewater 

management. Chitosan has been shown to be effective in removing heavy metals and dyes from water. 
Chitosan-based membranes have also been developed for water filtration applications. Yang et al. 
reviewed the potential applications of chitosan-based nanomaterials in wastewater treatment [22]. They 
discussed the various methods of synthesis of chitosan-based nanomaterials such as chitosan 
nanoparticles, chitosan microspheres, and chitosan aerogels.  

El Hadrami et al. reviewed the potential applications of chitosan as a biocontrol agent in 
agriculture [23]. They discussed the various mechanisms by which chitosan can control plant diseases, 
including induction of plant defense responses, inhibition of fungal growth, and stimulation of plant 
growth. The study also highlighted the need for further research to optimize the use of chitosan as a 
biocontrol agent. Chitosan can also be used as a flocculant, which can help to aggregate suspended 
particles and facilitate their removal from wastewater [24].  

 
2.3. Food applications: 
 
Chitosan has been used in food applications as a preservative and packaging material. Chitosan 

coatings have been applied to fruits and vegetables to extend their shelf life by inhibiting the growth of 
microorganisms [25]. 

 
2.4. Cosmetics applications: 
 
Chitosan has been used in cosmetics formulations, as it can help to enhance skin moisturization 

and reduce skin irritation. It has also been found to have antioxidant properties, which can help to 
protect the skin from damage caused by free radicals [26]. 

  
2.5. Agricultural applications: 
 
Chitosan has been used as a natural pesticide, as it has been found to have antimicrobial properties 

against plant pathogens, as well as to stimulate plant growth and enhance plant resistance to 
environmental stressors [27].  
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2. Conclusions 
 Chitosan is a versatile biopolymer with a wide range of applications in various fields such as 

biomedical, environmental, and food applications. Chitosan can be synthesized by deacetylation of 
chitin, and its properties such as solubility, viscosity, and molecular weight can be controlled by 
varying the reaction conditions. Chitosan-based materials have been shown to be effective in various 
applications, and ongoing research is exploring new applications for this promising biopolymer. 
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