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Abstract 

Plaque is responsible for periodontal diseases. In order to prevent occurrence and progression of periodontal disease, 
removal of plaque becomes important. Mechanical tooth cleaning aids such as toothbrushes, dental floss, interdental 
brushes are used for removal of plaque. However, in some cases, chemical agents are used as an adjunct to mechanical 
methods to facilitate plaque control and prevent gingivitis. Chlorhexidine (CHX) mouthwash is the most commonly used 
and is considered as gold standard chemical agent. In this review, mechanism of action and other properties of CHX are 
discussed. 
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INTRODUCTION  

Dental plaque is primary etiologic factor responsible for gingivitis and periodontitis [1]. Mechanical plaque 

control using toothbrushes, interdental brushes, dental floss prevent occurrence of gingivitis. However, in 

majority of population, mechanical methods of plaque control are ineffective due to less time spent[2] for 

plaque removal and lack of consistency. These limitations necessitate use of chemical plaque control 

agents as an adjunct to mechanical plaque control.  

Among various chemical agents, chlorhexidine (CHX) is considered to be a gold standard chemical agent 

for plaque control. Its structural formula consists of two symmetric 4-chlorophenyl rings and two 

biguanide groups connected by a central hexamethylene chain. 

Mechanism of action for CHX 

CHX is bactericidal and is effective against gram-positive bacteria, gram-negative bacteria and yeast 

organisms. CHX is a base and is stable in form of salt. The most common oral preparation, CHX 

digluconate, is water soluble and at physiologic pH readily dissociates to produce cationic molecule. This 

cationic molecule binds to negatively charged cell walls of microbes and alters osmotic equilibrium within 

cell [3]. At low concentrations, potassium and phosphorous leaks out of cell. At high concentrations, cell 

death occurs due to precipitation of cytoplasmic contents [4]. CHX has substantivity due to which it is 

effective in reducing number of micro-organisms for prolonged periods. Substantivity is defined as the 

prolonged adherence of the antiseptic to the oral surfaces (teeth and mucosa) and its slow release at 

effective doses that guarantee the persistence of its antibacterial activity [5]. 

CHX inhibits plaque formation by binding to anionic salivary glycoproteins and bacteria thereby preventing 

their adsorption on tooth surface [6]. Rinsing twice daily with 0.2% CHX and topical application once daily 

of a 2% solution of CHX prevent plaque formation. Single application of CHX has anti plaque action till 24 

hours [7]. CHX has strong affinity for mucous membranes [8]. CHX prevents formation of new plaque, but is 

ineffective on preformed plaque [9]. 

Indications of CHX 

CHX is effective in plaque control when mechanical plaque control measures are abstained after oral 

surgery or periodontal surgery [10]. CHX reduces plaque load during orthodontic treatment[11] and 

intermaxillary fixation [12]. CHX is useful in physically and mentally handicapped individuals [13].  
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CHX is effective in preventing infections such as candidal infections in 
medically compromised persons [14]. CHX is used in treatment of 
denture stomatitis[15] and minor recurrent aphthous ulcers [16]. CHX 
rinsing[17] and supragingival irrigation decrease occurrence of 
bacteremia. Single rinse with CHX reduces bacterial content in aerosols 
generated during use of ultrasonic scalers and air rotor hand pieces [18].  

Various forms of CHX 

CHX is available as mouthwashes[19], sprays[20,21], chips[22], gels[20,3] and 
varnishes [24,25]. CHX mouthwash is the most commonly used. Spray is 
good option in mentally or physically handicapped individuals with 
same efficacy as that of CHX mouthwash [20,26]. However, anti-plaque 
activity of 0.2% CHX mouthwash is significantly higher than 0.2% and 
0.12% CHX sprays [27]. CHX chips are used as local drug delivery system 
as an adjunct to scaling and root planing. Bioresorbable CHX chips 
contains 2.5 mg CHX. No effect[28,29]to significant effect[30,31] is reported 
with adjunctive use of CHX chips along with SRP. Subgingival CHX gel is 
used as adjunct to SRP, but does not have any additional effect in 
treatment of chronic periodontitis patients [32].  CHX varnishes proves 
to be beneficial as an adjunct to SRP [24,25].  

CHX mouthwash is commercially available in two concentrations i.e. 
0.12% and 0.2%. Although concentration of two commercially available 
products is different, the total amount of CHX is same. 10 mL of 0.2% 
CHX contains 20 mg per volume and 15 mL of 0.12% CHX contains 18 
mg per volume.  

Side effects of CHX 

Staining is the most common side effect. Other less common side 
effects include taste alterations especially salt and bitter[33], erosions of 
mucosa. CHX promotes formation of supragingival calculus [34]. CHX 
causes neurosensory deafness on introduction to middle ear [35]. 

Mechanism for CHX staining 

It is postulated that release of parachloraniline due to degradation of 
CHX, catalysis of Maillard reaction, formation of metal sulphide[36] and 
precipitation of anionic dietary chromogens is responsible for staining 

[37]. Discoloration of tooth surfaces caused by CHX is extremely 
tenacious and professional tooth cleaning using abrasives is necessary 
to completely remove it. Staining varies between individuals and is 
influenced by concentration of CHX [38].  

Staining is reduced by avoiding intake of foods and beverages 
containing chromogens just after using CHX. CHX mouthwash is 
recommended at night just prior to sleeping . 

In order to overcome staining, CHX mouthwash with antidiscoloration 
system (ADS) is available. The ADS comprises of ascorbic acid and 
sodium metabisulfate. One study reported less staining and similar 
anti-plaque and anti-gingivitis action in individuals using CHX with ADS 

[39]. However, study also reported reduced efficiency of CHX with 
ADS[40]. 

CONCLUSION 

CHX is effective antimicrobial agent with plaque inhibitory effects. It is 
available in various forms. It is indicated as an adjunct to mechanical 
methods in cases where plaque removal is not adequate. However, 
due to its side effects such as staining and taste alterations, patient 
compliance is affected. Tooth staining can be minimized with use of 
CHX just before sleeping. Staining is less with use of ADS, but its effect 
on efficacy of CHX is controversial. Further studies are required to 
prove effectiveness of CHX with ADS. 

 

Conflict of interest: None. 

Financial support and sponsorship: Nil. 

REFERENCES 

1. Page RC, Offenbacher S, Schroeder HE, Seymour GJ, Kornman KS. 
Advances in the pathogenesis of periodontitis: Summary of developments, 
clinical implications and future directions. Periodontol 2000 1997;14:216-
248. 

2. Beals D, Ngo T, Feng Y, Cook D, Grau DG, Weber DA. Development and 
laboratory evaluation of a new toothbrush with a novel brush head design. 
Am J Dent 2000;13(Spec No):5A-14A. 

3. Hugo WB, and Longworth AR.. Some aspects of the mode of action of 
Chlorhexidine. J Pharm Pharmacol 1964;16:655. 

4. Greenstein G, Berman C, Jaffin R. Chlorhexidine. An adjunct to periodontal 
therapy. J Periodontol 1986;57:370-377. 

5. Manau C, Guasch S. Methods of plaque control. In: Cuenca E, Manau C, 
Serra L, eds. Preventive and Community Dentistry: Principles, Methods 
and Applications, 2nd ed (in Spanish). Barcelona: Masson; 2003:6988. 

6. Rolla G, and Meisen. On the mechanism of plaque inhibition by 
Chlorhexidine. J Dent Res 1975;54:1357. 

7. Loe H, Schiøtt CR. The effect of mouthrinses and topical application of 
chlorhexidine on the development of dental plaque and gingivitis in man. J 
Periodontal Res 1970;5:79-83.  

8. Florta L, Gjermo P, Rolla G, Waerhaug J. Side effects of Chlorhexidine 
mouth washes. Scand J Dent Res 1971; 79:119. 

9. Zanatta FB, Antoniazzi RP, Rösing CK. The effect of 0.12% chlorhexidine 
gluconate rinsing on previously plaque-free and plaque-covered surfaces: 
a randomized, controlled clinical trial. J Periodontol 2007;78:2127-2134. 

10. Gjermo P. Chlorhexidine in dental practice. J Clin Periodontol 1974: l: 143-
152. 

11. Stirrups DR, Laws E, Honigman JL. The effect of a chlorhexidine mouthrinse 
on oral health during fixed appliance orthodontic treatment. Br Dent J 
1981:151:84-86. 

12. Nash ES, Addy M. The use of chlorhexidine gluconate mouthrinses in 
patients with inter-maxillary fixation. Br J Oral Surg 1979 ;17:251-255. 

13. Francis JR, Hunter B, Addy M. A comparison of three delivery methods of 
chlorhexidine in handicapped children. I. Effects on plaque, gingivitis and 
toothstaining J Periodontol 1987:58:451-454. 

14. Simonetti N, D’Aurin FD, Strippoli V, Lucchetti G. Itraconazole: increased 
activity of chlorhexidine. Drugs Exp Clin Res 1988:14:19-23. 

15. Olsen I. Denture stomatitis. The clinical effects of chlorhexidine and 
amphotericin B. Acta Odontol Scand 1975:33:47-52. 

16. Hunter ML, Addy M. Chlorhexidine gluconate mouthwash in the 
management of minor aphthous ulceration. A double-blind, placebo-
controlled cross-over trial. Br Dent J 1987:162:106-108. 

17. Veksler AE, Kayrouz GA, Newman MG. Reduction of salivary bacteria by 
pre-procedural rinses with chlorhexidine 0.12%.J Periodontol 1991;62:649-
651. 

18. Worrall SE Knibbs PJ, Glenwight HD. Methods of reducing contamination 
of the atmosphere from use of an air polisher. Br Dent J 1987;163:118-
119. 

19. van Strydonck DAC, Timmerman MF, van der Velden U, van der Weijden 
GA. Plaque inhibition of two commercially available chlorhexidine 
mouthrinses. J Clin Periodontol 2005;32:305-309. 

20. Francis JR, Hunter B, Addy M. A comparison of three delivery methods of 
chlorhexidine in handicapped children. I. Effects on plaque, gingivitis and 
toothbrushing. J Periodontol 1987;58:451-455.  

21. Dever JG. Oral hygiene in mentally handicapped children. A clinical trial 
using a chlorhexidine spray on plaque and gingivitis in handicapped 
children. Aust Dent J 1979;24:301-305.  

22. Yue IC, Poff J, Cortes ME, Sinisterra RD, Faris CB, Hildgen P, Langer R, 
Shastri VP. A novel polymeric chlorhexidine delivery device for the 
treatment of periodontal disease. Biomaterials 2004;25:3743-3750.  

23. Cutress TW, Brown RH, Barker DS. Effects on plaque and gingivitis of a 
chlorhexidine dental gel in the mentally retarded. Community Dent Oral 
Epidemiol 1977; 5:78-83. 

24. Cosyn J, Wyn I, De Rouck T, Moradi Sabzevar M. Long-term clinical effects 
of a chlorhexidine varnish implemented treatment strategy for chronic 
periodontitis. J Periodontol 2006;77:406-415. 

25. Cosyn J, Wyn I, De Rouck T, Moradi Sabzevar M. Clinical benefits of 
subgingival chlorhexidine varnish application as an adjunct to same-day 
full-mouth root planing: a pilot study. J Periodontol 2006;77:1074-1079. 

26. Kalaga A, Addy M, Hunter B. Comparison of chlorhexidine delivery by 
mouthwash and spray on plaque accumulation. J Periodontol 1989;60:127-



 

 

33 

130. 
27. Stoeken JE, Versteeg PA, Rosema NA, Timmerman MF, van der Velden U, 

van der Weijden GA. Inhibition of "de novo" plaque formation with 0.12% 
chlorhexidine spray compared to 0.2% spray and 0.2% chlorhexidine 
mouthwash. J Periodontol 2007;78:899-904. 

28. Grisi DC, Salvador SL, Figueiredo LC, Souza SLS, Novaes AB Jr, Grisi MFM. 
Effect of a controlled release chlorhexidine chip on clinical and 
microbiological parameters of periodontal syndrome. J Clin Periodontol 
2002;29:875-881. 

29. Carvalho J, Novak MJ, Mota LF. Evaluation of the effect of subgingival 
placement of chlorhexidine chips as an adjunct to scaling and root planing. 
J Periodontol 2007;78:997-1001. 

30. Soskolne WA, Heasman PA, Stabholz A, Smart GJ, Palmer M, Flashner M, 
Newman HN. Sustained local delivery of chlorhexidine in the treatment of 
periodontitis: A multi-center study. J Periodontol 1997;68:32-38.  

31. Jeffcoat MK, Bray KS, Ciancio SG, et al. Adjunctive use of subgingival 
controlled-release chlorhexidine chip reduces probing depth and improves 
attachment level compared with scaling and root planing alone. J 
Periodontol 1998;69:989-997.  

32. Cosyn J, Sabzevar MM. A systematic review on the effects of subgingival 
chlorhexidine gel administration in the treatment of chronic periodontitis. 
J Periodontol 2005;76:1805-1813. 

33. Lang NP, Catalanotto FA, Knopfli RU, Antczak AAA. Quality-specific taste 
impairment following the application of Chlorhexidine digiuconate 
mouthrinses. J Clin Periodontol 1988; 15:43-48. 

34. Seymour RA, Meechan JG, Yates MS. Pharmacological control of dental 
caries and periodontal disease. In: Seymour RA, Meechan JG, Yates MS, 
eds. Pharmacology and Dental Therapeutics. Oxford: Oxford University 
Press; 1999:179-196. 

35. Addy M. Antiseptics in periodontal therapy. In: Lindhe J, Karring T, Lang 
NP, eds. Clinical Periodontology and Implant Dentistry. Copenhagen: 
Munksgaard; 1998:476-478. 

36. Nordbo H, Skjorland KK, Eriksen HM. Auger electron spectroscopy of iron 
in dental pellicle from stainers and non-stainers. Acta Odontol Scand 
1984;42:37-40. 

37. Addy M, Al-Arrayed F, Moran J. The use of an oxidising mouthwash to 
reduce staining associated with chlorhexidine. Studies in vitro and in vivo. 
J Clin Periodontol 1991;18:267-271. 

38. Addy M, Prayitno S, Taylo L, Cadogan S. An in vitro study of the role of 
dietary factors in the etiology of tooth staining associated with the use of 
chlorhexidine. J Periodontal Res 1979;14:403-410. 

39. Solís C, Santos A, Nart J, Violant D. 0.2% chlorhexidine mouthwash with an 
antidiscoloration system versus 0.2% chlorhexidine mouthwash: a 
prospective clinical comparative study. J Periodontol 2011;82:80-85. 

40. Arweiler NB, Boehnke N, Sculean A, Hellwig E, Auschill TM. Differences in 
efficacy of two commercial 0.2% chlorhexidine mouthrinse solutions: a 4-
day plaque re-growth study. J Clin Periodontol 2006;33:334-339. 
 


