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Abstract 
Introduction: It is important to develop new therapeutic materials that have the required clinical actions, 

are safe and economical.  

Objective: To analyze the literature on intracanal medicaments such as triple antibiotic paste, calcium 

hydroxide, chlorhexidine and antimicrobial nanoparticles.  

Methodology: The search was performed in PubMed, Scopus and Google Scholar databases. The terms 

"calcium hydroxide", "triple antibiotic paste", "chlorhexidine", "nanoparticles", "intracanal medication" 

and "endodontic" were used.  

Results: Triple antibiotic paste contains medication that helps to disinfect the root canal, it is the most 

used treatment in pulp regeneration and revascularization. Calcium hydroxide is the most commonly used 

intra-canal medication in endodontics, since it induces the formation of a mineralized layer and has an 

acceptable microbial effect, it is not as effective on E. faecalis and C. albicans. Chlorhexidine is a drug 

widely used in endodontics as an irrigant; it is broad spectrum and is a retentive agent in dentin, it has an 

antimicrobial effect against biofilm with better results after 7 days of placement. Antimicrobial 

nanoparticles are new products used as an intra-oral medication, so studies are still needed to verify their 

effect on dentin and their long-term efficacy.  

Conclusion: Intracanal medicaments are used between appointments, for the elimination of bacteria or to 

avoid canal contamination. We could say that nanoparticles with calcium hydroxide have a promising 

future in terms of antimicrobial efficacy and looking for a better effect on dentin. 

 

Keywords: Calcium hydroxide, triple antibiotic paste, chlorhexidine, nanoparticles, peptide, intracanal 

medication 

 

1. Introduction 

Due to increased resistance to intracanal drugs, new alternative procedures are needed [1]. The 

successful clinical use of dental materials depends on their physicochemical properties as well 

as their biological and toxicological reliability. Different local and systemic toxicities of dental 

materials have been reported [2]. The success of endodontic treatment derives from the 

complete elimination of microorganisms capable of causing intraradicular or extraradicular 

infection [3]; they depend on intraoperative factors such as irrigation, access size, the use of 

medications or the number of appointments [4]. In order to achieve a more effective eradication 

of these microorganisms, the use of intracanal medications between appointments began to be 

used when the pulp diagnosis was necrosis or periapical abscess. It is also used for when there 

are perforations or in revascularization, to avoid intracanal infection [5]. Calcium hydroxide is 

the commonly used intracanal medication for the treatment of apical periodontitis because of 

its antibacterial effect; it is used alone or together with 2% chlorhexidine to increase its 

efficacy against bacteria resistant to E. faecalis, it is the most frequently reported 

microorganism in cases of apical periodontitis [6]. This research is conducted to update 

information on advances in intracanal drugs, bacterial resistance and sensitivity to treatments 

because it is a persistent problem. Intracanal medicaments such as triple antibiotic paste, 

calcium hydroxide, chlorhexidine and antimicrobial nanoparticles were reviewed with their 

uses, their antimicrobial efficacy, effect on dentin, limitations and their cytotoxicity. 
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2. Materials and Methods  

Information from articles published in PubMed, Scopus and 

Google Scholar was analyzed, with emphasis on the last 5 

years. The quality of articles was evaluated based on the 

standard guidelines, i.e., identification, review, choice and 

inclusion. The quality of the review was assessed using the 

measurement instrument for evaluating systemic reviews. The 

search was performed using the Boolean logical operators 

AND, OR and NOT. It was performed with the words 

"calcium hydroxide", "triple antibiotic paste", 

"chlorhexidine", "nanoparticles", "intracanal medication" and 

"endodontic" were used "diseases”, "comorbidities”, and "oral 

diseases". The keywords were used individually, as well as 

each of them related to each other. 

 

3. Results and Discussion  

3.1 Triple antibiotic paste  

3.1.1 Use 

Triple antibiotic paste (TAP), which is a mixture of 

metronidazole, ciprofloxacin and minocycline, has been used 

as an intracanal drug to disinfect the root canal during 

regenerative procedures [7] are highly effective in eliminating 

endodontic pathological microbiota both in situ and in vitro 
[8]. TAP appears to be a successful combination of drugs in 

root canal disinfection or sterilization and pulp regeneration 

and revascularization protocol [9]. 

 

3.1.2 Effect on dentin 

Treatment of dentin with TAP for 4 weeks provided an 

improved microenvironment for viability and attachment of 

DPSCs [10]. TAP significantly increased the bond strength of 

methacrylate resin-based sealants [11].  

 

3.1.3 Antimicrobial Efficacy 

It has been shown to be the most effective, providing action 

against different microorganisms and producing outstanding 

results due to the combination of antibiotics [12] 10 mg/mL of 

TAP resulted in complete elimination of E. faecalis [13] 

intracanal drug delivery solution of TAP resulted in >99% 

reduction in colony forming unit [14].  

 

3.1.4 Limitations and cytotoxicity 

Development of resistant bacterial strains and tooth 

discoloration are some of its drawbacks [9]. Similar toxicity 

effect of TAP at a concentration of 100 μg/ml at the studied 

time intervals on apical papilla stem cells; cell growth is 

observed in binary combinations of antibiotics at low 

concentrations (25 and 50 μg/ml). These findings may show 

similar behavior of antibiotics at lower concentrations, while 

having different effects at higher concentrations [15]. 

Triple antibiotic paste contains medication that helps to 

disinfect the root canal. It is most commonly used as a 

treatment in pulp regeneration and revascularization, as it 

provides a better microenvironment for dentin to regenerate. 

It provides greater efficacy against bacteria, especially it 

eliminates E. faecalis from the canal, but bacteria could 

develop resistance and also discolor the teeth. 

 

3.2 Calcium hydroxide 

3.2.1 Use 

Calcium hydroxide is the most commonly used intracanal 

medication and is recommended in clinical guidelines for the 

treatment of avulsed teeth in multiple visits [16]. It is also the 

most commonly used interappointment dressing for root canal 

disinfection, and is effective against gram-negative species. It 

can realize its antibacterial effect by inactivating membrane 

transport mechanisms [17]. Calcium hydroxide can be used in 

pregnant patients [18]. 

 

3.2.2 Effect on dentin 

Dentin is considered the best pulp protector, and calcium 

hydroxide has demonstrated through numerous studies its 

ability to induce the formation of a mineralized layer that 

serves as a bridge over the pulp tissue [19]. For apexification of 

immature permanent teeth, the time period to form apical 

barrier was longer compared to the other drugs [20]. Calcium 

hydroxide as a pulp capping agent has properties such as the 

ability to form reparative dentin, maintain pulp vitality, kill 

bacteria, be sterile, radiopaque and provide a good bacterial 

seal [21]. 

 

3.2.3 Antimicrobial efficacy 

In one study it was demonstrated that calcium hydroxide 

showed 99.41% antimicrobial effect against the control group 
[22]. Clinical studies in humans showed less efficient limited 

antimicrobial effects against specific species such as E. 

faecalis or C. albicans, whose microorganisms were reduced 

but not completely eliminated after treatments, and some 

species had resistance; their efficacy has been questioned or 

indicated that other agents should be mixed to improve their 

antimicrobial activity [23]. The lethal effect on microorganisms 

has been attributed to the following mechanisms: damage to 

the bacterial cytoplasmic membrane, protein denaturation, and 

DNA damage; however, it is difficult to establish the main 

mechanism involved in bacterial death [19]. The efficacy of 

calcium hydroxide against Enterococcus faecalis was best in 

the first 72 hours of duration [24]. 

 

3.2.4 Limitations and cytotoxicity 

Calcium hydroxide is less effective against specific species 

such as E. faecalis or C. albicans [25]. There are some 

disadvantages that restrict its use, such as poor adhesive 

quality and inadequate seal; disintegration and presence of so-

called "tunnel defects" in the restorative dentin formed 

beneath it [21]. If the drug is not removed from the root canal, 

drug residues may hinder the sealing ability of endodontic 

sealers, which will obstruct the diffusion of the sealers from 

the root canal into the dentinal tubules [26]. 

Calcium hydroxide is the most commonly used intracanal 

medication in endodontics, as it induces the formation of a 

mineralized layer and has an acceptable microbial effect, 

however, it is not as effective on E. faecalis or against C. 

albicans. When used between control appointments, it is 

known that it is not completely eliminated from the canal, 

which causes residues to obstruct the diffusion of cements at 

the time of obturation. 

 

3.3 Chlorhexidine 

3.3.1 Use 
Chlorhexidine is a broad-spectrum antimicrobial agent and 

has been recommended as an effective intracanal medication 

in endodontics. The advantages of chlorhexidine are its 

retentive nature in root canal dentin and its relatively low 

toxicity. In addition, it is also effective against calcium 

hydroxide resistant strains. Some studies have suggested that 

chlorhexidine could be used in combination with calcium 

hydroxide to improve antimicrobial efficacy against calcium 

hydroxide-resistant microorganisms [27]. In pregnant patients 

experiencing endodontic pain, emergency opening, removal 

of inflamed pulp or drainage of pus and pain relief, 
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chlorhexidine/metronidazole can be used [18]. 

 

3.3.2 Effect on dentin 

The most effective against E. faecalis within dentinal tubules 

at 200 and 400 μm depth compared to calcium hydroxide. It 

was reported that 2% chlorhexidine placement for 7 days 

increased its action against E. faecalis, especially at 400 μm 

depth [28]. 

 

3.3.3 Antimicrobial Efficacy 

It has a limited antimicrobial effect against polymicrobial 

biofilm found inside the root canal such as gram-negative and 

gram-positive bacteria. The 2% gel has a time-dependent 

antimicrobial effect [29]. Its potency is due to its ability to alter 

the osmotic balance of the cell. It has the ability to maintain 

its antibacterial action for a prolonged period due to its 

substantivity and optimal microbial activity at pH 5.5 to 7 [30]. 

There was a highly significant difference (p<0.005) in E. 

faecalis count in a study after day 7 of intracanal drug 

placement [31]. Chlorhexidine showed maximum antimicrobial 

activity, followed by chitosan, in both single and dual-species 

biofilms [32]. 

 

3.3.4 Limitations and cytotoxicity 

Chlorhexidine exhibits the highest level of cytotoxicity and is 

associated with increased antimicrobial efficacy soon after 

application, also persists over time for up to 14 days and 

inhibits wound healing in a human skin xenograft mouse 

model in vivo [33]. 

Chlorhexidine 2% is a medication widely used in dentistry, in 

endodontics it is used more as an irrigant than as an intraoral 

medication between appointments. It is broad spectrum, 

effective against E. faecalis, as it is a retentive agent in dentin, 

having an antimicrobial effect against polymicrobial biofilm 

with better results after 7 days of placement. It is the most 

cytotoxic inhibiting wound healing after prolonged use. 

 

3.4 Antimicrobial nanoparticles 

3.4.1 Use 
Silver nanoparticles (AgNPs) have high antibacterial activity 

due to their small particles and large surface area [34]. In one 

study, a synthesis of CaOHAgAN was made that produced an 

effective nanoparticle preparation that could be used against 

common oral pathogens as a potential therapeutic agent in the 

form of root canal irrigant or intracanal medication in the field 

of dentistry [35]. 

 

3.4.2 Effect on dentin 

Due to their nanoscale, AgNPs penetrate deeper into the 

intricacies of root canal systems and dentinal tubules, in 

addition to enhancing the antibacterial properties of 

endodontic irrigants and sealants. AgNPs gradually increase 

dentin hardness in endodontically treated teeth and promote 

antibacterial properties when used as intracanal medication 

carriers [36]. 

 

3.4.3 Antimicrobial Efficacy 

Silver nanoparticles (size 20 nm) can be mixed with calcium 

hydroxide, which showed enhanced antibacterial action when 

calcium hydroxide is used alone or in combination with 

chlorhexidine [37]. Biosynthesized AgNPs exhibit efficient 

antibacterial activity against E. faecalis and, therefore, can be 

used as root canal irrigants or intracanal drugs for root canal 

disinfection [38, 39]. Although there is a statistically significant 

decrease in the mean CFU value, the nanogroup performed 

the best. The highest percentage of dead bacteria was detected 

in the BAG-np group, with a significant difference from the 

BAG group. The reduction of particle size and the use of a 

BAG nanoform improved the antimicrobial properties of the 

intracanal treatment of E. faecalis biofilms [40]. 

 

3.4.4 Limitations and cytotoxicity 

In one study the cytotoxic effect of Nano TAPC was lower 

than that of calcium hydroxide and higher than that of TAPC. 

Although Nano TAPC has the highest apoptotic value 

compared to TAPC and calcium hydroxide, there is still no 

statistically significant difference between them [41]. The 

cytotoxicity and proliferation of DPSCs in response to AgNP 

gel were comparable to those of calcium hydroxide. This 

suggests that gel AgNPs may represent a promising future 

candidate for clinical use in regenerative endodontics. 

However, their effects may be concentration dependent, 

which warrants further investigation [42]. 

Antimicrobial nanoparticles are new products used as an 

intra-endodontic drug so studies are still needed to verify their 

effect on dentin and their long-term efficacy. As for the 

present studies, we can know that it has good antimicrobial 

efficacy when combined with calcium hydroxide and minimal 

toxicity, although limitations have not yet been found. 

 

4. Conclusion 

Use of intracanal medicaments plays a fundamental role in 

endodontics, especially when there is any infection, pulp 

regeneration and revascularization. Triple antibiotic paste, 

despite its efficacy against bacteria, presents concerns related 

to bacterial resistance and possible tooth discoloration. On the 

other hand, calcium hydroxide is widely used because of its 

ability to induce the formation of a mineralized layer, but its 

effectiveness against certain bacteria, such as E. faecalis and 

C. albicans, is limited, and its persistence in the canal can 

affect obturation. Chlorhexidine 2% is a broad-spectrum 

agent, especially effective against E. faecalis, but prolonged 

use may have cytotoxic effects. The introduction of 

antimicrobial nanoparticles represents an exciting prospect in 

the field of intraoral drugs, but more research is needed to 

fully understand their long-term efficacy and safety. 

In general, the choice of intracanal medicament should be 

based on case-specific considerations and the need to address 

already known bacteria, taking into account potential side 

effects and biocompatibility. Endodontics continues to evolve 

with the goal of providing more effective and safer treatments 

to preserve patients' dental health. 

 

5. Conflict of Interest 

Not available. 

 

6. Financial Support 

Not available. 

 

7. References  

1. Correia BL, Gomes ATPC, Noites R, Ferreira JMF, 

Duarte AS. New and efficient bioactive glass 

compositions for controlling endodontic pathogens. 

Nanomaterials (Basel). 2022 May 6;12(9):1577. 

2. Shahi S, Özcan M, Dizaj MS, Sharifi S, Al-Haj Husain 

N, Eftekhari A, et al. A review on potential toxicity of 

dental material and screening their biocompatibility. 

Toxicol. Mech. Methods. 2019 Jun;29(5):368-377. 

3. Prada I, Muñoz MP, Lluesma GT, Martínez MP, 

Rodríguez MS, Monteagudo AA, et al. Update of the 

https://www.oraljournal.com/


 

~ 190 ~ 

International Journal of Applied Dental Sciences https://www.oraljournal.com 
therapeutic planning of irrigation and intracanal 

medication in root canal treatment. A literature review. J 

Clin. Exp. Dent. 2019 Feb 1;11(2):e185-e193. 

4. Zapata OR, Noblett WC, Ron PA, Ye Z, Vera J. Present 

status and future directions of intracanal medicaments. 

Int. Endod J. 2022 May;553(3):613-636. 

5. Estrela C, Decurcio DA, Fedele RG, Silva JA, Guedes 

OA, Borges ÁH. Root perforations: A review of 

diagnosis, prognosis and materials. Braz. Oral Res. 2018 

Oct 18;32(1):e73. 

6. Shaaban S, Genena S, Elraggal A, Hamad GM, 

Meheissen MA, Moussa S, et al. Antibacterial 

effectiveness of multi-strain probiotics supernatants 

intracanal medication on Enterococcus faecalis biofilm in 

a tooth model. BMC Oral Health. 2023 Apr 20;23(1):228. 

7. Adl A, Shojaee NS, Motamedifar M. A Comparison 

between the antimicrobial effects of triple antibiotic paste 

and calcium hydroxide against Enterococcus Faecalis. 

Iran Endod. J. 2012 Summer;7(3):149-55. 

8. Malviya N, Thosar NR, Wayakar R, Khubchandani M, 

Bansod AV. Management of horizontal root fracture in 

anterior teeth: A Case Report. Cureus. 2022 Sep 

21;14(9):e29402. 

9. Parhizkar A, Nojehdehian H, Asgary S. Triple antibiotic 

paste: momentous roles and applications in endodontics: 

a review. Restor Dent Endod. 2018 Jun 20;43(3):e28. 

10. Riaz S, Azlina A, Mahmood Z, Htun AT. Long-term 

treatment of dentine with triple antibiotic paste promotes 

stem cell viability and attachment. J Taibah Univ. Med. 

Sci. 2022 Feb 10;17(4):630-639.  

11. Sobhnamayan F, Adl A, Shams SM, Mirkhaghani H. 

Effect of triple antibiotic paste on the bond strength of 

epoxy and methacrylate resin-based sealers to root canal 

dentin. J Conserv Dent. 2022 Jul-Aug;25(4):426-430. 

12. Malu K, Khubchandani M. Triple Antibiotic Paste: A 

Suitable Medicament for Intracanal Disinfection. Cureus. 

2022 Sep 15;14(9):e29186. 

13. Asnaashari M, Mehrabinia P, Yadegari Z, Hoseini H, 

Sadafi M, Shojaeian S. Evaluation of antibacterial effects 

of cold atmospheric plasma, calcium hydroxide, and 

triple antibiotic paste on Enterococcus faecalis biofilm in 

the root canal system: An in vitro study. J Lasers Med 

Sci. 2022 Nov 21;13:e50.  

14. Hoshino E, Ando KN, Sato I, Uematsu H, Sato M, Kota 

K, et al. In vitro antibacterial susceptibility of bacteria 

taken from infected root dentine to a mixture of 

ciprofloxacin, metronidazole and minocycline. Int Endod 

J. 1996 Mar;29(2):125-30.  

15. Rafatjou R, Sabeti KA, Ahmadi B, Asl SS, Farhadian M. 

Evaluation of the cytotoxicity of two types of triple 

antibiotic paste on human permanent dental apical papilla 

stem cells: An in vitro in vitro Study. J Dent (Shiraz). 

2022 Jun;23(1 Suppl):230-237.  

16. Zare Jahromi M, Kalantar Motamedi MR. Effect of 

calcium hydroxide on inflammatory root resorption and 

ankylosis in replanted teeth compared with other 

intracanal materials: A review. Restor Dent Endod. 2019 

Aug 1;44(3):e32.  

17. Karamifar K, Tondari A, Saghiri MA. Endodontic 

Periapical Lesion: An Overview on the Etiology, 

Diagnosis and Current Treatment Modalities. Eur Endod 

J. 2020 Jul 14;5(2):54-67.  

18. Aliabadi T, Saberi EA, Tabatabaei MA, Tahmasebi E. 

Antibiotic use in endodontic treatment during pregnancy: 

A narrative review. Eur J Transl Myol. 2022 Oct 

20;32(4):10813.  

19. Estrela C, Holland R. Calcium hydroxide: study based on 

scientific evidences. J Appl Oral Sci. 2003 

Dec;11(4):269-82.  

20. Shaik I, Dasari B, Kolichala R, Doos M, Qadri F, 

Arokiyasamy JL, et al. Comparison of the success rate of 

mineral trioxide aggregate, Endosequence Bioceramic 

root repair material, and calcium hydroxide for 

apexification of immature permanent teeth: Systematic 

Review and Meta-Analysis. J Pharm Bio Allied Sci. 2021 

Jun;13(1):S43-S47.  

21. Nair M, Gurunathan D. Clinical and radiographic 

outcomes of calcium hydroxide vs other agents in 

indirect pulp capping of primary teeth: A Systematic 

Review. Int J Clin Pediatr Dent. 2019 Sep-Oct;12(5):437-

444.  

22. Eskandarinezhad M, Barhaghi MHS, Allameh K, 

Sadrhaghighi A, Katebi K. The comparison of calcium 

hydroxide, curcumin, and Aloe vera antibacterial effects 

on 6-week-old Enterococcus faecalis biofilm as an 

intracanal medicament: An in vitro study. Dent Res J 

(Isfahan). 2022 Feb 28;19:14.  

23. Kim D, Kim E. Antimicrobial effect of calcium 

hydroxide as an intracanal medicament in root canal 

treatment: a literature review - Part I. In vitro studies. 

Restor Dent Endod. 2014 Nov;39(4):241-52.  

24. Selvi MM, Selvabalaji A, Chonat A, Ananthan V, Mani 

E, Chinnaswamy AD. A comparative evaluation of 

antimicrobial efficacy of triphala and calcium hydroxide 

as intracanal medicament: An in vitro study. J Pharm 

Bioallied Sci. 2022 Jul;14(Suppl 1):S774-S780.  

25. Kim D, Kim E. Antimicrobial effect of calcium 

hydroxide as an intracanal medicament in root canal 

treatment: A literature review - Part II. In vivo studies. 

Restor Dent Endod. 2015 May;40(2):97-103. 

26. Parikh M, Kishan KV, Solanki NP, Parikh M, Savaliya 

K, Bindu VH, et al. Efficacy of removal of calcium 

hydroxide medicament from root canals by endoactivator 

and Endovac irrigation techniques: A Systematic Review 

of In vitro Studies. Contemp Clin Dent. 2019 Jan-

Mar;10(1):135-142. 

27. Hegde VR, Jain A, Patekar SB. Comparative evaluation 

of calcium hydroxide and other intracanal medicaments 

on postoperative pain in patients undergoing endodontic 

treatment: A systematic review and meta-analysis. J 

Conserv Dent. 2023 Mar-Apr;26(2):134-142. 

28. Wassel M, Radwan M, Elghazawy R. Direct and residual 

antimicrobial effect of 2% chlorhexidine gel, double 

antibiotic paste and chitosan- chlorhexidine nanoparticles 

as intracanal medicaments against Enterococcus faecalis 

and Candida albicans in primary molars: an in vitro 

study. BMC Oral Health. 2023 Aug 4;23(1):296.  

29. Khan A, Nikhil V, Pandey A, Chaturvedi P. 

Effectiveness of polyhexamethylene biguanide, 

chlorhexidine, and calcium hydroxide intracanal 

medicament against intraradicular mature polymicrobial 

biofilm: A microbiological study. J Conserv Dent. 2022 

Sep-Oct;25(5):536-540.  

30. Nirmala S, LRS, Reddy N, Reddy SD, Chukka RR, 

Kumar KN. Antimicrobial efficacy of morinda citrifolia, 

Nisin, and 2% chlorhexidine against enterococcus 

faecalis: An in vitro study. Cureus. 2022 Mar 

16;14(3):e23206.  

31. Qamar S, Jayanna R, Ahuja VR. Comparative evaluation 

of antimicrobial efficacy of calcium hydroxide, 

https://www.oraljournal.com/


 

~ 191 ~ 

International Journal of Applied Dental Sciences https://www.oraljournal.com 
chlorhexidine, and triple antibiotic paste in different 

combination forms as Intracanal medicaments against 

Enterococcus faecalis in Primary Teeth: An in vivo 

randomized clinical trial. Int J Clin Pediatr Dent. 2023 

May-Jun;16(3):448-452.  

32. Ramachandran VS, Rathakrishnan M, Ravindrran MB, 

Alagarsamy V. Comparative evaluation of the 

antimicrobial effect of Mangosteen, Triphala, Chitosan, 

and 2% Chlorhexidine on Mono and dual-species 

biofilms of - and candida albicans: An in vitro Study. 

Eur Endod J. 2022 Mar;7(1):58-66.  

33. Cheong JZA, Liu A, Rust CJ, Tran CL, Hassan SE, Kalan 

LR, et al. Robbing Peter to Pay Paul: Chlorhexidine 

gluconate demonstrates short-term efficacy and long-term 

cytotoxicity. Wound Repair Regen. 2022 Sep;30(5):573-

584. 

34. Afkhami F, Rostami G, Batebi S, Bahador A. Residual 

antibacterial effects of a mixture of silver nanoparticles/ 

calcium hydroxide and other root canal medicaments 

against Enterococcus faecalis. J Dent Sci. 2022 

Jul;17(3):1260-1265.  

35. Nasim I, Jabin Z, Kumar SR, Vishnupriya V. Green 

synthesis of calcium hydroxide-coated silver nano-

particles using Andrographis paniculata and Ocimum 

sanctum Linn. Leaf extracts: An antimicrobial and 

cytotoxic activity. J Conserv Dent. 2022 Jul-

Aug;25(4):369-374.  

36. Afkhami F, Forghan P, Gutmann JL, Kishen A. Silver 

Nanoparticles and Their Therapeutic Applications in 

Endodontics: A Narrative Review. Pharmaceutics. 2023 

Feb 21;15(3):715.  

37. Raura N, Garg A, Arora A, Roma M. Nanoparticle 

technology and its implications in endodontics: A review. 

Biomater Res. 2020 Dec 4;24(1):21.  

38. Halkai KR, Mudda JA, Shivanna V, Rathod V, Halkai R. 

Evaluation of Antibacterial Efficacy of Fungal-Derived 

Silver Nanoparticles against Enterococcus faecalis. 

Contemp Clin Dent. 2018 Jan-Mar;9(1):45-48 

39. Parolia A, Kumar H, Ramamurthy S, Davamani F, Pau 

A. Effectiveness of chitosan-propolis nanoparticle against 

Enterococcus faecalis biofilms in the root canal. BMC 

Oral Health. 2020 Nov 25;20(1):339.  

40. Obeid MF, El-Batouty KM, Aslam M. The effect of 

using nanoparticles in bioactive glass on its antimicrobial 

properties. Restor Dent Endod. 2021 Oct 29;46(4):e58. 

41. Nashaat Y, Sabry H, Hassan SA. Evaluation of the 

Cytotoxicity and apoptotic effect of Nano triple antibiotic 

paste with Nano anti-inflammatory drug as an intracanal 

medicament. Eur Endod J. 2021 Apr;6(1):82-89. 

42. Mahmoud A, Moussa S, El Backly R, El-Gendy R. 

Investigating the residual effect of silver nanoparticles 

gel as an intra-canal medicament on dental pulp stromal 

cells. BMC Oral Health. 2022 Nov 30;22(1):545. 

 

 
How to Cite This Article 

Santoyo JMG, Romero CC, Delgadillo HR, Hernanadez GRC, Martínez 

REO, Capetillo EGT. Intracanal medicaments: A review. International 

Journal of Applied Dental Sciences. 2024;10(1):187-191. 

 

 

Creative Commons (CC) License 

This is an open-access journal, and articles are distributed under the 

terms of the Creative Commons Attribution-Non Commercial-Share 

Alike 4.0 International (CC BY-NC-SA 4.0) License, which allows 

others to remix, tweak, and build upon the work non-commercially, as 

long as appropriate credit is given and the new creations are licensed 

under the identical terms. 

Dr. Jessica Mariel Garcia Santoyo 

Master of Science Student, Universidad Autonoma de 

Nuevo Leon, Facultad de Odontologia, Monterrey, 

Nuevo Leon, 64460 ZIP, Mexico 

 

Claudio Cabral-Romero 

Professor, Universidad Autonoma de Nuevo Leon, 

Facultad de Odontologia, Monterrey, Nuevo Leon, CP 

64460, Mexico 

 

Rene Hernandez-Delgadillo 

Professor, Universidad Autonoma de Nuevo Leon, 

Facultad de Odontologia, Monterrey, Nuevo Leon, CP 

64460, Mexico 

 

Guadalupe Rosalia Capetillo Hernanadez 

Professor, Universidad Veracruzana, Facultad de 

Odontología, Veracruz, Veracruz, Mexico 

 

Rosa Elena Ochoa Martínez 

Professor, Universidad Veracruzana, Facultad de 

Odontología, Veracruz, Veracruz, Mexico 

 

Evelyn Guadalupe Torres Capetillo 

Professor, Universidad Veracruzana, Facultad de 

Odontología, Veracruz, Veracruz, Mexico 

 

Laura Quijano Espinosa 

Dentistry Student, Universidad Autonoma de Nuevo 

Leon, Facultad de Odontologia, Monterrey, Nuevo Leon, 

64460 ZIP, Mexico 

 

Valeria Valdes Arriaga 

Professor, Universidad Autonoma de Nuevo Leon, 

Facultad de Odontologia, Monterrey, Nuevo Leon, 64460 

ZIP, Mexico 

 

Juan Manuel Solis Soto 

Professor, Universidad Autonoma de Nuevo Leon, 

Facultad de Odontologia, Monterrey, Nuevo Leon, 64460 

ZIP, Mexico 

https://www.oraljournal.com/

