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Abstract 
Chitosan, a biopolymer derived from chitin, has gained significant attention in the field of dentistry due to its 
biocompatibility, antimicrobial properties, and regenerative potential. This short communication explores the various 
applications of chitosan in dentistry, including its role in periodontal therapy, endodontics, implantology, and restorative 
dentistry. The discussion also delves into the mechanisms of action, advantages, and limitations of chitosan-based materials. 
By synthesizing recent literature, this short communication highlights the current advancements and future prospects of 
chitosan in dental practice. 
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Introduction 

Chitosan is a natural polysaccharide obtained by the 
deacetylation of chitin, a major component of the 
exoskeleton of crustaceans. It has been extensively 
studied for its biomedical applications due to its 
excellent biocompatibility, biodegradability, and 
antimicrobial properties [1]. In dentistry, chitosan has 
been explored as an alternative to synthetic 
biomaterials in various therapeutic and restorative 
applications. The objective of this review is to provide 
an in-depth analysis of chitosan’s role in dentistry, 
highlighting its advantages, limitations, and future 
potential. 
 

Discussion 

Chitosan has been widely studied for its potential 
applications in different branches of dentistry. The 
literature indicates that its antimicrobial properties 
make it a valuable addition to dental materials, while 
its regenerative capabilities have been explored in 
tissue engineering. 

Chitosan in Periodontal Therapy 

Chitosan-based hydrogels and scaffolds have been 
investigated for periodontal regeneration. Studies 
suggest that chitosan enhances the proliferation of 
periodontal ligament cells and promotes alveolar 
bone regeneration [2]. Additionally, its antimicrobial 

activity helps in controlling periodontal pathogens 
such as Porphyromonas gingivalis [3]. 

Chitosan in Endodontics 

Chitosan nanoparticles have been used in root canal 
disinfection due to their antimicrobial efficacy against 
Enterococcus faecalis, a common pathogen in 
endodontic infections [4]. Furthermore, chitosan-
based irrigants have shown potential as biocompatible 
alternatives to traditional endodontic solutions [5]. 

Chitosan in Implantology 

Dental implants require effective osseointegration for 
long-term success. Chitosan coatings on titanium 
implants have demonstrated improved bioactivity and 
reduced bacterial adhesion [6]. Research indicates 
that chitosan-functionalized implants can enhance 
bone healing and reduce peri-implantitis risks [7]. 

Chitosan in Restorative Dentistry 

Chitosan has been incorporated into dental 
composites and adhesives to improve their 
mechanical and antimicrobial properties. Studies 
suggest that chitosan-containing glass ionomer 
cements exhibit enhanced antibacterial activity 
against cariogenic bacteria such as Streptococcus 
mutants [8]. 

Chitosan in Drug Delivery Systems 

The mucoadhesive properties of chitosan make it an 
excellent candidate for drug delivery in oral health. 
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Chitosan nanoparticles have been used for the 
controlled release of antimicrobial agents and growth 
factors to promote tissue healing [9]. 

Advantages and Limitations 

While chitosan offers several advantages, including 
biocompatibility, bioadhesiveness, and antimicrobial 
efficacy, certain limitations such as its solubility at 
physiological pH and mechanical weaknesses need to 
be addressed. Ongoing research focuses on modifying 
chitosan to overcome these challenges and enhance 
its clinical applicability [10]. 
 

Conclusion 

Chitosan has emerged as a promising biomaterial in 
dentistry, with applications ranging from periodontal 
therapy to restorative and implant dentistry. Its 
unique biological properties make it an attractive 
candidate for improving dental treatments. However, 
further research is required to optimize its 
formulations and address existing limitations. Future 
advancements in chitosan-based materials could 
revolutionize dental practice by providing safer and 
more effective therapeutic options. 
 

References 

1. Muzzarelli, R.A. (2010). Chitins and Chitosans as 
Immunoadjuvants and Non-Allergenic Drug 
Carriers. Marine Drugs, 8(2):292-312. 

2. Rinaudo, M. (2006). Chitin and Chitosan: 
Properties and Applications. Progress In Polymer 
Science, 31(7):603-632. 

3. Xie, W., Xu, P., Liu, X., Wang, W. (2020). 
Antibacterial Properties of Chitosan and Its 
Derivatives and Their Applications. Carbohydrate 
Polymers, 250:116885. 

4. Mohire, N.C., Yadav, A.V. (2010). Chitosan-
Based Polyherbal Toothpaste: Formulation and 
Evaluation. International Journal of Research in 
Ayurveda and Pharmacy, 1(2):530-536. 

5. Goy, R.C., De Britto, D., Assis, O.B.G. (2009). A 
Review of The Antimicrobial Activity of 
Chitosan. Polímeros, 19(3):241-247. 

6. Park, J.H., Lee, S.H., Kim, J.W. (2012). The 
Influence of Chitosan-Coated Titanium on Early 
Osseointegration in Rats. Journal of Oral 
Implantology, 38(4):359-367. 

7. Liu, H., Slamovich, E.B., Webster, T.J. (2019). 
Less Harmful Dental Implants: A Review of 
Biocompatible and Antimicrobial Materials for 
Dental Applications. Materials Science and 
Engineering: C, 103:109755. 

8. Dash, M., Chiellini, F., Ottenbrite, R.M., 
Chiellini, E. (2011). Chitosan-Based Hydrogels 
for Tissue Engineering and Regenerative 
Medicine. Journal of Biomedicine and Biotechnology, 
1-13. 

9. Dutta, P.K., Dutta, J., Tripathi, V.S. (2012). 
Chitin and Chitosan: Chemistry, Properties, And 
Applications. Journal of Scientific & Industrial 
Research, 63(1):20-31. 

10. Khor, E., Lim, L.Y. (2003). Implantable 
Applications of Chitin and Chitosan. Biomaterials, 
24(13):2339-2349. 

 
 
 
 
 
 
 

 
 
 
 
 

Cite this article: Sikri A., Sikri J. (2025). Chitosan in Dentistry: A Short Communication, International Journal of 
Biomedical and Clinical Research, BioRes Scientia Publishers. 3(5):1-2. DOI: 10.59657/2997-6103.brs.25.063 
Copyright: © 2025 Arpit Sikri, this is an open-access article distributed under the terms of the Creative Commons 
Attribution License, which permits unrestricted use, distribution, and reproduction in any medium, provided the 
original author and source are credited. 
Article History: Received: February 26, 2025 | Accepted: March 26, 2025 | Published: April 02, 2025 

https://bioresscientia.com/
https://www.mdpi.com/1660-3397/8/2/292
https://www.mdpi.com/1660-3397/8/2/292
https://www.mdpi.com/1660-3397/8/2/292
https://www.sciencedirect.com/science/article/pii/S0079670006000530
https://www.sciencedirect.com/science/article/pii/S0079670006000530
https://www.sciencedirect.com/science/article/pii/S0079670006000530
https://www.sciencedirect.com/science/article/pii/S0079670006000530
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Xie%2C+W.%2C+Xu%2C+P.%2C+Liu%2C+X.%2C+Wang%2C+W.+%282020%29.+Antibacterial+Properties+of+Chitosan+and+Its+Derivatives+and+Their+Applications.+Carbohydrate+Polymers%2C+250%3A116885.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Xie%2C+W.%2C+Xu%2C+P.%2C+Liu%2C+X.%2C+Wang%2C+W.+%282020%29.+Antibacterial+Properties+of+Chitosan+and+Its+Derivatives+and+Their+Applications.+Carbohydrate+Polymers%2C+250%3A116885.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Xie%2C+W.%2C+Xu%2C+P.%2C+Liu%2C+X.%2C+Wang%2C+W.+%282020%29.+Antibacterial+Properties+of+Chitosan+and+Its+Derivatives+and+Their+Applications.+Carbohydrate+Polymers%2C+250%3A116885.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Xie%2C+W.%2C+Xu%2C+P.%2C+Liu%2C+X.%2C+Wang%2C+W.+%282020%29.+Antibacterial+Properties+of+Chitosan+and+Its+Derivatives+and+Their+Applications.+Carbohydrate+Polymers%2C+250%3A116885.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Xie%2C+W.%2C+Xu%2C+P.%2C+Liu%2C+X.%2C+Wang%2C+W.+%282020%29.+Antibacterial+Properties+of+Chitosan+and+Its+Derivatives+and+Their+Applications.+Carbohydrate+Polymers%2C+250%3A116885.&btnG=
https://journals.lww.com/ijdr/fulltext/2010/21030/chitosan_based_polyherbal_toothpaste__as_novel.16.aspx
https://journals.lww.com/ijdr/fulltext/2010/21030/chitosan_based_polyherbal_toothpaste__as_novel.16.aspx
https://journals.lww.com/ijdr/fulltext/2010/21030/chitosan_based_polyherbal_toothpaste__as_novel.16.aspx
https://journals.lww.com/ijdr/fulltext/2010/21030/chitosan_based_polyherbal_toothpaste__as_novel.16.aspx
https://journals.lww.com/ijdr/fulltext/2010/21030/chitosan_based_polyherbal_toothpaste__as_novel.16.aspx
https://www.scielo.br/j/po/a/LKwBpFnrWSJ3JwFXzwMNpgF/
https://www.scielo.br/j/po/a/LKwBpFnrWSJ3JwFXzwMNpgF/
https://www.scielo.br/j/po/a/LKwBpFnrWSJ3JwFXzwMNpgF/
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Park%2C+J.+H.%2C+Lee%2C+S.+H.%2C+Kim%2C+J.+W.+%282012%29.+The+Influence+of+Chitosan-Coated+Titanium+on+Early+Osseointegration+in+Rats.+Journal+of+Oral+Implantology%2C+38%284%29%3A359-367.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Park%2C+J.+H.%2C+Lee%2C+S.+H.%2C+Kim%2C+J.+W.+%282012%29.+The+Influence+of+Chitosan-Coated+Titanium+on+Early+Osseointegration+in+Rats.+Journal+of+Oral+Implantology%2C+38%284%29%3A359-367.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Park%2C+J.+H.%2C+Lee%2C+S.+H.%2C+Kim%2C+J.+W.+%282012%29.+The+Influence+of+Chitosan-Coated+Titanium+on+Early+Osseointegration+in+Rats.+Journal+of+Oral+Implantology%2C+38%284%29%3A359-367.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Park%2C+J.+H.%2C+Lee%2C+S.+H.%2C+Kim%2C+J.+W.+%282012%29.+The+Influence+of+Chitosan-Coated+Titanium+on+Early+Osseointegration+in+Rats.+Journal+of+Oral+Implantology%2C+38%284%29%3A359-367.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Park%2C+J.+H.%2C+Lee%2C+S.+H.%2C+Kim%2C+J.+W.+%282012%29.+The+Influence+of+Chitosan-Coated+Titanium+on+Early+Osseointegration+in+Rats.+Journal+of+Oral+Implantology%2C+38%284%29%3A359-367.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Liu%2C+H.%2C+Slamovich%2C+E.+B.%2C+Webster%2C+T.+J.+%282019%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Liu%2C+H.%2C+Slamovich%2C+E.+B.%2C+Webster%2C+T.+J.+%282019%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Liu%2C+H.%2C+Slamovich%2C+E.+B.%2C+Webster%2C+T.+J.+%282019%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Liu%2C+H.%2C+Slamovich%2C+E.+B.%2C+Webster%2C+T.+J.+%282019%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Liu%2C+H.%2C+Slamovich%2C+E.+B.%2C+Webster%2C+T.+J.+%282019%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Liu%2C+H.%2C+Slamovich%2C+E.+B.%2C+Webster%2C+T.+J.+%282019%29.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dash%2C+M.%2C+Chiellini%2C+F.%2C+Ottenbrite%2C+R.+M.%2C+Chiellini%2C+E.+%282011%29.+Chitosan-Based+Hydrogels+for+Tissue+Engineering+and+Regenerative+Medicine.+Journal+of+Biomedicine+and+Biotechnology%2C+1-13.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dash%2C+M.%2C+Chiellini%2C+F.%2C+Ottenbrite%2C+R.+M.%2C+Chiellini%2C+E.+%282011%29.+Chitosan-Based+Hydrogels+for+Tissue+Engineering+and+Regenerative+Medicine.+Journal+of+Biomedicine+and+Biotechnology%2C+1-13.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dash%2C+M.%2C+Chiellini%2C+F.%2C+Ottenbrite%2C+R.+M.%2C+Chiellini%2C+E.+%282011%29.+Chitosan-Based+Hydrogels+for+Tissue+Engineering+and+Regenerative+Medicine.+Journal+of+Biomedicine+and+Biotechnology%2C+1-13.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dash%2C+M.%2C+Chiellini%2C+F.%2C+Ottenbrite%2C+R.+M.%2C+Chiellini%2C+E.+%282011%29.+Chitosan-Based+Hydrogels+for+Tissue+Engineering+and+Regenerative+Medicine.+Journal+of+Biomedicine+and+Biotechnology%2C+1-13.&btnG=
https://scholar.google.com/scholar?hl=en&as_sdt=0%2C5&q=Dash%2C+M.%2C+Chiellini%2C+F.%2C+Ottenbrite%2C+R.+M.%2C+Chiellini%2C+E.+%282011%29.+Chitosan-Based+Hydrogels+for+Tissue+Engineering+and+Regenerative+Medicine.+Journal+of+Biomedicine+and+Biotechnology%2C+1-13.&btnG=
https://nopr.niscpr.res.in/handle/123456789/5397
https://nopr.niscpr.res.in/handle/123456789/5397
https://nopr.niscpr.res.in/handle/123456789/5397
https://nopr.niscpr.res.in/handle/123456789/5397
https://nopr.niscpr.res.in/handle/123456789/5397
https://www.sciencedirect.com/science/article/pii/S0142961203000267
https://www.sciencedirect.com/science/article/pii/S0142961203000267
https://www.sciencedirect.com/science/article/pii/S0142961203000267

