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ABSTRACT:  
D-glucosamine, derived from the deacetylation of chitin present in the shells of marine crustaceans, is repeatedly converted 
into a macromolecule known as chitosan (in particular from crabs and prawns). Chitosan is a natural polysaccharide with 
confirmed antibacterial properties that is biodegradable and non-toxic. Among the many advantages of chitosan and its 
derivatives are their excellent biocompatibility, non-toxicity to humans, biodegradability, reactivity of the deacetylated 

amino groups, selective permeability, polyelectrolyte action, antimicrobial activity, ability to form gel, film, and sponge, 
absorptive capacity, anti-inflammatory properties, and wound healing properties. 4,5. One of chitosan's most notable 
qualities is its high bioactivity, which makes it a very interesting material to use in the development of new biomaterials for 
application in the field of dentistry. This review's objective was to investigate chitosan's potential use in dentistry. 
Keywords: Chitosan; Biodegrability; Natural polysaccharide,dentistry,regeneration 

 
Received: 19 November, 2022                                       Accepted: 18 December, 2022 

 
Corresponding Author: Harpuneet Kaur, Former BDS Graduate, National Dental College & Hospital, Dera Bassi, Punjab, 

India  

 
This article may be cited as: Kaur H, Bharti S. Applications of chitosan in dentistry: A review. Int J Res Health Allied Sci 
2023; 9(3):10-14. 

 

INTRODUCTION 

A macromolecule called chitosan is created when D-

glucosamine, which comes from the deacetylation of 

chitin found in the shells of marine crustaceans, is 

repeated (in particular from crabs and prawns). It is a 
fibre that is indigestible and chemically comparable to 

cellulose. A natural polysaccharide with 

biodegradable, non-toxic, and tested antibacterial 

characteristics is chitosan1,2. Although some 

publications only refer to it as chitosan after it has 

undergone 70% deacetylation, the common word is 

used to refer to chitin that has reached around 50% 

deacetylation. Chitosan is currently a commonly 

utilised substance since it can be generated from 

renewable sources, possesses antibacterial qualities, is 

biocompatible, and has no harmful effects. Chitosan 

usage in several dental applications has been studied.3 
Excellent biocompatibility, non-toxicity to humans, 

biodegradability, reactivity of the deacetylated amino 

groups, selective permeability, polyelectrolyte action, 

antimicrobial activity, ability to form gel, film, and 

sponge, absorptive capacity, anti-inflammatory 

properties, and wound healing properties are just a 

few of the benefits of chitosan and its derivatives4,5. 

High bioactivity is one of chitosan's most significant 

characteristics, which makes it a very fascinating 

material to use in the creation of new biomaterials for 

use in the field of dentistry5. 

 

HISTORY 

In 1811, Braconnot named the chitin he extracted 

from mushrooms fongine; Odier later changed the 

name to chitin. When Rouget introduced chitin to a 

hot potassium hydroxide solution in 1859, he found 

the primary chitin derivative, chitosan. Gilson 

established the presence of glucosamine in chitin in 

1894, and Hoppe-Seyler gave it the name chitosan the 

same year22,23. 

 

BASIC STRUCTURE  

The linear structure of chitosan's fundamental 
structure contains beta-1, 4-O-glycosyl linked to 

glycosamine traces. 

Three distinct functional groups, including amino and 

amido groups located at position C-2 and hydroxyl 

groups located at positions C-3 and C-6, make up the 

active portions of chitosan. As a result, it is simple to 

derive.3 
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PREPARATION OF CHITOSAN 

In general, there are two main ways to make chitosan 

from chitin with differing degrees of acetylation. They 

include the homogeneous deacetylation of pre-swollen 

chitin under vacuum (by lowering pressure) and the 
heterogeneous deacetylation of solid chitin.The 

favoured commercial procedure is heterogeneous 

deacetylation, which involves preferential reactivity in 

the amorphous parts of the polymer, leaving the 

difficult-to-treat native crystalline sections in the 

parent chitin largely untouched. However, 

homogeneous alteration is carried out by using a 

moderately concentrated alkali (13% w/w) that acts on 

pre-swollen chitin to increase the interaction with the 

alkali and is then allowed to react at 25–40oC for 12–

24 hours.6,7 

 

APPLICATIONS IN DENTISTRY  

A. ORAL SURGERY 

B. CONSERVATIVE DENTISTRY 

C. PEDIATRIC DENTISTRY 

D. ENDODONTICS 

E. PERIODONTOLOGY 

F. ORAL PATHOLOGY 

G. ORTHODONTICS 

H. PREVENTIVE DENTISTRY 

 

 ORAL SURGERY 
Chitosan is used to promote wound healing as a local 

hemostatic or bone regeneration agent9. 

Regenerative qualities are in fact among its key 

characteristics. Macrophages are activated, fibroblasts 

are stimulated to create collagen VI, and cells are 

stimulated to produce growth factors that aid in 

regeneration when exposed to Chitosan. For this, the 

Chitosan  encourages the recovery from injuries or 

traumatic experiences. Additionally, because of its 

shape, it serves as a scaffold for the creation of 

bones8,9. Chitosan is frequently utilised in oral surgery 

due to its capacity for regeneration.  
In an erupted tooth socket following extraction, 

chitosan is beneficial in encouraging wound healing 

and early osteogenesis8. 

 Chitosan may also improve the tensile strength of 

wounds, according to reports8,10. 

Chitosan with a high DDA (degree of deacetylation) 

encourages the production of osteoblasts and 

biomineralization. Therefore, the healing and 

osseointegration of dental implants in the future can 

be improved by this combination of laser surface and 

chitosan13. 

 

CONSERVATIVE DENTISTRY 

In conservative dentistry, the capacity to create a film 

and gel is particularly helpful for preventing 

caries9,11.  

By covering the exposed vital pulp with a substance, 

direct pulp capping preserves the pulp's life and 

preserves its biological and functional functions. 

Applying the capping material to the exposed location 

encourages the growth of reparative dentin. Although 

many contemporary materials do not meet the clinical 

requirements, effective pulp capping materials must 

be biocompatible and have the capacity to encourage 

the creation of dentin bridges. For clinical 
applications, Gp-CT material displayed adequate 

setting time and compressive strength as well as 

steady pH values. As a potential material for direct 

pulp capping, Gp-CT (gypsum-based chitosan 

material ) material exhibits promise14. 

Traditional glass ionomer cement (GIC) has many 

benefits, including the ability to connect to tooth 

enamel and dentin tissue by itself, the release of 

fluoride, the prevention of cavities, and the 

demonstration of antibacterial capabilities by 

producing a low pH environment. However, 

numerous drawbacks of GIC's poor mechanical 
qualities, such as their fragile structure, poor long-

term performance under pressures, early humidity 

sensitivity, insufficient microhardness, and 

susceptibility to wear15,16,17 .When combined with 

chitosan, glass ionomer cement expected to be less 

susceptible to the oral environment without 

compromising its mechanical qualities. The results for 

both the microhardness and surface roughness 

improved with the addition of Chitosan to GIC. Its 

usage in the mouth is therefore promising. Due to the 

stomach acid erosive cycle's relatively low 
effectiveness, Chitosan modified GIC seems 

promising in GERD patients15. 

 

PEDIATRIC DENTISTRY 

Formocresol has earned a reputation for being 

poisonous, carcinogenic, and mutagenic over time18,19. 

Less people are using formocresol as a pulpotomy 

medication. It would be preferable to find a substitute 

for this medication that does not cause the same local 

and systemic issues.A safe, biocompatible, and 

efficient treatment option for pulpotomy in primary 

molars is chitosan. Chitosan can be utilised as a 
substitute to formocresol as a pulpotomy agent 

because of its benefits19. 

 

ENDODONTICS 

Because of its potent antimicrobial properties, it is 

employed in endodontics. In fact, it affects the root 

canal bacteria that are the most resilient9,11. Chitosan 

interacts with the bacterial cells' negative charges and 

destroys intracellular components9. 

Propolis and chitosan-based medications have a 

variety of applications in the endodontic treatment of 

root canals, but what is highlighted in particular is 

their potential efficacy against resistant 

microorganisms like E. faecalis and C. albicans, as 

well as being biocompatible to the periapical tissues 

in comparison to the most commonly used agents. 

Their therapeutic qualities, such as anti-inflammatory, 

antifungal, and antiseptic capabilities, make them 

suited for use in endodontic treatment since they 

target bacteria that is challenging to eradicate20. 
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PERIODONTOLOGY 

It functions by preventing periodontal tissue loss and 

promoting their regeneration. Many scientists concur 

that Chitosan may be used to replace lost periodontal 

tissues. Additionally, because of its capacity for 
regeneration, it creates scaffolds on which osteoblasts 

can manufacture bone matrix9,12. 

Chitosan brushes may be effective tools for peri-

implant inflammation in its early phases and for the 

removal of plaque that has been professionally 

applied21 

When used with toothpaste, mouthwash, and chewing 

gum, chitosan has antibacterial properties that help to 

reduce the number of microorganisms in the oral 

cavity. Additionally, chitosan has antiplaque efficacy 

against a number of oral infections, including 

Aggregatibacter actinomycetemcomitans, Prevotella 
intermedia, and Porphyromonas gingivalis23. 

According to research, periodontal and gingival 

fibroblasts' ability to inhibit inflammation is what 

causes periodontal disorders to become less 

painful23,24. 

Formulations containing chitosan stay on the 

application site for a long period; their capacity for 

tissue regeneration and hemostasis negate the need for 

additional materials, such as barrier membranes and 

bone grafts in regenerative therapies. Additionally, 

chitosan exhibits osteoconductivity and induces 

neovascularization, which speed up the development 

of new bone23. 

Antibiotics including metronidazole, chlorhexidine, 

and nystatin are delivered to periodontal tissues using 

chitosan nanoparticles. When used as an adjuvant to 

scaling and root planing in chronic periodontal 

patients, chitosan gel combined with or without 15% 

metronidazole showed substantial improvements in 

bleeding indices, probing depth, and clinical 

attachment level23,25. 

Guided Tissue Regeneration's fundamental approach 

entails isolating the periodontal defect with a suitable 
membrane (resorbable or non-resorbable) that acts as 

a physical barrier to gingival tissue infiltration into the 

osseous defects, promoting bone regeneration and 

discouraging the proliferation of fibrous tissue at the 

same time. The template must have specific 

biological, physical, chemical, and bioactive 

properties that promote a favourable host tissue 

response in a self-contained temporal system 

conducive to tissue regeneration in order to 

accomplish this objectively, effectively, and in a 

therapeutically practical way. A complete GTR 
membrane therapy system should include a variety of 

qualities, from strong constructions (smart, bio-

integrative, and conducive) to drug delivery 

applications. The biological behaviour of the inclusive 

components and appropriate particle size enhance the 

receptivity to cellular and extracellular matrix stimuli. 

Chitosan has been identified as a promising substrate 

material for periodontal tissue regeneration since it 

complies with the aforementioned qualities32. 

ORAL PATHOLOGY 

Because of its intrinsic biocompatibility and 

antifungal effectiveness, chitosan is a good candidate 

for use in antifungal mouthwash26. The use of low-

molecular-weight chitosan solution in the study26 
presents a new and less strenuous therapy technique 

for denture stomatitis. The findings suggest that the 

chitosan solution offers a different drug that is 

clinically equivalent to nystatin for the treatment of 

stomatitis. The findings could result in the 

development of an exciting biocompatible and secure 

antifungal mouthwash. 

 

 ORTHODONTICS 

Dental hygiene is more difficult for patients with 

orthodontic attachments, and plaque buildup is 

simpler around brackets. The study27 showed that in 
order to prevent demineralization of enamel during 

the 60 days of orthodontic treatment, chitosan-

containing dentifrice was used, and its use is 

recommended to prevent white-spot lesions. It was 

suggested that adding chitosan to dentifrice is an 

efficient way to stop the enamel surrounding 

brackets from demineralizing. Dentifrice with 

chitosan in it may lessen the enamel decalcification 

seen in people with bad oral hygiene. 

 

PREVENTIVE DENTISTRY 
Periodontal disorders are primarily caused by dental 

plaque. The major objectives of the prevention and 

treatment of periodontal diseases are the elimination 

of bacterial biofilms from tooth surfaces and plaque 

control.The inclusion of various antiseptic ingredients 

to mouthwash formulations can supplement or take 

the place of mechanical plaque removal in addition to 

mechanical plaque control. Clinical investigations 

shown that several of these antimicrobial medications, 

when used without cleaning teeth, have inhibitory 

effects on plaque and gingivitis when compared to 

placebos or negative controls28,29,30. The study's30 
findings showed that the mouthwashes we looked at 

had a variety of inhibitory effects on the test bacteria. 

The positive results of this study might make it 

possible to use Chitosan alone or in conjunction with 

Chlorhexidine as a mouthwash. Chitosan's exact 

antibacterial mechanism is still a mystery. Additional 

research will aid in improving Chitosan formulations, 

whether used alone or in combination with other 

antiplaque medicines. 

Dental caries continues to be a serious public health 

issue. One of the best ways to stop tooth decay is by 
using fluoride. In order to distribute fluoride for the 

early prevention of tooth decay, it is suggested that 

the fluoride/chitosan nanoparticles created in  study 
31may be a promising method. Dental caries affects 

the enamel chemically as a result of the acidic 

environment that bacteria cause. Numerous studies 

have examined the antibacterial capabilities of 

fluoride and chitosan individually as the best means of 

preventing tooth decay. In this study, it is 



Kaur H et al. 

13 
International Journal of Research in Health and Allied Sciences |Vol. 9| Issue 3|January- February 2023 

demonstrated that the fluoride/chitosan nanoparticles 

made using ionotropic gelation with TPP have an 

appropriate size and zeta potential. More fluoride 

could be absorbed by nanoparticles in vitro, and their 

releasing profiles were smooth. Fluoride/chitosan 
nanoparticles may be an unique antibacterial and 

remineralizing element in toothpaste that helps to 

prevent dental cavities. The fluoride/chitosan 

nanoparticles created in this study may enhance the 

fluoride's effective delivery31. 

Chitosan and chitosan that has been thiolated have 

been used to create mucoadhesive nanofibre polymers 

(CS-SH). While CS-SH results in greater 

mucoadhesion, the medicines' synergistic antibacterial 

action has demonstrated fast release of the active 

ingredients. It exhibited good mucoadhesion and 

decreased oral cavity bacteria without 
cytotoxicity.According to the findings of a prior 

study, chitosan-containing polymers may promote 

oral health by lowering the growth of bacteria that 

cause tooth caries3,33. 

 

CONCLUSION  

D-glucosamine, derived from the deacetylation of 

chitin present in the shells of marine crustaceans, is 

repeatedly converted into a macromolecule known as 

chitosan (in particular from crabs and prawns).. As a 

local hemostatic or bone regeneration agent, chitosan 
is used to facilitate wound healing. High DDA (degree 

of deacetylation) chitosan promotes biomineralization 

and osteoblast growth. The ability to make a film and 

gel is especially useful in conservative dentistry for 

preventing cavities. Gypsum-based chitosan material, 

or Gp-CT, shows promise as a viable material for 

direct pulp capping. Early-stage peri-implant irritation 

and professionally applied plaque eradication may 

both benefit from the use of chitosan brushes. 

Chitosan causes neovascularization and demonstrates 

osteoconductivity, both of which hasten the growth of 

new bone. Chitosan gel with or without 15% 
metronidazole significantly improved bleeding 

indices, probing depth, and clinical attachment level 

when administered as an adjuvant to scaling and root 

planing in chronic periodontal patients. It was 

suggested that adding chitosan to dentifrice is an 

effective way to stop the enamel surrounding brackets 

from demineralizing.  

 

REFERENCES 
1. Qasim S.B., Zafar M.S., Najeeb S., Khurshid Z., Shah 

A.H., Husain S., Rehman I.U. Electrospinning of 
chitosan-based solutions for tissue engineering and 
regenerative medicine. Int. J. Mol. Sci. 2018;19:407.  

2. Cicciù M, Fiorillo L, Cervino G. Chitosan Use in 
Dentistry: A Systematic Review of Recent Clinical 
Studies. Mar Drugs. 2019 Jul 17;17(7):417. doi: 

10.3390/md17070417. PMID: 31319609; PMCID: 
PMC6669505. 

3. Erpaçal B, Adıgüzel Ö, Cangül S, Acartürk M. A 
General Overview of Chitosan and its Use in Dentistry. 
IBBJ. 2019; 5 (1) :1-11 

4. Souza Gadelha de Crvalho MM, Montenegro Stamford 
TC, Pereira dos Santos E, Tenorio P, Sampaio F (2011) 
Chitosan as an oral antimicrobial agent. Science 
against microbial pathogens: communicating current 
research and technological advances pp.542-550. 

5. Kmiec M, Pighinelli L, Tedesco MF, et al. Chitosan-
properties and applications in dentistry. Adv Tissue 
Eng Regen Med Open Access. 2017;2(4):205–211.  

6. Aranaz I, Mengíbar M, Harris R, Paños I, Miralles B, 
Acosta N, Galed G, Heras A, Functional 
Characterization of Chitin and Chitosan, Current 
Chemical Biology, 2009; 3: 203-230. 

7. Tanikonda, Rambabu & Ravi, R.K. & Sirisha, Kantheti 

& Divella, S.. (2014). Chitosan: Applications in 
dentistry. Trends in Biomaterials and Artificial Organs. 
28. 74-78. 

8. Gupta A, Rattan V, Rai S. Efficacy of Chitosan in 
promoting wound healing in extraction socket: A 
prospective study. J Oral Biol Craniofac Res. 2019 Jan-
Mar;9(1):91-95. doi: 10.1016/j.jobcr.2018.11.001. 
Epub 2018 Nov 9. PMID: 30456164; PMCID: 

PMC6234520. 

9. Franco R, Gianfreda F, Miranda M, Barlattani A, 
Bollero P. The hemostatic properties of chitosan 

in oral surgery. Biomed Biotechnol Res J [serial 

online] 2020 [cited 2022 Aug 29];4:186-8. 
10. Dai T., Tanaka M., Huang Y., Hamblin M. Chitosan 

preparations for wounds and burns: antimicrobial and 

wound-healing effects. Expert Rev Anti Infect 
Ther. 2011;9(7):857–879.  

11. Wieckiewicz M, Boening KW, Grychowska N, 
Paradowska-Stolarz A. Clinical application of chitosan 
in dental specialities. Mini Rev Med Chem 
2017;17:401-9. 

12. Ribeiro JCV, Vieira RS, Melo IM, Araújo VMA, Lima 
V. Versatility of chitosan-based biomaterials and their 

use as scaffolds for tissue regeneration. 
ScientificWorldJournal 2017;2017:8639898.  

13. Alnufaiy BM, Lambarte RNA, Al-Hamdan KS. The 
Osteogenetic Potential of Chitosan Coated Implant: 
An In Vitro Study. J Stem Cells Regen Med. 2020 Dec 
11;16(2):44-49. doi: 10.46582/jsrm.1602008. PMID: 
33414580; PMCID: PMC7772811. 

14. Hasan Subhi, Fazal Reza, Adam Husein, Saaid Ayesh 

Al Shehadat, Asma-Abdullah Nurul, "Gypsum-Based 
Material for Dental Pulp Capping: Effect of Chitosan 
and BMP-2 on Physical, Mechanical, and Cellular 
Properties", International Journal of 
Biomaterials, vol. 2018, Article 
ID 3804293, 7 pages, 2018.   

15. Soygun K, Soygun A, Dogan MC. The effects of 
chitosan addition to glass ionomer cement on 
microhardness and surface roughness. Journal of 

Applied Biomaterials & Functional Materials. January 
2021.  

16. Somani, R, Jaidka, S, Singh, DJ, Sibal, 
GK. Comparative evaluation of shear bond strength of 
various glass ionomer cements to dentin of primary 
teeth: an in vitro study. Int J Clin Pediatr Dent 2016; 
9(3): 192–196. 

17. Xie, D, Brantley, W, Culbertson, B, Wang, 

G. Mechanical properties and microstructures of glass-
ionomer cements. Dent Mater 2000; 16(2): 129–138 

18. Myers DR, Shoaf HK, Dirksen TR, Pashley DH, 
Whitford GM, Reynolds KE. Distribution of 14C-



Kaur H et al. 

14 
International Journal of Research in Health and Allied Sciences |Vol. 9| Issue 3|January- February 2023 

formaldehyde after pulpotomy with formocresol. J Am 
Dent Assoc 1978;96:805–813 

19. Nihal R Kothari, S K Srinath, Sulakshana S, Aswathy 
T, Padmapriya S. Comparative evaluation of the 
efficacy of chitosan and formocresol as medicaments 

for pulpotomy in primary molars: A clinical pilot 
study. Contemp Pediatr Dent 2021:2(2):90-100. 

20. Skoskiewicz-Malinowska Katarzyna, Kaczmarek 
Urszula, Malicka Barbara, Walczak Katarzyna and 
Zietek Marek, Application of Chitosan and Propolis in 
Endodontic Treatment: A Review, Mini-Reviews in 
Medicinal Chemistry 2017; 17(5) .   

21. Zeza B, Wohlfahrt C, Pilloni A. Chitosan brush for 

professional removal of plaque in mild peri-implantitis. 
Minerva Stomatol. 2017 Aug;66(4):163-168. doi: 
10.23736/S0026-4970.17.04040-7. Epub 2017 May 10. 
PMID: 28497660. 

22. Rinaudo M. Chitin and chitosan: Properties and 
applications. Prog Polym. 2006;31:603–32. 

23. Thangavelu A, Stelin KS, Vannala V, Mahabob N, 
Hayyan FMB, Sundaram R. An Overview of Chitosan 

and Its Role in Periodontics. J Pharm Bioallied Sci. 
2021 Jun;13(Suppl 1):S15-S18. doi: 
10.4103/jpbs.JPBS_701_20. Epub 2021 Jun 5. PMID: 
34447035; PMCID: PMC8375799. 

24. Ikinci G, Senel S, Akincibay H, Kaş S, Erciş S, Wilson 
CG, et al. Effect of chitosan on a periodontal 
pathogen Porphyromonas gingivalis. Int J 
Pharm. 2002;235:121–7 

25. Babrawala IS, Mlv P, Bv K, Khanna D. A novel 
approach using natural 1% (W/W) chitosan as a local 
drug delivery system in the management of non-
surgical periodontal treatment: A pilot study. J Int 
Acad Periodontol. 2016;18:129–33 

26. Zahra Atai, Mohammad Atai, Javid Amini, Negar 
salehi, In vivo study of antifungal effects of low-
molecular-weight chitosan against Candida 

albicans , Journal of Oral Science, 2017, Volume 
59, Issue 3, Pages 425-430, Released on J-STAGE 
September 14, 2017, Online ISSN 1880-4926, Print 
ISSN 1343-4934, https://doi.org/10.2334/josnusd.16-
0295,  

27. Uysal T, Akkurt MD, Amasyali M, Ozcan S, Yagci A, 
Basak F, Sagdic D. Does a chitosan-containing 
dentifrice prevent demineralization around orthodontic 
brackets? Angle Orthod. 2011 Mar;81(2):319-25. doi: 
10.2319/062910-359.1. PMID: 21208086; PMCID: 
PMC8925244. 

28.  S.G. Ciancio Chemical agents: plaque control, 
calculus reduction and treatment of dentinal 

hypersensitivity Periodontol 2000, 8 (1995), pp. 75-86 
29. M. Addy, N. Sharif, J. Moran A non-staining 

chlorhexidine mouthwash? Probably not: a study 
in vitro Int J Dent Hyg, 3 (2005), pp. 59-63 

30. Ahu Uraz, Duygu Boynueğri, Gönen Özcan, Burcu 
Karaduman, Dilek Uç, Sevda Şenel, Selcen Pehlivan, 
Ersin Öğüs, Nedim Sultan,Two percent chitosan 
mouthwash: A microbiological and clinical 

comparative study,Journal of Dental Sciences,Volume 
7, Issue 4,2012,Pages 342-349,ISSN 1991 7902.  

31. Niousha E, Ali Asghar S, Jamal R, et 
al. Chitosan/fluoride nanoparticles for preventing 
dental caries. Curr Dent. 2019;1:61–67. 

32. Prajakta Sanap, Vivek Hegde, Dhananjay 

Ghunawat, Madhuri Patil, Nishat Nagaonkar, 

Vinit Jagtap. Current applications of chitosan 

nanoparticles in dentistry: A review. Int J Appl 

Dent Sci 2020;6(4):81-84. 
33. Samprasit W, Kaomongkolgit R, Sukma M, et al. 

Mucoadhesive electrospun chitosan-based nanofibre 
mats for dental caries prevention. Carbohydr Polym. 
2015;117:933-40. 

 

 

 

 


