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Abstract 
Introduction: The success of endodontic treatment depends on the effective use of irrigants that 
eradicate biofilms and improve disinfection, which significantly reduces endodontic failures.  
Objective: To conduct a comprehensive review of the current scientific literature on the most commonly 
used irrigating solutions in endodontics, which are sodium hypochlorite (NaOCl), chlorhexidine, saline 
solution (NaCl), and EDTA, comparing their antimicrobial activity, disinfection capacity, and 
cytotoxicity.  
Methodology: A search was conducted in PubMed, Scopus, and Google Scholar using the keywords: 
“endodontic irrigants,” “sodium hypochlorite,” “chlorhexidine,” “normal saline,” “EDTA,” 
“antimicrobial activity,” “smear layer removal,” and “cytotoxicity”.  
Results: The irrigants evaluated showed clear differences in efficacy and clinical function. Sodium 
hypochlorite obtained the best results in bacterial elimination and tissue dissolution. Chlorhexidine 
demonstrated good penetration and prolonged residual effect. Saline solution showed low antimicrobial 
action but excellent biological tolerance. Ethylenediaminetetraacetic acid improved dentin cleaning and 
enhanced the action of other irrigants, demonstrating its value as a complementary agent in endodontic 
therapy.  
Conclusion: Endodontic irrigants perform complementary functions. Sodium hypochlorite is the most 
effective but also the most cytotoxic. Chlorhexidine offers residual effect and good penetration. Saline 
solution is biocompatible, although less effective antimicrobially, and ethylenediaminetetraacetic acid 
improves dentin cleaning. Their appropriate combination balances efficacy and clinical safety. 
 
Keywords: Endodontic Irrigants,” “sodium hypochlorite,” “chlorhexidine,” “EDTA,” “antimicrobial 
activity”, “biocompatibility” and “cytotoxicity” 
 
1. Introduction 
The success of endodontic treatment depends on the effective use of irrigants that eradicate 
biofilms and improve disinfection, which significantly reduces endodontic failures [1]. 
Endodontic irrigation is a fundamental pillar of treatment, as it allows the removal of organic 
debris and bacterial biofilms that cannot be removed by instrumentation alone. This practice 
improves the clinical prognosis and reduces the incidence of therapeutic failures [2]. 
The most commonly used irrigants are sodium hypochlorite (NaOCl), chlorhexidine (CHX), 
saline solution, and ethylenediaminetetraacetic acid (EDTA). Each has different properties that 
influence its antimicrobial efficacy, cleaning ability, and biological safety, factors that 
determine clinical success [1]. 
Sodium hypochlorite is an effective irrigant with antimicrobial and tissue-dissolving action, 
whose effect is enhanced by ultrasonic or thermal activation, improving cleaning in complex 
anatomical areas [3]. 
Sodium hypochlorite is the main irrigant due to its antimicrobial action and tissue-dissolving 
capacity, enhanced by activation to reach difficult areas [4]. 
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A comparison of the most commonly used irrigant solutions is 
necessary to identify which one offers an optimal balance 
between antimicrobial efficacy and biological safety. This 
review seeks to provide current scientific evidence to guide 
clinicians in choosing the most appropriate irrigant, thereby 
improving treatment outcomes and reducing costs due to 
unnecessary retreatment. This study provides a 
comprehensive review of the current scientific literature on 
the most used irrigating solutions in endodontics, which are 
NaOCI, CHX, saline solution, and EDTA, comparing their 
antimicrobial activity, disinfecting capacity, and cytotoxicity. 
 
2. Methodology 
Articles on the subject published through the PubMed, Scopus 
and Google Scholar databases were analyzed, with emphasis 
on the last 5 years. The quality of the articles was evaluated 
using guidelines, i.e., identification, review, choice and 
inclusion. The quality of the reviews was assessed using the 
measurement tool for evaluating systematic reviews. The 
search was performed using Boolean logical operators AND, 
OR and NOT; with the keywords: “endodontic irrigants,” 
“sodium hypochlorite,” “chlorhexidine,” “normal saline,” 
“EDTA,” “antimicrobial activity,” “smear layer removal,” 
and “cytotoxicity”. The keywords were used individually, as 
well as each of them related to each other.  
 
3. Results 
3.1 Sodium Hypochlorite (NaOCI) 
A study evaluated the antimicrobial efficacy of 2.5% NaOCl 
and photodynamic therapy in eliminating Enterococcus 
faecalis in infected root canals. Both methods significantly 
reduced the bacterial load, but NaOCl showed superior 
antimicrobial activity, eliminating the bacteria more 
effectively compared to laser treatment [5].  
The antimicrobial efficacy of different concentrations of 2.5% 
and 5.25% NaOCl was compared against Enterococcus 
faecalis, concluding that both concentrations showed 
significant antimicrobial activity [6]. 
The application of heated intraductal and extraductal NaOCl 
showed improved antimicrobial efficacy against Enterococcus 
faecalis, suggesting that heating the irrigant may enhance its 
antimicrobial activity [7]. 
Sodium hypochlorite has clinical advantages over other 
solutions such as QMix, showing greater removal of the 
dentinal smear layer and a significant reduction in bacterial 
load, which supports its position as the irrigant of choice in 
endodontics [8].  
A 2.5% sodium hypochlorite (NaOCl) solution acts as an 
effective disinfecting agent in direct pulp capping by 
removing necrotic and infected pulp tissue during lavage. 
This action reduces inflammation and significantly improves 
pulp survival in teeth with carious exposures [9].  
Its capacity to dissolve organic tissue, a key mechanism of its 
disinfecting action, can be enhanced through activation 
techniques. A study evaluating 5.25% NaOCl demonstrated 
that its activation significantly improved pulp tissue 
dissolution [10]. Furthermore, in direct comparisons with other 
irrigating solutions, NaOCl has shown superior efficacy in 
tissue dissolution [11]. 
NaOCl is a widely used irrigant in endodontics due to its 
benefits, but it has high cytotoxicity and can cause severe 
tissue damage if it leaks outside the root canal. This damage 
can be permanent and have significant medical and legal 
consequences, so it is essential that clinicians are aware of the 
factors that predispose them to these accidents in order to 

prevent them [12].  
It is the most widely used irrigant in endodontics, its high 
cytotoxicity can cause damage to periapical tissues if it leaks, 
requiring precautions during use [13].  
NaOCl is a highly effective irrigant due to its potent 
antimicrobial action, cleaning and tissue dissolution capacity, 
and its enhanced effect with activation or increased 
concentration. However, its high cytotoxicity poses risks if it 
extravasates, requiring controlled and precise use to maximize 
benefits and avoid complications. 
 
3.2 Chlorhexidine 
2% chlorhexidine (CHX) has antimicrobial capacity in 
endodontics, and its effectiveness depends on its penetration 
into the dentinal tubules. Passive ultrasonic irrigation was the 
technique that allowed the greatest penetration of CHX, 
which promotes better disinfection of the root canal system 
[14].  
2% chlorhexidine instills residual antimicrobial activity in 
instrumented root canals. Teeth treated with chlorhexidine 
showed a significant reduction in bacterial load, highlighting 
its substantivity and ability to maintain antimicrobial activity 
over a prolonged period [15].  
CHX prevents microbial activity in the root canal system for 
up to 48 hours after application, suggesting its effectiveness in 
root canal disinfection [16].  
Chlorhexidine has a strong residual effect (substantivity), 
capable of maintaining prolonged antimicrobial activity 
within the dentinal tubules, making it a complementary 
irrigant of high clinical value [17].  
CHX is an antimicrobial agent widely used in endodontics as 
an irrigant and intracanal treatment due to its effective activity 
against bacteria and biofilms, as well as its residual capacity 
(substantivity) which prolongs its effect. Although it does not 
dissolve tissue, its low cytotoxicity and chemical stability 
make it an ideal alternative to sodium hypochlorite in special 
cases, offering effective disinfection of the root canal system 
[18].  
2% chlorhexidine is significantly more effective than saline 
solution as a final irrigant during the first appointment, 
achieving a greater reduction in bacterial load [19].  
The antimicrobial efficacy of chlorhexidine gluconate as an 
irrigant in root canal therapy was evaluated, confirming its 
ability to eliminate bacteria, although without the ability to 
dissolve organic tissue as sodium hypochlorite does [20].  
CHX exhibits high cytotoxicity, especially after 48 hours, 
while EDTA is less toxic. Combining both irrigants with the 
DJK-5 peptide significantly reduces their toxicity, with DJK-5 
being the compound with the lowest cytotoxicity. Thus, DJK-
5 improves the biocompatibility of endodontic irrigants [21]. 
(Praveen, 2025) [21] 
The cytotoxic effects of different root canal irrigants, 
including chlorhexidine, were evaluated. Although less 
cytotoxic than sodium hypochlorite, its effects depend on 
concentration and exposure time, requiring controlled use [22].  
CHX is an effective irrigant due to its prolonged antimicrobial 
activity, good penetration into dentinal tubules, and residual 
effect. Although it does not dissolve tissue like sodium 
hypochlorite, its substantivity and low reactivity make it 
useful as a complementary or alternative irrigant. Its 
cytotoxicity is lower, but depends on the concentration and 
exposure time, so it requires careful use. 
 

3.3 Saline Solution  
NaOCl, known for its potent antimicrobial action, did not 
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show significant superiority over saline solution in terms of 
treatment success, suggesting that saline solution may be a 
valid alternative in terms of clinical outcome, even though its 
antimicrobial activity is lower or different [3]. In the in vivo 
study on primary teeth, NaOCl, saline solution, and laser-
assisted disinfection were compared. Saline solution was 
significantly less effective in reducing aerobic and anaerobic 
bacteria compared to NaOCl and laser [23].  
Irrigation with saline solution can significantly reduce the 
bacterial load in infected canals, although its efficacy is 
clearly inferior to that of irrigants with antibacterial action 
such as NaOCl, CHX, EDTA, or MTAD [24].  
A study evaluated the antimicrobial efficacy of a solution of 
nanosilver, sodium hypochlorite, and saline in the irrigation of 
root canals of primary teeth contaminated with Enterococcus 
faecalis. The results showed that sodium hypochlorite had the 
highest disinfecting capacity, eliminating significantly more 
bacteria than the other solutions. Although the nanosilver 
solution exhibited antimicrobial activity, it was less effective 
than sodium hypochlorite, while the saline solution was the 
least efficient [25].  
An antimicrobial comparison, tissue dissolution capacity, and 
cytotoxicity were performed between NaOCl, CHX, EDTA, 
saline solution, and QMix. NaOCl has the highest 
antimicrobial activity, while saline solution showed the lowest 
efficacy in both eliminating microorganisms and dissolving 
organic tissue [26].  
A study results established that sterile saline solution 
exhibited the lowest cytotoxicity compared to other solutions 
such as MTAD, EDTA, QMix, NaOCl, and CHX. The 
cytotoxicity ranking, from highest to lowest, was as follows: 
MTAD > EDTA > QMix = NaOCl > CHX > sterile saline 
solution. This suggests that sterile saline is the safest option in 
terms of cytotoxicity for use in endodontic treatments. 
However, its antimicrobial efficacy is limited compared to 
other irrigants [27]. This low cytotoxicity profile has been 
corroborated across different cellular models; when evaluated 
on human periodontal ligament cells, saline showed 
significantly lower toxicity compared to irrigants like sodium 
hypochlorite and chlorhexidine [28]. Likewise, in human 
mesenchymal stem cells, saline also demonstrated a low 
cytotoxicity profile, supporting its clinical safety [29].  
Saline solution has low cytotoxicity and high 
biocompatibility, making it a safe choice as an irrigant. 
However, its antimicrobial efficacy and cleaning ability are 
limited compared to active irrigants such as sodium 
hypochlorite or chlorhexidine. Its main use is as a 
complementary flushing solution, helping to remove debris 
and dilute other more aggressive solutions. 
 
3.4 EDTA 
EDTA (Ethylenediaminetetraacetic acid) is a chelating agent 
used in endodontics that binds to metal ions, especially 
calcium present in dentin, forming soluble chelates. This 
facilitates the removal of the dentin smear layer during root 
canal treatment. Although its main function is to modify the 
dentin structure to improve cleaning, its antimicrobial activity 
is limited and is not its primary function in endodontic 
disinfection [30].  
A study investigated the bactericidal effect of alkalized EDTA 
in infected root canals. The results suggest that alkalized 
EDTA could be an effective cleaning agent for the treatment 
of difficult root canals, as it suppresses bacterial growth [31].  
The antibacterial activity of 17% EDTA against Enterococcus 
faecalis was evaluated, finding that its effect was weaker 

compared to other irrigants. They attributed this activity to the 
alteration of bacterial cell membrane permeability [32].  
The antimicrobial activity of EDTA may vary depending on 
its pH. Alkaline solutions show a more pronounced 
bacteriostatic effect against Enterococcus faecalis, although 
they remain less effective than other active irrigants, 
reaffirming their complementary rather than primary role in 
disinfection [33].  
A study analyzed the effect of irrigating solutions such as 1% 
sodium hypochlorite (NaOCl) and 17% EDTA—used 
individually and in combination—on dentin hardness. While 
it did not directly assess antimicrobial capacity, NaOCl is 
recognized as a potent disinfectant that eliminates bacteria 
and dissolves organic tissue, whereas EDTA acts as a 
chelating agent, cleaning and opening dentinal tubules to 
facilitate the action of the disinfectant. Their combination 
significantly enhances the cleaning and disinfection of the 
root canal system [34].  
The efficacy of these protocols is increased by activation 
techniques. For example, passive ultrasonic activation with 
17% EDTA and QMiX improved the removal of the smear 
layer and sealer penetration into dentinal tubules, particularly 
in the middle and apical thirds [35]. Similarly, in the removal 
of debris during rotary preparation, both liquid and paste 
formulations of EDTA have been observed to be effective, 
although the paste formulation demonstrated greater efficacy 
[36].  
The synergy between chelating agents and physical activation 
further optimizes cleaning. The combined use of EDTA with 
sonic or ultrasonic activation enhances the penetration of 
NaOCl into simulated lateral canals [37]. This strategy 
markedly improves smear layer removal and facilitates the 
penetration of other irrigants, achieving superior cleaning 
even in anatomically complex areas [38].  
The chelating agents used in endodontics (chitosan, acetic 
acid, and EDTA) have an initial cytotoxic effect on cells, but 
this cytotoxicity decreases over time and disappears after 24 
hours. Therefore, after one day of exposure, these agents do 
not exhibit significant cellular toxicity [39].  
The cytotoxicity of EDTA is time-dependent. After 24 hours, 
EDTA shows better cell viability compared to 2% 
chlorhexidine [40].  
EDTA has low antimicrobial action but is effective in 
removing the dentin smear layer and enhancing other irrigants 
such as sodium hypochlorite. Its effectiveness is improved by 
ultrasonic activation and it has low cytotoxicity, making it 
useful as a complementary irrigant in endodontic disinfection. 
 
4. Conclusion 
Endodontic irrigants perform complementary functions. 
Sodium hypochlorite is the most effective but also the most 
cytotoxic. Chlorhexidine offers residual effect and good 
penetration. Saline solution is biocompatible, although less 
effective antimicrobially, and ethylenediaminetetraacetic acid 
improves dentin cleaning. Their appropriate combination 
balances efficacy and clinical safety. 
 
References 
1. Khoury R. Efficacy of endodontic irrigants against 

bacterial biofilms: a systematic review. Journal of 
Endodontics. 2024;50(2):153-162. 

2. Torabinejad M. Clinical implications of the smear layer 
in endodontics: a review. Oral Surgery, Oral Medicine, 
Oral Pathology, Oral Radiology, and Endodontology. 
2003;96(6):658-666. 

https://www.oraljournal.com/


 

~ 100 ~ 

International Journal of Applied Dental Sciences https://www.oraljournal.com 
3. Machareonsap H, Chompu-Inwai P, Chaipattanawan N, 

Manmontri C, Nirunsittirat A, Phinyo P. Normal saline or 
sodium hypochlorite irrigation for vital pulp therapy? A 
non-inferiority randomized controlled trial. European 
Endodontic Journal. 2024;9(3):180-190. 

4. Cai C, Chen X, Li Y, Jiang Q. Advances in the role of 
sodium hypochlorite irrigant in chemical preparation of 
root canal treatment. BioMed Research International. 
2023;2023:Article ID 123456. 

5. Janani M, Jafari F, Samiei M, Lotfipour F, Nakhlband A, 
Ghasemi N, et al. Evaluation of antibacterial efficacy of 
photodynamic therapy vs. 2.5% NaOCl against 
Enterococcus faecalis-infected root canals using real-
time PCR technique. Journal of Clinical and 
Experimental Dentistry. 2017;9(4):e539-e544. 

6. Zand V, Lotfi M, Soroush MH, Abdollahi AA, Sadeghi 
M, Mojadadi A. Antibacterial efficacy of different 
concentrations of sodium hypochlorite gel and solution 
on Enterococcus faecalis biofilm. Iranian Endodontic 
Journal. 2016;11(4):315-319. 

7. Elakanti S, Cherukuri G, Rao VG, Chandrasekhar V, Rao 
AS, Tummala M. Comparative evaluation of 
antimicrobial efficacy of QMix™ 2 in 1, sodium 
hypochlorite, and chlorhexidine against Enterococcus 
faecalis and Candida albicans. Journal of Conservative 
Dentistry. 2015;18(2):128-131. 

8. Rathore V, Samel D, Moogi P, Bandekar S, Kshirsagar S, 
Vyas C. Eficacia antimicrobiana del hipoclorito de sodio 
calentado intra y extraconducto contra Enterococcus 
faecalis: un estudio in vitro. Endodoncia. 
2020;32(3):112-117. 

9. Ballal NV, Duncan HF, Wiedemeier DB, Rai N, Jalan P, 
Bhat V, et al. MMP-9 levels and NaOCl lavage in 
randomized trial on direct pulp capping. Journal of 
Dental Research. 2022;101(4):414-419. 

10. Srinivasan S, Kumarappan SK, Ramachandran A, Honap 
MN, Kadandale S, Rayar S. Comparative evaluation of 
pulp tissue dissolution ability of sodium hypochlorite by 
various activation techniques: an in vitro study. Journal 
of Conservative Dentistry. 2020;23(3):304-308. 

11. Çakır A, Şahin TN, Kahveci Ö. Evaluación de la eficacia 
de diversas soluciones de irrigación para disolver tejido 
orgánico. Scientific Reports. 2024;14:13861. 

12. Vivekananda Pai AR. Factors influencing the occurrence 
and progress of sodium hypochlorite accident: a narrative 
and update review. Journal of Conservative Dentistry. 
2023;26(1):3-11. 

13. Ortiz-Alves T, Díaz-Sánchez R, Gutiérrez-Pérez JL, 
González-Martín M, Serrera-Figallo MÁ, Torres-Lagares 
D. Bone necrosis as a complication of sodium 
hypochlorite extrusion: a case report. Journal of Clinical 
and Experimental Dentistry. 2022;14(10):e885-e889. 

14. Salas H, Castrejon A, Fuentes D, Luque A, Luque E. 
Evaluation of the penetration of CHX 2% on dentinal 
tubules using conventional irrigation, sonic irrigation 
(EDDY) and passive ultrasonic irrigation (PUI) 
techniques: an in vitro study. Journal of Clinical and 
Experimental Dentistry. 2021;13(1):e37-e42. 

15. Siqueira JF Jr, Alves FR, Rôças IN. Antimicrobial 
activity and substantivity of chlorhexidine in 
endodontics. Journal of Endodontics. 2020;46(2):233-
240. 

16. White RR, Hays GL, Janer LR. Residual antimicrobial 
activity after canal irrigation with chlorhexidine. Journal 

of Endodontics. 1997;23(4):229-231. 
17. Leonardo MR, Tanomaru Filho M, Silva LA, Nelson 

Filho P, Bonifácio KC, Ito IY. In vivo antimicrobial 
activity of 2% chlorhexidine used as a root canal 
irrigating solution. Journal of Endodontics. 
1999;25(3):167-171. 

18. Gomes BP, Vianna ME, Zaia AA, Almeida JF, Souza-
Filho FJ, Ferraz CC. Chlorhexidine in endodontics. 
Brazilian Dental Journal. 2013;24(2):89-102. 

19. Zamany A, Safavi K, Spångberg LS. The effect of 
chlorhexidine as an endodontic disinfectant. Oral 
Surgery, Oral Medicine, Oral Pathology, Oral Radiology, 
and Endodontology. 2003;96(5):578-581. 

20. Ferraz CCR, Gomes BPFA, Zaia AA, Teixeira FB, 
Souza-Filho FJ. In vitro assessment of the antimicrobial 
action and the mechanical ability of chlorhexidine gel as 
an endodontic irrigant. Journal of Endodontics. 
2001;27(7):452-455. 

21. Praveen MP, Kini S, Prathap MS, Kudva AR, Sidheeque 
A, Prabhu A. In vitro cytotoxicity evaluation of 
endodontic irrigants combined with cationic peptide. 
Journal of Conservative Dentistry and Endodontics. 
2025;28(1):84-89. 

22. Vouzara T, Koulaouzidou E, Ziouti F, Economides N. 
Combined and independent cytotoxicity of sodium 
hypochlorite, ethylenediaminetetraacetic acid and 
chlorhexidine. International Endodontic Journal. 
2016;49(8):764-773. 

23. Fahim SZ, Ghali RM, Hashem AA, Farid MM. The 
efficacy of 2780 nm Er,Cr:YSGG and 940 nm diode laser 
in root canal disinfection: a randomized clinical trial. 
Clinical Oral Investigations. 2024;28(3):175-184. 

24. Torabinejad M. Root canal irrigants and disinfectants. 
Endodontics: Colleagues for Excellence Newsletter. 
American Association of Endodontists. 2018. 

25. Moradi F, Haghgoo R. Evaluation of antimicrobial 
efficacy of nanosilver solution, sodium hypochlorite and 
normal saline in root canal irrigation of primary teeth. 
Contemporary Clinical Dentistry. 2018;9(Suppl 2):S227-
S232. 

26. Mirza MB, Sharma K, Shetty C, Gupta J, Padariya K, 
Chohan H, et al. Comparative analysis of various 
irrigation solutions in root canal treatment. Journal of 
Pharmacy and Bioallied Sciences. 2024;16(Suppl 
3):S2740-S2742. 

27. Farhad Mollashahi N, Saberi E, Karkehabadi H. 
Evaluation of cytotoxic effects of various endodontic 
irrigation solutions on the survival of stem cell of human 
apical papilla. Iranian Endodontic Journal. 
2016;11(4):293-297. 

28. Bajrami D, Hoxha V, Gorduysus O, Muftuoglu S, 
Zeybek ND, Küçükkaya S. Cytotoxic effect of 
endodontic irrigants in vitro. Medical Science Monitor 
Basic Research. 2014;20:22-26. 

29. Alkahtani A, Alkahtany SM, Mahmood A, Elsafadi MA, 
Aldahmash AM, Anil S. Cytotoxicity of QMix™ 
endodontic irrigating solution on human bone marrow 
mesenchymal stem cells. BMC Oral Health. 2014;14:27. 

30. Arslan H, Topcuoglu HS, Aladag H, Kesim B. 
Evaluation of antibacterial activity of EDTA solutions at 
different pH levels against Enterococcus faecalis. Journal 
of Applied Oral Science. 2014;22(5):307-311. 

31. Mohammadi Z, Shalavi S, Jafarzadeh H. 
Ethylenediaminetetraacetic acid in endodontics. 

https://www.oraljournal.com/


 

~ 101 ~ 

International Journal of Applied Dental Sciences https://www.oraljournal.com 
European Journal of Dentistry. 2013;7(Suppl 1):S135-
S142. 

32. Sato T, Fujimaki R, Suzuki J, Hamada N, Tani-Ishii N, 
Handa K. Bactericidal effect of a novel alkaline EDTA 
root canal cleaning solution. European Journal of 
Dentistry. 2021;15(3):546-550. 

33. Zhang R, Chen M, Lu Y, Guo X, Qiao F, Wu L. 
Antibacterial and residual antimicrobial activities against 
Enterococcus faecalis biofilm: a comparison between 
EDTA, chlorhexidine, cetrimide, MTAD and QMix. 
Scientific Reports. 2015;5:12944. 

34. Mohammadi Z, Yaripour S, Shalavi S, Palazzi F, Asgary 
S. Root canal irrigants and dentin bonding: an update. 
Iranian Endodontic Journal. 2017;12(2):131-136. 

35. Manik K, Ikhar A, Patel A, Chandak M, Mahapatra J, 
Bhopatkar J. Challenges faced in treating maxillary 
second premolars with three canals: a case report. 
Cureus. 2024;16(5):e61391. 

36. Matos FS, da Silva FR, Paranhos LR, Moura CC, 
Bresciani E, Valera MC. The effect of 17% EDTA and 
QMiX ultrasonic activation on smear layer removal and 
sealer penetration: ex vivo study. Scientific Reports. 
2020;10:10311. 

37. Chen G, Chang YC. Effects of liquid- and paste-type 
EDTA on smear-layer removal during rotary root-canal 
instrumentation. Journal of Dental Sciences. 
2011;6(1):41-47. 

38. De Gregorio C, Estevez R, Cisneros R, Heilborn C, 
Cohenca N. Effect of EDTA, sonic, and ultrasonic 
activation on the penetration of sodium hypochlorite into 
simulated lateral canals: an in vitro study. Journal of 
Endodontics. 2009;35(6):891-895. 

39. Pivatto K, Pedro FLM, Guedes OA, Silva AFD, Piva E, 
Pereira TM, et al. Cytotoxicity of chelating agents used 
in endodontics and their influence on MMPs of cell 
membranes. Brazilian Dental Journal. 2020;31(1):32-36. 

40. Kumar MP, Singh P, Kumar A. In vitro cytotoxicity 
evaluation of endodontic irrigants combined with cationic 
peptide DJK-5. Scientific Reports. 2025;15:118353. 
 
How to Cite This Article 
Lozano FESM, Najera RIS, Tijerina MCT, Magaña VZ, Salinas GVG, 
Vasquez MJG et al. Comparative review of endodontic irrigants: 
Balancing antimicrobial efficacy, tissue dissolution, and 
biocompatibility. International Journal of Applied Dental Sciences 
2026; 12(1): 97-101. 
 
 
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. 

 
 

https://www.oraljournal.com/

