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     Abstract  

 
    This review aims to investigate different types of endodontic medications used between treatment sessions, their 

advantages and disadvantages, in vivo and in vitro experiments in which they had the expected efficacy, or in which 

they were not effective, but also the direct and residual antibacterial effects of antimicrobials used in endodontic 

regeneration, against bacterial biofilms, out of the desire to make their selection easier by practitioners in clinical cases 

encountered. 

     Thus are analyzed and exposed several endodontic drugs (calcium hydroxide, TAP, DAP, propolis, but also mixtures 

thereof) that have been studied clinically or in vitro, observing which were more effective and in which specific cases. 

  

   

  Introduction 

 

    The role of microorganisms is essential in 

the development of pulp and periapical 

diseases. [ 1-3]. Studies have shown that the 

outcome of the treatment of these diseases 

depends on the elimination of microorganisms 

from the infected systems of the root canals, 

which is difficult to achieve. In order to 

reduce or eliminate microorganisms from root 

canal systems, different methods have been 

described, such as the use of multiple 

instrumentation techniques, types of irrigation 

and endodontic drugs. Studies have shown 

that tools reduce the number of bacteria in the 

root canal system. The root canal system has a 

complex anatomy and mechanical instruments 

leave portions of the root canal walls 

untouched as shown in in vitro and clinical 

studies [ 3] and the complete elimination of 

bacteria only by instrumentation is unlikely [ 

4]. Dentinary remnants and chips prevent the 

antimicrobial effects of root canal irrigation 

and drugs and prevent the proper adaptation 

of the root canal filling to the canal walls. 

Therefore, specific irrigation and disinfection 

procedures are necessary to remove tissue 

debris from the root canal system and to kill 

bacteria. This article aims to review these 

studies on the use of endodontic medication 

based on calcium hydroxide and antibiotics 

during root canal therapy and in the 

management of dental trauma. 

 

     Materials and method 
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     For the study, we examined a number of 

77 specialized articles on the use of 

medication for endodontic treatment.  

 

    Calcium hydroxide 

 

    Ca(OH)2 is effective on bacterial biofilms. 

It is known that this efficiency depends on the 

ph [7]. The antibacterial alkaline medium 

provided by Ca(OH)2 is counterbalanced after 

its removal from the root canal system which 

explains the absence of the remaining 

antibacterial effect in the pretreated dentine 

with (CaOH)2 . Recent studies have reported 

an increase in the number of bacteria in 

infected root canals after removal (CaOH)2 

compared to the number of bacteria 

immediately after instrumentation of the root 

canal [8,9]. Both Ca(OH)2 and DAP 1mg/ml 

experienced direct antibacterial effects. 

However, only DAP 5 mg/ml was able to 

provide an extended residual antibacterial 

effect against bacterial biofilms from an 

immature tooth with pulpal necrosis. Since 

Hermann introduced him in 1920 as a pulp 

coating agent, Ca(OH)2 has been widely used 

in endodontics. Various biological properties 

of Ca(OH)2, such as antimicrobial activity, 

tissue dissolution capacity, inhibition of 

dental resorption and hard tissue formation, 

and its wide use in the treatment of root canal 

has been associated with periapical healing 

and few side effects. [10,11,12,13,14,15] 

     Some authors have claimed that E. faecalis 

is less sensitive to Ca(OH)2 than other 

bacteria. In the studies of Ca(OH)2 Podbielski 

et al. and Ferreira et al., they concluded that it 

was effective against all experimental strains, 

and E. faecalis was the least sensitive [16, 

17]. On the other hand, some articles 

presented results that call into question the 

antimicrobial effect of Ca(OH)2 . Ohara et al. 

assessed the antibacterial effect of several 

irrigators and found that Ca(OH)2 was totally 

ineffective. [18] Studies comparing the effect 

of various agents showed that Ca(OH)2 had 

only a weak effect [19,20,21,22] . More 

recent studies comparing Ca(OH)2 with other 

agents reported that Ca(OH)2 was less 

effective than others [23, 24, 25]. Adl et al. 

compared a paste with triple antibiotic with 

Ca(OH)2 and found that Ca(OH)2 had the 

smallest inhibition zones against E. faecalis. 

[26]. 

     Now, calcium hydroxide is widely used in 

the field of endodontics due to its advantages 

[27], such as: 

   • Initial bactericidal effect then 

bacteriostatic. 

   • Promotes healing and repair. 

   • High PH stimulates fibroblasts. 

   • Stops internal resorption. 

   • Neutralizes low acid pH. 

   • Cheap and easy to use. 

   On the other hand, calcium hydroxide has 

some drawbacks, such as: 

   • It does not exclusively stimulate 

dentinogenesis. 

   • Exclusively stimulates repairing dentin. 

   • Associated with primary tooth resorption. 

   • It can dissolve after one year. 

   • Degrades when flexing the tooth. 

   • Marginal failure to condense amalgam. 

   • Do not adhere to dentin or restoration. 

    Some studies have compared the effect of 

Ca(OH)2 with different vehicles. Sukawat and 

Srisuwan found that, Ca(OH)2 mixed with 

CMCP killed all Enterococus faecallis inside 

the tubules, while Ca(OH)2 mixed with 

distilled water or CHX was ineffective against 

these bacteria. Cwikla et al. said that there 

were significant differences in disinfection 

capacity between the three formulas. [29] 

Lima et al. reported that all Ca(OH)2 based 

drugs used in the study were able to 

significantly reduce E. faecalis colony-

forming (CFU) units in extracted teeth [30]. 

Prabhakar et al. stated that a combination of 

IKI or CHX with Ca(OH)2 may be beneficial 

[31]. 

      Another study evaluated the effectiveness 

of calcium hydroxide mixed with silver 

nanoparticles of 0.02% (AgNPs) compared to 

1 mg/mL triple antibiotic paste (TAP), 

Ca(OH)2 and 0.02% AgNPs against 

Enterococcus faecalis using confocal laser 

scanning microscopy [32].  
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Ca(OH)2 -calcium hydroxide 

CMCP - camphored paramonochlorophenol 

IKI       - potassium iodine-iodide 

TAP     -triple antibiotic paste 

CFU    - colony formation units 

AgNPs- silver nanoparticles 

 

     A significantly higher proportion of dead 

cells was observed in samples treated with 1 

mg/ml TAP (90.39% and 99.41%) and a 

mixture of Ca(OH)2 + AgNPs (90.85% and 

98.49%) than in samples treated with 

Ca(OH)2 (76.14% and 91.71%) and AgNPs 

(62.83% and 88.07%) 2 and 4 weeks, 

respectively. All drugs showed a significant 

difference in the effectiveness of the 

antibiotic. The conclusions were that the 

mixture of Ca(OH)2 + AgNPs showed a high 

antibiofilm effect and was not significantly 

different from 1 mg/ml TAP. In addition, 

long-term contact between endodontic drugs 

and bacterial cells has achieved significant 

antibiofilm efficacy [32].   

 

     Antibiotics pastes      

 

     Marcia F E Arruda and collaborators 

conducted a randomized clinical trial that 

compared the antibacterial efficacy of 

treatment protocols using either a triple 

antibiotic solution (1 mg/ml) or calcium 

hydroxide/chlorhexidine paste as a medicine 

between treatment sessions in the infected 

teeth channels with primary apical 

periodontitis. Medication between sessions 

with a triple antibiotic solution (minocycline, 

metronidazole and ciprofloxacin) at a 

concentration of 1 mg/ml significantly 

improved the disinfection of the root canal, 

and its effects were at least comparable to 

calcium hydroxide/chlorhexidine paste. The 

effectiveness and easy delivery of the 

antibiotic solution make it an appropriate 

medicine as part of a disinfection protocol for 

conventional endodontic treatment and 

regenerative endodontic procedures [33]. 

     In a review, Juliana S Ribeiro at al 

conducted a critical evaluation of other 

compounds instead of traditional triple 

antibiotic paste (TAP) [34]. Alternative 

antimicrobial agents to TAP consisted of 

modified TAP formulas (e.g. a combination 

of TAP with chitosan; chlorhexidine 

(CHX)gels/solutions; TAP-eluting nanofibre; 

sodium hypochlorite; double antibiotic pastes 

composed of distinct combinations of 

antibiotics;propolis; Ca(OH)2-based 

formulas;). The conclusions were that TAP 

remains an very good option in complete 

elimination of microorganisms.[34]  

     Ledermix paste is a glucocorticosteroid 

antibiotic compound that was developed and 

launched for sale in Europe by Leaderle 

Pharmaceuticals in 1962 [35]. Today, 

Ledermix paste remains a combination of the 

same antibiotic tetracycline, demeclocycline 

HCl (at a concentration of 3.2 %) and a 

corticosteroid, triacminolone acetonide 

(concentration 1 %), in a polyethylene glycol 

base [35]. In addition, it was found that 

Ledermix paste had no harmful effects on the 

periodontal membrane and that this paste was 

an effective medicine for the treatment of 

progressive resorption of traumatically 

damaged tooth roots [36]. Taylor et al. [37] 

showed that Ledermix paste reversibly 

inhibited fibroblast mitosis in mice at 

concentrations between 10 −3 and 10−6 

mg/ml. Furthermore, they showed that 

Ledermix paste killed S. mutans at about the 

same concentration where it killed 

mammalian cells, but required a concentration 

a thousand times greater to kill L. Casei. 

Wong and Sae-Lim [38] evaluated the effect 

of Ledermix paste, placed immediately in the 

root canals, on the resorption of the roots of 

the later replanted monkey teeth. Their 

findings showed that the use of Ledermix 

paste led to a significantly higher appearance 

of complete healing (35.46 %) compared to 

the control group (16.58 %), but there were 

no differences in identification in 

inflammatory and replacement internal 

resorption.   

 

   CHX - chlorhexidine 

 

      A mixture of Ledermix paste and calcium 

hydroxide has been supported as endodontic 
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dressing in cases of infected root canals, 

infection and pulp necrosis with incomplete 

root formation (as initial dressing before the 

use of calcium hydroxide for apexification), 

inflammatory root resorption perforations, 

inflammatory periapical bone resorption and 

for the treatment of large periapical 

radiotransparent lesions [39, 40]. It has been 

shown that the 50:50 mixture leads to the 

release and slower diffusion of the active 

components of the Ledermix paste, which 

makes the medication last longer in the root 

canal [41]. 

     There are in vitro studies that have shown 

that the potential of low concentrations of 

antibiotic mixtures using different 

translational models [42, 43, 44]. However, 

there are difficulties associated with the use of 

these antibiotics as antimicrobial dressings. 

Current challenges associated with the use of 

antibiotic concentrations in clinical 

environments, low concentrations of DAP 

loaded in a methylcellulose hydrogel was 

proposed in this study to control the 

concentration of the antibiotic and to create a 

drug that can be delivered and maintained in 

the root canal system. It is also worth noting 

that methylcellulose has been selected as a 

vehicle for the delivery of antibiotics in this 

study due to its biocompatibility [45, 46]. 

Some specialists have shown that both 1 and 

5 mg/mL DAP provided a significant and 

substantial direct antibacterial effect against 

biofilm bacteria obtained from mature and 

immature teeth with necrotic pulp [34]. 

   The American Association of Endodontists 

recommended the use of 2, 1 mg Ca(OH)2 /ml 

DAP or 1 mg/ml TAP as intrachannel drugs 

during endodontic regeneration [47]. This 

recommendation was derived from evidence 

that 1 mg/ml DAP and/or TAP did not cause 

significant cytotoxic effects against stem cells 

in the apical papillae and stem cells in the 

dental pulp [48-50]. The current study showed 

that 1 mg/ml DAP was effective against 3-

weeks-old bacterial biofilms in distinct 

infected root canals (mature and immature 

teeth). It agrees with recent studies that have 

shown significant antibacterial effects of 1 

mg/ml DAP against enterococcus faecalis 

biofilms. However, the use of 1 mg/ml DAP 

in the study was unable to completely 

eliminate biofilm obtained from immature 

teeth with pulp necrosis, indicating that 

immature infected teeth may be more resistant 

to the recommended concentration of DAP 

[51]. 

 

     Propolis  

 

     Propolis is a beekeeping product. In some 

references it was called russian penicillin. 

Propolis is a natural sticky substance 

collected by honey bees from the resin of 

flowers, tree leaves and plants and is obtained 

after mixing with their saliva[52,53]. Propolis 

extracts are usually obtained from continuous 

soaking in different solvents, but also by other 

methods, including ultrasound and microwave 

[54]. Propolis is used in medical and dental 

sciences based on its chemical composition 

and therapeutic properties [55, 56]. 

Its chemical components are very complex, 

and so far more than 300 compounds have 

been known [57-59]. Many studies have 

shown that the observed effects of propolis 

could be the result of the synergistic action of 

its complex constituents [60, 61]. Its chemical 

properties are also linked to the geographical 

diversity of plant sources and bee species [62, 

23]. 

As mentioned above, the main components of 

propolis are: resin (50%-70%), oil and wax 

(30%-50%), pollen (5%-10%) and other 

chemical compounds, including: amino acids, 

minerals, sugars, vitamins B, C and E, 

flavonoids, phenol, and aromatic compounds 

[64, 65]. Despite the fact that it has some 

disadvantages, such as the long time for 

efficiency and failure in the elimination of all 

microorganisms, it is still considered as a 

standard intracanal drug in research [66-67]. 

In addition, the incorporation of ethanolic 

propolis extract into calcium hydroxide paste 

increases its antibacterial activity [68]. 
DAP - double antibiotic paste 
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 Propolis has been shown to have slightly 

better results than calcium hydroxide, and its 

antimicrobial activity is more related to the 

flavonoids present in it [ 69, 70]. Compared to 

calcium hydroxide, propolis is an appropriate 

endodontic drug and is also very effective on 

Enterococcus faecalis after seven to ten days 

and can be used as an endodontic medicine 

[71-73]. Compared to chlorhexidine gel as an 

intrachannel medicine, propolis gel is not as 

effective in bacterial reduction [74]. 

     Further studies should be carried out to 

assess the effect of propolis on other 

anaerobic bacteria involved in endodontic 

infections [69]. Propolis and calcium 

hydroxide have similar physical properties as 

an endodontic medicine, but the toxic effects 

of propolis on periodontal ligament 

fibroblasts and dental pulp are 10 times 

smaller than calcium hydroxide [75] and can 

be removed more easily from root canals than 

Ca(OH)2[76]. According to one study, the use 

of propolis as an endodontic medicine may 

change the clinical color of the dental crown. 

Also, different methods of application of the 

drug have no effect on the amount of 

discoloration [73, 77]. 

 

      Conclusions 

 

     The mixture of Ca(OH)2 + AgNPs showed 

a high antibiofilm effect and was not 

significantly different from 1 mg/ml TAP. In 

addition, long-term contact between 

endodontic drugs and bacterial cells has 

achieved significant antibiofilm efficacy. 

TAP remains still an excellent option in terms 

of complete elimination of microorganisms. 

However, the difficulty of using antibiotic 

pastes remains in its delivery mode, in the 

desired concentration. 

     Propolis is also a substance that requires 

further study due to its therapeutic qualities 

and effects. 

     Further studies on antimicrobial agents are 

therefore needed in order to choose the best 

option for endodontic therapy. 
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