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ABSTRACT 

In endodontics, antiseptics are a subject of great concern for the dentist as the objective of root canal treatment is elimination of 
microbiota and their spores, removal of necrotic and infected pulp tissue remnants and the sealing of disinfected root canals. To 
achieve this goal, several antiseptics are used in endodontics namely sodium hypochlorite, calcium hydroxide, chlorhexidine, 
phenolic compounds, quaternary ammonium compounds in addition to other antimicrobial agents. This articles highlights several 
antiseptics which are of major importance in endodontics. 
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INTRODUCTION 

oseph Lister, the father of the concept of antiseptics, 
was concerned over the importance of cleanliness 
and its beneficial effects in surgical theaters after 

discovering that formation of pus was directly attributed 
to the presence of bacteria (through Louis Pasteur's 
research), and proceeded to develop his antiseptic 
surgical methods 1. The word “antiseptic” is  derived from 
the Greek words (anti and septikos) that directly 
translates as “against putrefaction or rotting”. Antiseptics 
are defined as agents which can be used to prevents 
putrefaction, usually by inhibiting growth and 
corresponding actions of microorganisms 2. 

When the pulp is injured or diseased, treatment is 
provided to prevent progression of infection to the 
periradicular tissue, and if the periradicular tissues are 
already infected, to heal these tissues. A positive 
outcome with root canal treatment is achieved only if 
infections are eradicated before obturation 3. This process 
of root canal disinfection is not simple considering the 
numerous intercanal and intracanal communications 
within root canal systems. Furthermore, the complex 
network of root canals makes this objective difficult to 
achieve, if not impossible. Infact,  most research in 
contemporary endodontics focuses on evaluating newer 
antimicrobial agents and methods of increasing the 
potency of these materials. 

During the procedure of root canal treatment, irrigants 
are routinely used. In cases of chronic infections, 
intracanal antiseptics are applied to achieve optimal 
disinfection. Intracanal medicaments are basically 
antiseptic agents applied to canal walls to prevent 
bacterial recolonization, for the disinfection of root canal, 
suppression  of post-operative pain by reducing 
inflammation, and for the facilitation of periapical 
healing4.   Disinfection of root canal helps achieve the 
objective of cleaning and shaping by eradicating 

pathogenic microorganisms.  This review discusses the 
role of antiseptics as intracanal medicaments in root 
canal treatment. 

Antiseptics used as irrigants and intracanal medicaments  

1. Halogens - Sodium Hypochlorite, Iodides (KI-potassium 
Iodide), Chloramine T 

2. Calcium Hydroxide 

3. Bisbiguanides- Chlorhexidine Biguanate 

4. Combinations of corticosteroids and antibiotics 

5. Phenolics - Phenol, Eugenol, Cresatin, Formocresol, 
Glutaraldehyde 2 % 

6. Cationic detergents - Quartenary Ammonium 
Compounds, Aminoacridine 

7. Antibiotics  - PBSC (Grossman’s polyantibiotic paste), 
Sulfonamide, Sulfathiazole, Triple antibiotic paste 
(Metronidazole, Ciprofloxacin and minocycline) 5 

Sodium hypochlorite 

In the human body, chlorine compounds are part of the 
nonspecific immune system driven by the generation of 
neutrophils 6. During World War I,  chemist Henry 
Drysdale Dakin and surgeon Alexis Carrel applied 0.5% 
sodium hypochlorite solution to infected wounds. It was 
found that sodium hypochlorite (NaOCl) is a highly active 
cytotoxic oxidant against pathogenic microorganisms 7. 
Sodium hypochlorite is also an effective non-specific 
antimicrobial agent and is commonly used irrigation 
solution used for root canal therapy 8. They cause 
inhibition in the synthesis of DNA  therefore retards 
multiplication of bacteria. The high pH of sodium 
hypochlorite results in irreversible enzymatic inhibition, 
disruption in cellular metabolism and phospholipid 
degradation.9 

Applications of Antiseptics in Endodontics
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Sodium hypochlorite has been used as an antiseptic agent 
in dentistry for more than a century. Moreover, it is used 
at concentrations ranging from 1.0%-5.25%3.  
Hypochlorite preparations have tissue dissolving 
properties on necrotic tissues. Hence, the use of aqueous 
sodium hypochlorite in endodontics as the main irrigant 
was as early as 192010. During irrigation, fresh 
hypochlorite consistently reaches the canal system. 
Untreated areas may be a result as the inability of 
solutions to reach these areas. Majority of American 
practitioners use 5.25% sodium hypochlorite in the form 
of bleach which could lead to decrease in flexural 
strength of dentin and irritation.6 

Calcium hydroxide 

Introduced by Hermann in 1920 on amputated vital pulps 
for apexogenesis. this material is now the most 
commonly used intracanal medicament as they have 
antimicrobial and tissue dissolving nature. Calcium 
hydroxide has its antibacterial effect when the pH is 
maintained at levels between from 10-12 11. The nature of 
its alkalinity disallows endodontic microorganism to 
survive in such conditions. Calcium hydroxide is available 
either in a single paste form or powder form 4.  

Calcium hydroxide is able to reduce gram positive and 
gram negative bacteria 12. The effectiveness of calcium 
hydroxide is linked to the release of highly oxidizing 
hydroxyl ions to react with bacterial lipopolysaccharides 
(LPS) which denatures protein metabolism,destroys 
bacterial cytoplasm and DNA. Moreover, calcium 
hydroxide is able to combat the presence  of endotoxins 
released by pathogenic microorganisms 11. When used in 
weeping canal (canals with persistent non-purulent 
discharge), a stiff calcium hydroxide paste could be left 
for at least two weeks. Another important feature of 
calcium hydroxide is its ability to stimulate hard tissue 
formation as it enhances mineralization. Calcium 
hydroxide can be used in appexification (closure of apical 
foreman due to trauma), as a root canal sealer, in 
resorption cases, direct and indirect pulp capping,  
pulpotomy, non-surgical treatment for periapical lesion4. 

Chlorhexidine 

Chlorhexidine (CHX) is a potent antiseptic, which is widely 
used for chemical plaque control in the oral cavity. 
Aqueous solutions of 0.1 to 0.2% are recommended for 
plaque control, while 2% is the concentration of root 
canal irrigating solutions.6 Chlorhexidine permeates the 
microbial cell wall and attacks the bacterial cytoplasm. In 
high concentrations, it causes coagulation of intracellular 
components while low concentrations affect membrane 
integrity. The uptake of chlorhexidine by E. coli and S. 
aureus depended concentration and pH 4. To add on, 
chlorhexidine is effective against wide range of gram 
postive and gram negative bacteria 7. It is commonly held 
that chlorhexidine would be more effective when used in 
combination with calcium hydroxide. Studies have 
indicated that the Chlorxedine gel has a slightly better 
performance than Chlorhexidine liquid 14. Chlorhexidine 

cannot be used as the main irrigant in standard 
endodontic cases as it is unable to dissolve necrotic tissue 
remnants and is less effective on Gram-negative than on 
Gram-positive bacteria.10 

Extreme care must be advocated when using 
chlorhexidine in endodontics, especially when sodium 
hypochlorite is used. The combination of Chlorhexidine 
and sodium hypochlorite can result in formation of a 
reddish precipitate which contains para chloroaniline 
which has been proven to be carcinogenic and 
mutagenic15. One must always use a saline flush between 
chlorhexidine and sodium hypochlorite to prevent 
formation of this precipitate. Recently Alexidine has also 
been evaluated as a root canal irrigant 16. Alexidine (ALX), 
a biguanide disinfectant similar to CHX, has greater 
affinity for bacterial virulence factors than CHX. 

Phenols 

Phenolic-type antimicrobial agents has been used for 
their antiseptic and disinfectant properties depending on 
the compound. Pulvertaft and Lumb demonstrated that 
low concentrations of phenols (about 0.032%) lysed 
cultures of E. coli, staphylococci, and streptococci 
rapidly17. Srivastava and Thompson proposed that action 
of phenol takes placed during the phase of separation of 
pairs of daughter cells of microorganisms .  The younger 
bacterial cells are more sensitive compared to older 
bacterial cells to phenol 18, 19 Vapour releasing intracanal 
medicaments (such a formocresol) are placed with cotton 
pellets and should be renewed between every 3-5 days 4.  

Quatenary ammonium composunds  

The cationic agents (QACs), are useful antiseptics and 
disinfectants. They result in generalized bacterial 
membrane damage involving phospholipid bilayers. These 
compounds attract negatively charged microorganisms as 
they are positive charged in nature 4 They are bactericidal 
against gram postive bacteria and moderately active 
against gram negative bacteria. They basically attribute to 
denaturation of protein, disruption of cell membrane and 
inactivation of cell membrane (in Staphylococcus 
aureus)20. Aminiacridine is a mild antiseptic and mainly 
used as an irrigant4. However these agents are not 
commonly employed in endodontics.  

Octenidine 

This is one of the latest atiseptics proposed as an 
alternative to chlorhexidine and calcium hydroxide. 
Octenidine is a potent skin and wound disinfectant with a 
wide antimicrobial spectrum. It has also been used as 
mouthwash in clinical trials achieving similar results as 
CHX. E.faecalis is gram positive bacteria which is able to 
sustain itself in high alkalinity conditions21 and even in 
nutritional deficiency states22. Octenidine, being a potent 
antimicrobial agent, is able to reduce amounts of E. 
Faecalis found in infected and failed areas of root canal 
treatment.23 Hence, octenidine is effective against E. 
faecalis in dentinal disinfection24.  
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The use of Octenidine gel is as produces results as 
effective as chlorhexidine as a root canal medicament in 
root dentine25. Octenidine also has the ability to produce 
a desired or intended results against dental plaque-
associated bacteria, (such as Streptococcus mutans and 
Actinomyces viscosus)26. Octenidine hydro- chloride [N,N-
(1,10decanediyldi-1[4H]-pyridinyl-4-ylidene)bis(1-
octanamine)dihydrochloride] belongs to the bipyridines 
carrying two cationic active centres per molecule and 
demonstrates broad spectrum antimicrobial effects 
covering both Gram-positive and Gram-negative bacteria, 
fungi and several viral species. The mode of action is 
bactericidal/fungicidal by interfering with cell walls and 
membranes. Phenoxyethanol, an ethanol derivate, serves 
as a preservative component in Octenisept (commercial 
brand of Octenidine) which is also supposed to improve 
the antibacterial activity of octenidine synergistically. 

CONCLUSION 

Root canal disinfection is of paramount importance in 
success of root canal treatment. This is optimally 
achieved by using disinfectants within  the root canal. A 
knowledge of the various intracanal antiseptics is 
important to choose the antiseptic for the case as 
required. More research and clinical trials are needed on 
the latest antiseptics 
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