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Introduction

Apical periodontitis occurs as an inflammatory reaction in the 
periapical tissue due to the presence of  bacteria in the root ca-
nal system [1]. Microorganisms grow in the canal in the form of  
planktonic cells as well as in the form of  complex biofilms which 
are challenging to eliminate. Biofilms are composed of  micro-
colonies of  bacteria in a matrix of  exopolysaccharides, proteins, 
salts and cell material in an aqueous solution which takes up 85% 
of  the volume. It is these biofilms that cause persistent inflam-
mation. The growth of  bacteria in biofilms is favoured by the 
complex anatomy of  the root canal system [2, 3]. Further, an-
aerobic bacteria may invade the dentinal tubules of  the canal with 
necrotic pulps. This makes management of  apical periodontitis 
highly complex and challenging. 

Multi visit endodontics is based on the debridement and irrigation 
of  the canal in the first appointment followed by placement of  an 
antibacterial medicament in the canal for one week or more. Ka-

washima et al defined intracanal medicament as temporary place-
ment of  medicaments with good biocompatibility into root canals 
for the purpose of  inhibiting coronal invasion of  bacteria. There 
is documented scientific evidence that mechanical debridement 
of  the canal reduces the microorganisms by 100 to 1000 folds 
in number but complete elimination is achieved in only 20-40% 
of  the cases[4]. Irrigation with 0.5% sodium hypochlorite is able 
to disinfect additional 40-60% cases [5]. Application of  calcium 
hydroxide dressing is said to raise the percentage of  bacteria nega-
tive teeth to 90 to 100% [6]. The rationale behind intracanal medi-
cation is to destroy residual microorganisms and their toxins and 
any residual bacteria that have not been removed during the root 
canal preparation. 

Our institution is passionate about high quality evidence based 
research and has excelled in various fields [7-17].

Previously our team has a rich experience in working on various 
research projects across multiple disciplines [12, 18-31] Now the 
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Abstract

The success of  endodontic therapy is based on the triad of  mechanical debridement, through disinfection and a three dimen-
sional obturation. The ethics of  reasonable endodontic therapy are focused on prevention, minimization and elimination of  
infection which are not easy tasks within the condition of  a root canal system. The endodontic protocols have evolved with 
the advent of  modern endodontics. Usually the treatment of  teeth with vital pulp is done in a single visit, eliminating the need 
for interappointment dressings. The need for intracanal medicament becomes more relevant in cases of  pulp necrosis and 
periapical pathosis whose treatment is challenging due to the presence of  biofilms and complex canal anatomy. The selection 
of  an appropriate medicament plays a vital role. It is often even recommended to use two preparations either in combination 
or in sequence. The final aim is to achieve a full range of  therapeutic effects. The following literature is to review the medica-
ments that are used in the treatment of  periradicular diseases. 
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growing trend in this area motivated us to pursue this project. 

Ideal Requirements Of  Intracanal Medicaments 
[32, 33]

(By Louis I grossman, Endodontic Practice, 10th edition)

1. It should be an effective germicide and fungicide
2. It should be non irritating to the periapical tissue
3. It should remain stable in solution
4. It should have prolonged antimicrobial effect
5. It should be active in the presence of  protein derivatives of  
tissues, blood and serum
6. It should have low surface tension
7. It should not interfere with the repair of  periapical tissues
8. It should not stain tooth structure
9. It should be capable of  inactivation in a culture medium
10. It should not induce cell mediated immune response
11. It should have no deleterious effect on vital tissues
12. It should not alter the physiologic activities of  the host tissues
13. It should have good penetrating ability to be effective in the 
dentinal tubules
14. It should reduce pain
15. It should induce healing and hard tissue formation
16. It should eliminate apical exudates
17. It should control inflammatory root resorption
18. It should have reasonable shelf  life
19. It should be readily available
20. It should not be inexpensive

Objectives Of  Intracanal Medicaments [34]

1. To dry persistently wet or the so-called weeping canals.
2. To eliminate any remaining microbes in the pulp space. 
3. To render root canal contents inert. 
4. To neutralize tissue debris
5. To act as a barrier against leakage from an interappointment 
dressing in symptomatic cases.
6. Reduction of  postoperative pain. 

Factors Affecting The Antibacterial Properties Of  
Medicaments [35, 36]

1. The Drug: Certain drugs have more extensive and rapid antimi-
crobial effects as compared to others. At therapeutic concentra-
tions, certain drugs are bacteriostatic and not bactericidal thereby 
only impeding the growth of  bacteria. Once the drug is removed, 
it is possible that the bacteria might replenish their numbers. 
Further, an endodontic infection is multimicrobial and one drug 
might not have the same effect on all the microorganisms. At pre-
sent however, there are no single antibiotics effective against all 
micro-organisms liable to be present in contaminated root canals. 
A combination of  antibiotics or of  one or more antibiotics with 
a chemical antiseptic is therefore necessary. Possible drawback to 
use of  antibiotics.
 
a. Resistant strains may develop. 
b. Allergic response 
c. Person who was previously insensitive to an antibiotic may be-
come sensitized following its use in the root canal. 

2. Microorganisms: Antimicrobial action of  these dressings must 
reach different types of  microorganisms, inhibits osteoclastic ac-
tivity in root resorption and favours tissue repair. However, cer-
tain microorganisms have the inherent ability to survive the action 
of  antimicrobials and develop a resistance. The more accessible 
they are, the more readily they can be eliminated. Further, bacteria 
that are grouped in colonies are more resistant to destruction.

Classification Of  Intracanal Medicaments Ac-
cording To Grossman (1990)

1. Essential oils 
a. Eugenol 

2. Phenolic compounds 
a. Phenol 
b. Parachlorophenol 
c. Camphorated parachlorophenol 
d. Cresol 
e. Formocresol 
f. Creosote 
g. Cresatin 
h. Cresanol 
 
3. N2 
4. Salt of  heavy metals 
a. Metaphen 
b. Merthiolate 
c. Mercurophen 

5. Halogens 
a. Sodium hypochlorite 
b. Iodides 
c. Chlorhexidine 

6. Quaternary ammonium compounds 
a. 9-aminoacidine 

7. Fatty acids 
a. Propionic acid
b. Caproic acid 
c. Cuprylic acid 

8. Sulphonamides.

Intracanal Medicaments

Eugenol

Eugenol is the chemical essence of  oil of  clove and is somewhat 
related to phenol. It is both an antiseptic and an anodyne. Its ano-
dyne effect is due to its ability to block the conduction of  nerve 
impulses. It has a bacteriostatic action at therapeutic concentra-
tion [37, 38].

Phenolic Compounds

Phenol: Phenol is one of  the oldest antiseptic medicines which 
was introduced into medicine in 1867 by Lord Lister. It is de-
rived from coal tar and has a white crystalline structure with a 
characteristic odor. The use of  phenol as a root canal disinfect-
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ant has however declined over the past years owing to its caustic 
nature.. The mechanism of  action is best described as cytocidal. 
It penetrates the cell wall of  bacteria by disrupting it and then 
precipitates the protoplasmic protein to cause cell death. At lower 
concentrations it inactivates the essential enzyme systems of  the 
bacteria [37, 38]. 

Parachlorophenol: They are needle-like crystals which are col-
ourless and turn dark upon exposure to light. It is formed when 
chlorine replaces one of  the hydrogen atoms of  phenol. Crystals 
are soluble in alcohol, ether, alkalies and slightly soluble in water. 
By trituration with gum camphor it combines to form an oily liq-
uid [32, 38].

Camphorated parachlorophenol: Walkhoft introduced cam-
phorated parachlorophenol into dentistry in the year 1891. By 
composition it consists of  2 parts P-chlorophenol and 3 parts 
gum camphor. It is a light amber coloured transparent oily liq-
uid. Pure parachlorophenol is an irritant which is counteracted 
by addition of  camphor which also serves as a diluent and ve-
hicle. Wantulok and Brown have demonstrated that the vapours 
of  camphorated chlorophenol of  cresatin will pass through the 
apical foramen [32, 38]. 

Camphorated Monochlorophenol (CMPC): Mining of  the 
crystals of  para monochlorophenol with camphor in proportion 
of  3:7 when liquefaction occurs spontaneously forms camphor-
ated monochlorophenol. Whilst CMPC is a more powerful bac-
tericidal agent than phenol. It is much less irritant and doesn’t 
coagulate albumin [32, 38]. 

Cresol, Creosote,Cresatin, Cresanol: Cresol which is obtained 
from coal tar is a combination of  Ortho, Meta and Para-isomeric 
cresol and it may contain a trace of  phenol. It has a phenolic odor 
and is a colourless or pinkish liquid. As a disinfectant compared to 
phenol it is three times more effective. Cresol is also a substitution 
product of  phenol. 

Creosote has a sharp pungent aromatic odour and is yellowish 
and oily. When compared to phenol, it is a better disinfectant, 
less toxic and irritating. Only the beechwood variety of  creosote 
is used in dentistry.

Cresatin is also known as metacresylacetate. It is the acetic acid 
ester of  Metacresol and has a phenolic acetic odour. It is a clear 
stable oily liquid of  low volatility. It has antiseptic and analgesic 
properties. It has low surface tension which enhances its antibac-
terial property. Due to its low vapour pressure, it has a prolonged 
effect. It is not caustic, less irritating and doesn’t precipitate al-
bumin. 

Cresanol is formed by combining cresatin, P-chlorophenol and 
camphor the ratio of  1:1:2. It is slightly more effective as an anti-
septic than cresatin and slightly less irritating than chlorophenol 
[32, 38].

Formocresol

It was introduced in the year 1905 by Buckley. It is a combination 
of  formalin and cresol in the ratio of  1:2 or 1:1. It has 19% of  
formaldehyde, 35% cresol and 46% of  glycerin and water. For-
maldehyde can be merely placed in the pulp chamber or in the 

cervical third of  the root canal space and still be effective in the 
apical portion. The toxic effect of  it can however cause necrosis 
of  surrounding tissue [38]. 

Chlorhexidine [39]

Chlorhexidine consists of  two symmetric 4-chlorophenyl rings 
and two biguanide groups connected by a central hexamethylene 
chain. For endodontic purposes, CHX can be used in a liquid or 
in a gel presentation. CHX gel consists of  a gel base (1% natro-
sol, a hydroxyethylcellulose, pH 6-9) and chlorhexidine gluconate 
(23,31), in a optimal pH range of  5.5 to 7.0. It is basic in nature 
and is more stable in its salt form. The antimicrobial activity of  
chlorhexidine is pH dependent. At physiologic pH it readily dis-
sociates releasing the positively charged CH component. The mi-
crobial cell walls that are negatively charged serve as sites where 
this cationic molecule binds and changes the osmotic equilibrium 
and produces a bactericidal effect at high concentrations by caus-
ing coagulation of  the cell cytoplasm resulting in the death of  the 
cell. It is bacteriostatic at low concentrations causing potassium 
and phosphorus to leach out from the cells. It is effective against 
gram positive and gram negative bacteria, yeast and fungi. It ex-
hibits the property of  substantivity by being slowly released from 
the retention sites thereby exhibiting a prolonged antibacterial ef-
fect. However, CHX's incapacity of  tissue dissolution has been 
pointed out as its major disadvantage.

Antimicrobials

Grossman reported the first use of  antibiotic paste in endodontics 
called PBSC, polyantibiotic paste. It is a combination of  penicil-
lin for gram positive organisms, bacitracin for penicillin resistant 
strains, streptomycin for gram negative organisms and caprylate 
sodium for yeasts. Nystatin replaces sodium caprylate as the anti-
fungal agent in a similar medicament PBSN [40].

Another combination most commonly used is triple antibiotic 
paste (TAP) which is a combination of  metronidazole, cipro-
floxacin and minocycline. Minocycline is a bacteriostatic broad 
spectrum antibiotic, metronidazole is a nitroimidazole compound 
which exhibits a broad spectrum of  activities against protozoa 
and anaerobic bacteria and Ciprofloxacin is a second-generation 
fluoroquinolone antibiotic. One of  the major drawbacks of  TAP 
is tooth discolouration caused due to minocycline and hence dou-
ble antibiotic paste was introduced as a combination of  cipro-
floxacin and metronidazole. Ledermix was developed in 1960 by 
Schroeder and Triadon and is a glucocorticoid antibiotic paste. It 
consists of  triamcinolone acetonide (1% – for anti-inflammatory 
effects) and demethylchlortetracycline (3.021% – for antibacterial 
action). Besides its antibacterial properties, it helps in relieving 
pain and inhibition of  inflammatory root resorption. Depending 
on the pathological condition being treated, it is proposed that 
the medicament be left in the canal for 2 to 12 weeks. However, it 
does have the drawback of  discolouration of  the tooth [41]. 

Calcium Hydroxide

Calcium Hydroxide was introduced into dentistry by Hermann 
in 1920. It is a strong base and it dissociates into calcium and 
hydroxyl ions when it comes in contact with aqueous fluids. The 
high alkaline nature of  calcium hydroxide is due to the hydroxyl 
ions which makes it bactericidal. Hydroxyl ions are highly oxi-
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dant free radicals that show extreme reactivity with biomolecules. 
The phospholipid structure of  the bacterial cell membrane is de-
stroyed by lipid peroxidation caused due to the hydroxyl ions. Hy-
drogen atoms from unsaturated fatty acids are removed by the hy-
droxyl ions and thus a free lipidic radical is generated which reacts 
with oxygen to generate a free lipidic peroxide radical. This fur-
ther removes another hydrogen atom from a second fatty acid to 
generate another lipidic peroxide. An autocatalytic chain reaction 
is generated due to the peroxides causing extensive membrane 
damage. Further, the alkaline nature of  calcium hydroxide causes 
protein denaturation by breaking down the tertiary structure of  
protein by the breakdown of  ionic bonds. The hydroxyl ions also 
split the bacterial DNA strands and inhibit its replication. Lethal 
mutations might also be induced by free radicals. As long as the 
pH is retained, calcium hydroxide exerts its antimicrobial action 
in the canal [42]. However calcium hydroxides inability to com-
pletely eliminate E faecalis has been stated in literature [43].

Calcium hydroxide powder has been mixed with different vehicles 
for placement in the canal such as water, CMCP, normal saline, 
cresatin, glycerin and propylene glycol. The dissociation of  cal-
cium hydroxide into its ions depends on the vehicle. Thus the 
vehicle would in turn have an effect on its antimicrobial property. 
Some authors have stated that camphorated monochlorophenol 
increases the antimicrobial effect of  calcium hydroxide [44] while 
high concentrations of  glycerol and propylene glycol decreases 
it [45].

Octenidine Dihydrochloride As An Antimicrobial 
Compound

Octenidine hydrochloride (OCT), developed by Sterlig Winthrop 
Research Institute, is a bis pyridine derivative, N,N’-[1,10-decan-
ediyldi-1(4H)-pyridinyl-4-ylidene] bis(1-octanamine) dihydrochlo-
ride. It has two non interacting cationic centres in the molecule 
separated by a long aliphatic hydrocarbon chain. Microbial cell 
envelopes are negatively charged and hence octenidine being 
cationic in nature readily binds to it. It has a particularly strong 
adherence to lipid bacterial cell membrane components such as 
cardiolipin which explains its high antimicrobial efficacy without 
affecting epithelial tissue. Further it interacts with the enzyme 
system and polysaccharides in the cell wall of  microorganisms 
and induces leakage in the cytoplasmic membrane. Since it binds 
readily to the negatively charged surfaces, it has a sustained anti-
microbial action. 

More than 20 years ago, octenidine dihydrochloride was intro-
duced as an antiseptic for skin, mucous membranes and wounds. 
Octenidine and phenoxyethanol show synergistic effects and are 
hence used in combination. Octenidine has a broad antimicrobial 
spectrum against gram positive and gram negative bacteria. Its 
efficacy is 3 to 10 times higher than that of  chlorhexidine with 
minimum inhibitory concentrations and like chlorhexidine, it 
does not form chloranaeline when it comes in contact with so-
dium hypochlorite. It is chemically stable and has low toxicity. In 
Vitro studies of  octenidine being used as a disinfectant in root 
canals has obtained positive results. Octenidine is currently used 
in the treatment of  gingival and periodontal diseases for the oral 
cavity as mouth washes [46].

Conclusion

The use of  intracanal medicament is highly recommended in 
treated cases of  pulp necrosis and periradicular diseases and the 
selection of  an appropriate medicament plays a vital role. It is 
often even recommended to use two preparations either in com-
bination or in sequence. The final aim is to achieve a full range of  
therapeutic effects.
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