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Abstract

For a very long time, chlorhexidine has been regarded as one of the most efficient antibacterial agents in the field of dentistry. 
As far as the management of plaque is concerned, it is regarded as the gold standard. Gram-positive and Gram-negative bacteria 
are both susceptible to the effects of this biocide, which has a broad spectrum of activity. Initially, it was intended to be utilized 
for the purpose of providing patients with a temporary means of reversing gingivitis. When mechanical debridement could not 
be preformed, CHX is an excellent preventive agent because of its antibacterial qualities. It would appear that CHX mouthwash 
is more successful than gel in terms of its effectiveness. Any mouthwash with concentrations higher than 0.2% would needlessly 
enhance the undesirable side effects. It is advised that the concentration of CHX range from 0.12% to 0.2% for therapeutic 
purposes. This narrative review is to give an in-depth analysis of chlorhexidine, including topics such as its mechanism of action, 
effectiveness, safety, and therapeutic uses. This article investigates its capacity to lessen the presence of plaque and gingivitis, 
analyzes the possible adverse effects, and dives into its applicability in a variety of clinical contexts, such as periodontal treatment, 
implant care, and the prevention of caries. Generally speaking, chlorhexidine continues to be an essential component of oral care 
regimens, providing doctors with a potent instrument for the treatment of oral disorders.
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Introduction

Developed in the 1940s in the United Kingdom, chlorhexidine 
(CHX) is a bisbiguanide that has been promoted as a general 
disinfectant through its use in the market [1]. Following the 
discovery of its antiplaque properties in the 1970s, it became 
available for use as a mouthwash in the year 1976 [1,2]. The 
etiology of a number of oral disorders, such as halitosis, 
caries, gingivitis, and periodontitis, has been connected to 
oral biofilm and the bacteria that are affiliated with it [3-5]. 

It has been estimated that roughly 47.2% of persons aged 
30 and older in the United States have been diagnosed with 
periodontal disease, while 70.1% of adults aged 65 and older 
have done so [6,7]. In order to prevent the development 
of such disorders, it is essential to regulate biofilm. More 
specifically, it is advised that people clean their teeth with a 
toothbrush, either manually or with an electric toothbrush, 
as the primary strategy for preventing plaque and gingivitis 
[3-8]. It is an anti-microbial drug that has a broad spectrum 
of activity and causes breakdown of cellular membranes [9].
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At the moment, it is utilized as a disinfectant agent for the 
purpose of cleaning catheters and clinical surfaces that do 
not contain living organisms. Additionally, it is generally 
biocompatible, and dental professionals and the general 
public utilize it as an antiseptic mouthwash to avoid the 
building of plaque and bacterial biofilm in the mouth [10].

This review highlights the mechanism of action (MOA) of CHX 
and investigate the most successful procedures regarding 
the use of CHX in dentistry. Additionally, we will highlight 
major adverse drug reactions (ADRs) that are relevant to a 
dental environment based on the most recent literature and 
clinical trials.

Formulations and Uses
CHX is available in a variety of formulations that are 
intended for oral administration. CHX is approved for 
use as a mouthwash with a concentration of 0.12% in the 
United States (US). It is recommended that all mouth rinse 
formulations be rinsed with 10 milliliters twice day for thirty 
seconds; however, for children under the age of twelve, it 
is only to be used on the recommendation of a healthcare 
expert (in the United States, children under the age of 18). 
Additionally, it is recommended for usage for a limited time 
period, specifically between two and four weeks, and it is 
only licensed for use for a period of thirty days in the United 
Kingdom [11,12]. In individuals who have oral candida, it is 
also possible to soak dentures in Corsody lTM mouthwash 
for fifteen minutes once or twice a day [13].

CHX mouthwash is a solution that is almost neutral in pH 
(ranging from 5-7), and it is only recommended for topical 
use; it should never be administered systemically. Because it 
is cationic, it forms bonds with the mucosa, tissues, and skin, 
which has the effect of reducing its ability to be absorbed via 
these membranes. There is a possibility that thirty percent of 
the drug will remain in saliva for up to five hours and on the 
oral mucosa for up to twelve hours after a single rinse, while 
the plasma levels will remain undetectable [14,15]. Because 
CHX is poorly absorbed from the gastrointestinal system, 
even when huge quantities are consumed, this is the reason 
why this is the case. In general, it is thought to be safe for oral 
consumption; nonetheless, there have been reports of a few 
adverse effects and complications, as was mentioned in the 
following sentence.

Gel versions of CHX digluconate are also available for oral 
use. For instance, 1% CHX, 0.2% CHX, and 0.5% CHX gel 
are all commercially available for oral use in the United 
Kingdom, including over-the-counter (OTC) products. It 
is also possible for these gels to contain other compounds 
that aid in muco-adhesion, such as carboxymethyl- (CMC), 
hydroxypropylmethyl- (HPMC), and hydroxypropyl- (HPC) 

cellulose, in a variety of different combinations. It is possible 
to apply 2% CHX gels or ointments to the skin, and this may 
actually be preferred to the use of 70% alcohol or povidone-
iodine prior to the insertion of venous catheters [16]. In a 
manner similar to that of mouthwash, these oral gels can be 
applied topically for the management of caries, as an adjunct 
to mechanical plaque control for gingivitis and periodontitis, 
and for the treatment of oral candida (including denture 
stomatitis, which can be applied to the surface of the denture 
or the oral mucosa), as well as aphthous ulcers. 

In addition, oral and dental physicians have access to a 
product called PeriochipTM or PerioColTM-CG. These 
products are biodegradable ‘chips’ that are soaked in 2.5 mg 
of CHX digluconate. These chips can be put into periodontal 
pockets in conjunction with sub-gingival debridement. 
Despite the fact that the success of these medications has not 
yet been fully clarified [17,18], it is possible that they will 
create superior clinical outcomes for individuals suffering 
from periodontitis. Toothbrushes and floss that have been 
coated with CHX are also now available for purchase in the 
market. 

Mechanism of Action
Please refer to Figure for further explanation. The 
mechanism of action (MOA) starts with the fast binding of a 
cationic CHX molecule to the surface of a negatively charged 
bacterial cell that contains phosphates and sulfate groups 
[18-20]. Because of its cationic characteristics, CHX forms a 
link with negatively charged sites inside the biofilm. These 
sites include the bacteria, extracellular polysaccharides, and 
glycoproteins [18,21]. Adsorption to phosphate-containing 
components that are found on the surface of the bacterial 
cell is induced as a result of this, and it is both selective and 
powerful [19,22].

Passive diffusion is responsible for the process of penetration 
through the bacterial cell wall. This process attracts the 
cytoplasmic membrane of the cell, which causes damage 
to the membrane and compromises its integrity. This 
occurrence makes it possible for CHX to penetrate the inner 
cell membrane, which ultimately leads to an increase in 
permeability [18,19]. An outflow of low-molecular-weight 
molecules and cytoplasmic components, such as potassium 
ions, escapes from the microorganism as a consequence 
of this process. This results in the inhibition of activity of 
certain enzymes that are connected with the cytoplasmic 
membrane [18,19,21].

Although the antimicrobial action of CHX is still in the 
bacteriostatic stage at this time, it is possible to reverse it if 
CHX is withdrawn from the environment [18,19,22]. On the 
other hand, if the concentration of CHX remains unchanged 
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over time or even increases, this will result in irreversible cell 
damage and a stage that is bacteriocidal [18,22]. During the 
bacteriocidal stage, cytoplasmic coagulation and precipitation 
take place as a result of the formation of complexes with 
phosphorylated substances. These molecules include nucleic 
acids and adenosine triphosphate [18,19,22]. Because the 
majority of oral surfaces, such as mucous membranes, 
teeth, and salivary glycoproteins, have a negative charge, 
the cationic character of CHX molecules demonstrates high 
adherence to these surfaces. As a result, it interferes with the 
adhesion of germs, allowing for substantivity for a period of 
up to twelve hours [18,21].

Uses in Dentistry
CHX products are utilized in dentistry for both curative and 
preventative purposes with equal efficacy [12,23]. To achieve 
these goals, the optimal dosage of CHX for each application 
is between 18 and 20 milligrams, which allows for maximum 
effectiveness while simultaneously minimizing adverse 
effects [24,25].

The oral microbiome is one of the most complicated habitats, 
consisting of bacteria, fungus, viruses, and protozoa that are 
arranged in intricate biofilms with several structures. These 
biofilms are constantly interacting with one another, as well 
as with the immune system of the host and with external 
influences. It is essential for one’s health to keep the conditions 
in a state of equilibrium. To put it another way, any disturbances 
or distortions to this equilibrium have the potential to result 
in oral and systemic disorders inside the body. It was found 
by Bescos, et al. [26] that CHX had the potential to alter the 
oral microbiome, which would lead to a reduction in the 
concentration of saliva nitrate. This could potentially have a 
potentially devastating effect on people who suffer from high 
blood pressure. In addition, they found that the microbiota 
shift that is associated with CHX can alter the levels of lactate 
and glucose in saliva, hence raising the concentration of these 
substances. Furthermore, the latter is of utmost significance in 
the recently developed proteome salivary assays, in which the 
use of CHX for an extended period of time has the potential to 
produce false positive positive results [27].

Furthermore, Tribble et al. discovered that cleaning the 
mouth twice daily with a 0.12% CHX solution for a week 
resulted in a considerable increase in one’s blood pressure 
in healthy people [28]. It was also discovered by Joshipura 
and colleagues that individuals who used mouthwash twice 
a day had a considerably increased chance of developing pre-
diabetes or diabetes in comparison to those who used it less 
frequently [29].

Alterations in the microbiome and the interactions between 
it and biomaterials can also have a negative impact on certain 

features of the biomaterials and, as a result, the biological 
response of the host [30].

In addition, chronic gingivitis and chronic periodontitis have 
different oral pH levels; hence, CHX may be more effective 
in the alkaline environment of gingivitis as opposed to the 
acidic environment of periodontitis [26].

As stated by the manufacturers of dental products that 
include CHX, particularly mouth rinses, the suggested 
duration of usage is anywhere from two weeks to six 
months, with a one-month break in between each use [31]. 
Following the application of 0.2% CHX rinse three times 
a day for a period of five days, the researchers reported 
a peak in saliva concentration on the fourth day, which 
continued to be detectable twelve hours after the final 
application. Additionally, they found a significant quantity of 
p-chloroaniline, which is a substance that has the potential to 
cause cancer to develop [32]. As a result, the advice made by 
the FDA (Federal Drug Administration) is to restrict the usage 
of CHX mouthwash to a maximum of six months [32]. Before 
recommending mouthwash to our patients, it is important to 
take into consideration the fact that commercially available 
mouthwash solutions may include as much as 2.5 milligrams 
of p-chloroaniline-L-chlorhexidine [34].

Conclusion

Chlorhexidine stands as the gold standard in plaque control, 
owing to its potent antimicrobial properties, substantivity, 
and clinical efficacy. Despite its long-standing use, ongoing 
research continues to elucidate its mechanisms of action and 
explore innovative applications in oral health management. 
While chlorhexidine remains indispensable in clinical 
practice, future endeavors aim to refine its formulations and 
optimize therapeutic protocols to maximize its benefits while 
minimizing potential adverse effects. Overall, chlorhexidine 
remains a cornerstone in oral care regimens, offering 
clinicians a powerful tool in combating oral diseases and 
promoting periodontal health.
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