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Abstract: Chemical agents such as chlorhexidine are considered as valuable adjunct to 

mechanical therapy. Chlorhexidine is still considered as the gold standard for its anti-plaque 

and antimicrobial property.
[1]

 As it is available in different forms, it provides different 

advantages. Hence, the aim of this article is to provide an insight about chlorhexidine and its 

various formulations. 
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Introduction: Dental caries and periodontal diseases are the most common causes associated 

with the development of dental plaque. Daily tooth brushing and maintaining good oral 

hygiene is the easiest way for the prevention of dental plaque formation. When combined 

with mechanical plaque control measures, chemical plaque control adds valuable additional 

effects.  
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History:  Chlorhexidine was developed in the 1940’s by Imperial Chemical Industries in 

England. In the year 1954, it was marketed as an antiseptic for skin wounds. Later, it was 

more widely used in medicine and surgery including gynecology, urology and also for 

presurgical skin preparation. In dentistry, it was initially used for presurgical disinfection of 

the mouth and in endodontics. Schroeder in 1969,
[2]

 investigated plaque inhibition property of 

chlorhexidine for the first time. A definitive study of chlorhexidine on development of dental 

plaque was first performed by Loe and Schiott in 1970’s.
[3]

  

 

Structure of Chlorhexidine: Chlorhexidine is available in three forms like digluconate, 

acetate, and hydrochloride. It is a bisbiguanide antiseptic consisting of 4 chlorophenyl rings 

and 2 biguanide groups connected by a central hexamethylene bridge. The compound is a 

strong base and its pH is 3.5. Being a dicationic in nature with two positive charges on either 

side of hexamethylene bridge, it is extremely interactive with anions. 

 

Clinical uses of chlorhexidine: 

 

1. It is as an adjunct to oral hygiene and professional prophylaxis.  

2. Post oral surgery and periodontal surgery/ root planing.
[4]

  

3. Patients with intermaxillary fixation and in patients who are under high risk of 

caries.
[5]

[ Nash and Addy 1979]  

4. In physically and mentally handicapped patients, chlorhexidine sprays can be used.  

5. Medically compromised patients who are predisposed to oral infections
[6]

 

6. Management of denture stomatitis,  

7. Recurrent oral ulceration
[7]

  

8. Patients with high risk caries 

9. Subgingival irrigation 

10. Patients undergoing orthodontic treatment.
[8]

 [Shaw et al 1984]  

11. Oral malodour
[6]

 [Halita is the name of a mouth rinse containing 0.05% of 

chlorhexidine, 0.05% cetyl pyridinium chloride and 0.14% of zinc lactate]  

12. For surgical skin preparation
[9]
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Properties of chlorhexidine: 

 

Substantivity:  

 

Chlorhexidine binds with hard and soft tissues in the oral cavity and is slowly released over 

time in a concentration that is bactericidal. Its substantivity is affected by various factors such 

as concentration, pH, temperature and time of contact of the solution with oral structures.
[10]

  

 

Mechanism of action: 

 

Chlorhexidine is a potent antibacterial agent. At low concentration, it acts as a bacteriostatic, 

by altering the osmotic balance of the bacterial cell which leads to increased permeability 

with leakage of intracellular component like potassium.
 
It also acts as a bactericidal when 

used at high concentration, causing precipitation of cytoplasm and cell death. 

 

Antiplaque Action Of Chlorhexidine:- 

 

Rolla and Melsen
[11] 

postulated that Chlorhexidine inhibited plaque formation in the 

following ways:  

1. It influences the adsorption of plaque onto the tooth surface by binding to the bacteria in 

sub-lethal amounts.  

2. It influences pellicle formation by blocking the acidic groups on the salivary glycoprotein, 

thus reducing the protein adsorption on the tooth surface.  

3. It also influences the formation of plaque by precipitating the agglutination factors in 

saliva and displacing calcium from the plaque matrix. 

 

Different Forms of Chlorhexidine: 

 

1. Mouthrinses: in the year 1970’s aqueous alcohol solutions of 0.2% chlorhexidine 

were made available for mouthrinses twice daily in Europe. It is now available in 

0.2% and 0.12% concentrations. Approximately 30% of the drug is retained back in 

the oral cavity after rinsing with 10 ml of 0.2% aqueous solution of chlorhexidine for 

1 min.
[12] 

Saliva itself exhibits antibacterial activity upto 5 hrs after single rinse with 

chlorhexidine.
[13]

 whereas persistence at the oral mucosal surfaces has been shown to 
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suppress salivary bacterial counts for over 12 hours 
[14]

. A pin cushion effect of 

chlorhexidine i.e one charged end of chlorhexidine molecule binds to the tooth 

surface and the other interacts with bacterial membrane as the microorganism 

approaches the tooth surface is probably responsible for suppressing the bacterial 

count. 
[1]

 The ideal regimen is twice daily (morning and night) which will have a 

substantivity for 12 hours.  

 

 

 

 

 

 

 

 

2. Gel: 1%, 0.2%, 0.12% chlorhexidine gels are available. It can be delivered onto the 

tooth brush or in a tray. Gel delivered by tooth brush is comparatively less effective 

than gel delivered by tray.
[15]

 Chlorhexidine gel has therapeutic effects, like reducing 

oral malodour and also reduces chlorhexidine staining.
[16]

 

 

3. Sprays: 0.1% and 0.2% chlorhexidine sprays are commercially available. 0.2% of 

chlorhexidine spray delivered 1-2 mg of chlorhexidine to all tooth surfaces have 

similar plaque inhibition properties as that of 0.2% mouthwash.
[17]

 It has been 

demonstrated to be well received by physically and mentally handicapped patients 
[18]

. 
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4. Toothpastes: It is difficult to formulate chlorhexidine into a tooth paste form because 

of its bicationic nature which reacts with anionic substances in the tooth paste like 

sodium lauryl sulphate and compete for retention on the tooth surface.
[19]

 1% 

chlorhexidine tooth paste with or without fluoride was found to be superior to control 

paste for prevention of plaque and gingivitis as compared to other products in a 6 

months home based study.
[20]

 However, stain scores were markedly increased with its 

use. 

 

5. Varnishes: Chlorhexidine varnishes are used for prophylaxis against root caries
[21]

 

but could potentially be used as an anti plaque agent too. 

 

 

 

6. Periochip: It is a 5×4×0.3 mm film that contains 2.5mg of chlorhexidine gluconate 

which is incorporated in a biodegradable matrix of hydrolyzed gelatine cross linked 

with glutaraldehyde. It is a controlled subgingival delivery device. Tooth with probing 

pocket depth of > 5mm are selected for the placement of chip. The area is dried and 

chip is inserted into periodontal pocket with tweezers, after thorough scaling and root 

planing. The area is protected with periodontal pack. After seven days, patients are 

recalled for pack removal.  
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Conclusion: Chlorhexidine is not only known for its antiplaque action but also for its 

antimicrobial action. Although use of chlorhexidine has some limitations a new formulation 

with antidiscolouration system is now available. As chlorhexidine is available in its different 

forms and can also be used in different branches of dentistry, it is considered as a boon and 

gold standard for maintaning good oral hygiene.  
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