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Abstract: Chlorhexidine is a mouthwash used by dentist and the public for its anti-bacterial 

properties. It is used in dentistry for many years as an excellent anti-plaque agent to 

prevent the development of periodontal diseases. Chlorhexidine not only exhibits special 

property of substantivity, it also possesses a broad antimicrobial spectrum which makes its 

use in wide variety of oral diseases and conditions. It is often used as an ingredient in 

various mouth washes designed to reduce plaque and oral disease. It has been shown to 

have an immediate bactericidal and long-term bacteriostatic effect due to adsorption on the 

enamel surface covered with the pellicle. It’s used in almost all the fields of dentistry in 

various forms such as mouth –washes, sprays, gels and restorative materials. The usual 

dose is 10- 15 ml of undiluted chlorhexidine gluconate oral rinse, swished in the mouth for 

30 seconds, and expectorated.  
 

Keywords: Chlorhexidine, Mouthwash, Anti-Microbial, Gingitivitis, Fluoride, 

Bacteriostatic. 

 

1. INTRODUCTION 

 

A mouthwash is a flavored, usually antiseptic solution used for cleaning the mouth and 

freshen the breath. Mouthwash or mouth rinse is an antiseptic solution used as an effective 

home care system by the patient to enhance oral hygiene. Chlorhexidine is an ideal broad-

spectrum antimicrobial agent. It is effective against Gram-positive and Gram-negative 

bacteria and fungi. For nearly 60 years, chlorhexidine has been used by hospitals and clinics 

as a disinfectant and antiseptic for topical and hard-surface applications. Chlorhexidine has 

become an integral part of the strategy to prevent the transmission of disease and nosocomial 

infections. It is found in many medicines that are applied directly to the affected area of the 

body. It is an antiseptic treatment. It is used to treat and prevent infections. In general this 

drug is used where infections of the skin, mouth or throat are present or may arise. The 

treatment and prevention of infections of minor cuts, grazes, burns and scalds, athlete’s foot, 
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blisters, stings and insect bites, spots, chapped or rough skin and minor infections of the 

mouth or throat. It is also used for cleaning the skin before injections and small operations.1 

 

Chlorhexidine- History & Structure: Chlorhexidine is a bisbiguanide formulation with 

cationic properties. The molecule is symmetric with two chlorophenyle rings and two 

bigunide groups connected by a central hexamethylene chain. It is a strong base and is most 

stable in the form of salts. The most common preparation is the digluconate salt because of its 

water solubility. Chlorhexidine was developed in late 1940s as a result of search for antiviral 

agents. It was found that chlorhexidine does not possess antiviral activity but instead it 

possesses antibacterial activity. The use of chlorhexidine was begun as a general disinfectant 

with a broad antimicrobial spectrum. Its antimicrobial spectrum include most of the 

microbials such as gram positive and gram negative organism including bacterial spores, 

lipophilic viruses, yeasts and dermatophytes etc.2,3 Chlorhexidine is extensively used in 

various medical fields such as gynecology, urology, ophthalmology and treatment of burns 

etc. The first use of chlorhexidine in dental practice was in washing operation site and 

disinfecting root canals, subsequently reports appeared in the literature on the plaque control, 

prevention of caries, as a denture disinfectant, in the treatment of dry socket, apthous ulcers 

etc. 

 

Mechanism of Action: As an antiseptic mouthwash, CHX has an anti-microbial effect on 

bacteria, fungus and viruses causative for a number of different oral diseases. In vitro, the 

anti-bacterial effects of CHX all relate to altered cell membrane permeability. At low 

concentrations (0.02%-0.06%) CHX causes displacement of Ca2+ and Mg2+ and loss of K+ 

from the cell wall, resulting in a bacteriostatic effect. At high concentrations (>0.1%) CHX 

causes leakage of all the main intracellular components out of the cell, resulting in a 

bactericidal (cell lysis and death) effect.2 The anti-viral effects of CHX are also due to altered 

cell membrane permeability and ultimately CHX can inactivate enveloped viruses, such as 

herpes simplex virus, which are associated with cold sores. However, CHX has little virucidal 

activity on non-enveloped viruses, including human papilloma viruses (HPV), which may be 

associated with oral cancers. The anti-fungal effects of CHX however, relate to the 

prevention of biofilm formation on both biological and non-biological surfaces, by species 

such as Candida, rather than disrupting the structure or cellular membrane of the microbe. For 

example, CHX can reduce the amount of Candida albicans adhering to the surface of 

dentures, as well decrease the numbers of Candida albicans residing on soft tissues in vivo, 

such as the oral mucosa. The communities of bacteria, fungi and viruses residing within 

different niches of the oral cavity comprise the oral microbiome. A diverse oral microbiome 

is essential for maintaining good oral (and systemic) health. However, when it becomes less 

diverse, for example with antiseptics such as CHX, it can become dysbiotic.8 Bacterial oral 

dysbiosis and has been linked to oral diseases, including caries, periodontitis, oral cancer, 

peri-implantitis and mucosal diseases. Thus, in recent years, the potential for CHX to induce 

dysbiosis, including increased prevalence of disease-causing species in vivo, has come to be 

considered just as important direct bactericidal effect of CHX reported in the laboratory in 

vitro.2 
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Role in Dentistry: Chlorhexidine (CHX) is one of the most commonly prescribed antiseptic 

agents in the dental field. It has a long-lasting antibacterial activity with a broad-spectrum of 

action and it has been shown to reduce plaque, gingival inflammation and bleeding. Its use is 

considered a powerful adjuvant to mechanical oral hygiene (brushing and flossing), 

especially in those cases in which it cannot be performed correctly. Available as mouthwash, 

gel, aerosol, spray and disks, CHX is considered a safe compound, with minimal and 

transitory local and systemic side effects. Data support its periodic use as an adjuvant to 

normal brushing and flossing in subjects unable to maintain proper oral hygiene due to 

physical and/or mental impairment, or lack of motivation, or decreased salivary rate. CHX is 

also a useful alternative to mechanical oral hygiene procedures in those cases in which they 

are contraindicated, e.g. after a surgical procedure, or as a preoperative rinse before 

procedures in which use of a dental dam is not possible. Chlorhexidine gluconate oral rinse 

can significantly reduce plaque bacteria and prevent the development of gingivitis.10-12 The 

immediate antimicrobial activity of chlorhexidine gluconate can be beneficial to the dental 

professional as well as to the patient. Several studies support the use of a chlorhexidine 

gluconate pre-rinse to decrease bacterial aerosol contamination during in-office dental 

procedures. 

 

Adverse Effects: The most common side effects associated with chlorhexidine gluconate 

oral rinses are: 1) an increase in staining of teeth and other oral surfaces; 2) an increase in 

calculus formation; and 3) an alteration in taste perception. Oral irritation and local allergy-

type symptoms have been spontaneously reported as side effects associated with use of 

Chlorhexidine gluconate rinse Despite anti-plaque properties, increased calculus formation 

has also been reported with 0.12% CHX mouthwash. Other less common side effects include 

burning sensations (glossodynia), desquamation of the oral mucosa, swelling of the parotid 

gland and oral paraesthesia.15 However the most unwanted outcome, that deters patients using 

of CHX mouthwash, is probably tooth staining. This is common once usage exceeds more 

than several weeks, due to non-enzymatic browning (Maillard reaction) and the production of 

pigmented metal sulphide formation in the pellicle.16 This in turn can also allow tin and iron 

binding reactions with dietary aldehydes and ketones that enhances precipitation of food 

components onto teeth. Nevertheless, formulations of CHX are now available to prevent 

tooth staining, for example 0.2% Curasept ADSTM, where an anti-discoloration system 

(ADS) has been added to reduce tooth surface staining, via inhibition of the Maillard reaction 

and protein denaturation. There is also now evidence from systematic review that ADS does 

not effect the ability of CHX to reduce to gingival inflammation and plaque scores.17  The 

more potentially serious side effects associated with the oral use of CHX are the possible 

Type IV and Type I hypersensitivity reactions accompanied by severe anaphylaxis. For CHX, 

these are reported at an incidence of 0.78 per 100,000 exposures. There are also case studies 

reporting that CHX mouthwash can lead to respiratory arrest and death due to severe 

anaphylactic responses.18 Hence, although rare, and of limited numbers, such reported 

allergic reactions have influenced the usage of CHX amongst clinicians in recent years, and 

must have some bearing when considering risk versus benefit for appropriate use of CHX in 

the management of all relevant oral conditions. It is unlikely that these reactions are 

associated with any other components within the mouthwash, which comprises of glycerol, 

macrogolglycerol hydroxystearate, sorbitol liquid (non-crystallising) and purified water, 
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although some formations do contain menthols that does have the potential to irritate mucosal 

tissues in rare cases. It is suggested that mothers may choose to avoid CHX formulations 

containing alcohol by US and UK. The advice is more cautious in the US, as the Food and 

Drug Agency (FDA) state that CHX may be best avoided, due to the lack of evidence 

confirming its use is safe during pregnancy and breast feeding. Another emerging issue with 

CHX is that of Antimicrobial resistance (AMR), whereby the micro-organisms it is designed 

to kill, adapt and become resistant, which means that the mouthwash becomes less effective. 

There are several mechanisms by which this may occur, including mutation in or the addition 

of genetic material, leading to changes in cell membrane structure (increased expression of 

efflux pumps) and promoting the cross-resistance of other bacteria to antibiotics, including 

amongst the most multi-drug resistant species.6,19 

 

Deactivation: Chlorhexidine is deactivated by forming insoluble salts with anionic 

compounds, including the anionic surfactants commonly used as detergents in toothpastes 

and mouthwashes, anionic thickeners such as carbomer, and anionic emulsifiers such as 

acrylates/C10-30 alkyl acrylate crosspolymer, among many others. For this reason, 

chlorhexidine mouth rinses should be used at least 30 minutes after other dental products.20 

For best effectiveness, food, drink, smoking, and mouth rinses should be avoided for at least 

one hour after use. Many topical skin products, cleansers, and hand sanitizers should also be 

avoided to prevent deactivation when chlorhexidine (a topical itself or the residue from a 

cleanser) is meant to remain on the skin.  

  

Evidence Supporting Current Use And Future Studies: There is an evidence base to 

suggest that CHX may be effective for plaque control and gingivitis, alveolar osteitis (not 

caused by microbes), prevention of bacterial aerosolisation and symptomatic management of 

some viral infections of the oral cavity. However, these indications must always be weighed 

alongside staining of teeth, emerging antimicrobial resistance and the rare anaphylactic 

reactions to CHX. Conversely, the effectiveness of CHX (alone) for preventing or managing 

chronic periodontitis, dental caries, ANUG, peri-implantitis, infections associated with 

extraction and aerosolisation of viruses is less well supported by the literature.9 

 

2. CONCLUSION 
  

Chlorhexidine is not only an excellent antiplaque agent but it also possesses very good 

antimicrobial properties. Its broad antimicrobial spectrum can be considered as boon for 

maintaining overall oral health. A wealth of research supports its use in various forms and in 

wide variety of oral disorders. Though its use is restricted because of its known side effects, a 

new formulation with anti-discolouration system has shown promising results. More 

importantly chlorhexidine has shown promising results in controlling caries. Hence it is 

serving in the field of dentistry in manifolds. 
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