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ABSTRACT:

Background: The root canal system is a complicated network of canals and tubules that contains bacteria and their by-
products. Removing these bacteria and their by-products is critical to achieving a successful outcome in endodontic
treatment. One of the essential steps in root canal treatment is irrigation, which is used to remove bacteria and their by-
products from the root canal system. Different irrigating solutions have been utilized in endodontic treatment to achieve root
canal disinfection. Qmix is a new irrigating solution that has been developed for root canal disinfection. It is a combination
of EDTA, CHX, and a detergent. EDTA is used to remove the smear layer, CHX is used for its antimicrobial properties, and
the detergent is used to enhance the penetration of the solution into the dentinal tubules. Objective: The aim of this in vitro
study is to evaluate the antimicrobial efficacy of qmix irrigant in infected root canal system. Material and Methods: A total
of 60 extracted human teeth were selected for this study. The teeth were decoronated, and the root canals were instrumented
using ProTaper rotary files up to F3. The samples were divided into two groups, with 30 samples in each group. The
experimental group was irrigated with Qmix, and the control group was irrigated with saline solution. The samples were
incubated with Enterococcus faecalis for 48 hours to form biofilms. The biofilms were then evaluated for bacterial growth
and colony-forming units (CFUs) using a spectrophotometer and scanning electron microscopy (SEM). Results: The results
showed that the experimental group irrigated with Qmix had significantly lower bacterial growth and CFUs compared to the
control group irrigated with saline solution. The mean CFUs in the experimental group were 31.9 + 14.1, while in the control
group, it was 97.2 + 22.9. The antibacterial efficiency of Qmix was found to be 65.2%. The SEM images showed a
significant reduction in biofilm formation in the experimental group compared to the control group. Conclusion: The study
demonstrated that Qmix is an effective irrigating solution for root canal disinfection and the use of Qmix in endodontic
treatment can lead to improved clinical outcomes.
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INTRODUCTION

It is a known fact that eradicating pathogens from root
canals during endodontic treatment poses a significant
challenge, as current techniques are often unable to
ensure consistent disinfection of the canal. This has
been established through various studies."***. During
the mechanical preparation of the canal, a layer of
debris and organic material known as the smear layer
is formed on the surface of the canal wall which
occlude the entrances to any patent dentinal
tubules.’ Additionally, the smear layer that forms on
the surface of the canal wall during mechanical
preparation provides a site for bacterial accumulation.
The complex internal anatomy and irregular cross-
section of the canal create areas where residual

bacteria can accumulate, leading to negative outcomes
in endodontic therapy. During root canal treatment,
irrigating solutions are utilized to directly target and
eliminate bacteria. Moreover, these solutions provide
long-term antibacterial effects, known as substantivity.
® An ideal irrigating solution should possess additional
desirable properties, such as the capacity to dissolve
pulp tissue and neutralize endotoxins. EDTA is
included in QMix as a chelating agent to remove the
smear layer and debris from the canal walls, thereby
exposing the bacteria and making them more
vulnerable to the antimicrobial agents. Chlorhexidine
is known for its broad-spectrum antimicrobial
properties and has been shown to be effective against a
wide range of microorganisms commonly found in
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root canals.” The quaternary ammonium compound in
QMix has been shown to have potent antimicrobial
activity against a range of microorganisms, including
bacteria, fungi, and viruses. QMix has been found to
have high antimicrobial efficacy against various
microorganisms, including Enterococcus faecalis, a
bacteria commonly associated with endodontic
infections.*>'® In addition to its antimicrobial
properties, QMix has also been shown to have the
ability to dissolve pulp tissue and neutralize
endotoxins, further aiding in the disinfection process."'

MATERIALS AND METHODS

The samples were then divided into two groups, with
30 samples in each group. The experimental group
was irrigated with QMix, which is an antimicrobial
irrigating solution, while the control group was
irrigated with saline solution, which is a neutral
solution with no antimicrobial activity.

To evaluate the efficacy of the irrigating solutions, the
samples were incubated with Enterococcus faecalis, a
bacteria commonly found in root canal infections, for
48 hours to form biofilms. Biofilms are a complex
community of microorganisms that adhere to a surface
and are encased in a protective matrix. They are
known to be highly resistant to antimicrobial agents
and are a major cause of persistent infections in root
canals.

After the 48-hour incubation period, the biofilms were
evaluated for bacterial growth and colony-forming
units (CFUs) using a spectrophotometer and scanning
electron microscopy (SEM). The spectrophotometer
measures the optical density of the sample, which is an
indirect measure of bacterial growth. The SEM allows
for direct visualization of the biofilm structure and
bacterial morphology.Grown colonies were seen in all
groups and were identifiedby standard methods.

RESULTS

The results showed that the experimental group
irrigated with Qmix had significantly lower bacterial
growth and CFUs compared to the control group
irrigated with saline solution. The mean CFUs in the
experimental group were 31.9 + 14.1, while in the
control group, it was 97.2+ 22.9. The antibacterial
efficiency of Qmix was found to be 65.2%. The SEM
images showed a significant reduction in biofilm
formation in the experimental group compared to the
control group.

STATISTICAL ANALYSIS

The results of the study were analyzed using the
independent t-test. The p-value was <0.05, indicating a
significant difference between the experimental and
control groups. The experimental group irrigated with
Qmix had 65.2% antibacterial efficiency. The control
group irrigated with saline solution had 34.8%
antibacterial efficiency.

Fig. 1: Colony count of E.faecalis

E.coli colony count
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DISCUSSION

Root canal treatment is a common dental procedure
that involves removing infected or damaged tissue
from the root canal of a tooth and filling it with a
filling material. One of the key steps in this procedure
is irrigation, which involves flushing the root canal
with a solution to remove debris, bacteria, and other
microorganisms that may be present in the canal.
Effective irrigation is critical for successful root canal
treatment, as it helps to eliminate or reduce the
microbial load and prevent reinfection.

There are various irrigating solutions available, each
with different properties and mechanisms of action.
Antimicrobial irrigating solutions such as QMix,
Chlorhexidine, and Sodium hypochlorite (NaOCl) are
commonly used in root canal treatment to enhance the
disinfection process. These solutions can effectively
kill bacteria, fungi, and other microorganisms that may
be present in the root canal, and have been shown to
improve the success rate of root canal treatment.
Several studies have compared the effectiveness of
different irrigating solutions, including QMix and
saline solution. Lim BS et al compared the
effectiveness of QMix, NaOCI, and saline solution in
root canal disinfection. The study found that QMix
and NaOCI were more effective than saline solution in
reducing bacterial load and improving the success rate
of root canal treatment.'" Srikumar GP et al showed
maximum antibacterial efficancy on E.Faecalis
compard toroot canal irrigants.Triphala, 5% sodium
hypochlorite and 2% chlorhexidine gluconate
solutions exhibited higher and similar antibacterial
efficiency against E. Faecalis.'”” Qmix showed better
antibacterial property compared to naocl, when it was
employed for longer exposure time and at higher
volume."Ying liu et althe antimicrobial activity of
gmix was comparable to that of EDTA/CHX and
EDTA/CTR and more effective than that of
EDTA/naocl against Intracanal E. Faecalis."”

CONCLUSION

A novel dual-function endodontic irrigating solution,
QMix is an effective irrigating solution for root canal
disinfection. The antibacterial efficiency of Qmix was
found to be 67.1%, which is significantly higher
compared to the control group irrigated with saline
solution. The use of Qmix in endodontic treatment can

224

Journal of Advanced Medical and Dental Sciences Research [Vol. 10|Issue 1| January2022



Assad S et al.

Conserv Dent. 2015;18(2):128-31. doi:10.4103/0972-
0707.153067.
15. Ye WH, Fan B, Purcell W, Meghil MM, Cutler CW,

lead to improved clinical outcomes.. QMix, a novel
single irrigant, demonstrated potential as a final
irrigant for root canals due to its advantages of easy

manipulation and efficient antimicrobial properties.

Bergeron BE, Ma JZ, Tay FR, Niu LN. Anti-biofilm

efficacy of root canal irrigants against in-situ

Enterococcus faecalis biofilms in root canals,
REFERENCES . . . . isthmuses and dentinal tubules. Journal of dentistry.
1. Bystrom A, Sundquist G. Bacteriological evaluation 2018 Dec 1:79:68-76.

of the effect of 0.5% sodium hypochlorite in

! 16. Liu'Y, Guo L, Li Y, Guo X, Wang B, Wu L. In vitro
endodontic therapy. Oral Surg Oral Med Oral Pathol. comparison of antimicrobial effectiveness of qmix and
1983;55:307-12. ) other final irrigants in human root canals. Scientific

2. By§tr9m ‘A, Claesson R, Sundquist G. The reports. 2015 Dec 3;5(1):17823.
antimicrobial — ~effects  of - camphorated 47 " Byjjy] NV, Gandhi P, Shenoy PA. Antibacterial
paramonochlorophenol, ~ camphorated ~phenol ~and efficacy of QMix 2inl against Enterococcus faecalis:
calcium hydroxide in the treatment of infected root An in vitro
canals. Endod Dent Traumatol..1985.;1:17075.. 18. Walker R. Root form and canal anatomy of
3.  Engstrom B, Frostell G. Bacteriological Studies of the mandibular first molars in the South Chinese
Non-Vital Pulp in Cases with Intact Pulp Cavities. population. Endod Dent. 1988;4:19-23.
Acta Odoniol Scand. 1961;19(1):23-39. 9, Kettering JD, Torabinejad M. Microbiology and
doi:10.3109/00016356108993941. . immunity. In: Cohen S, Burns R, editors. 7th Edn. St
4. Sjogren U, Figdor D, Persson S, Sundqvist G. Louis, USA: Mosby Inc; 1998. p. 463-73.
Influence of infection at the time of root filling on 20. Zehnder M. Root canal irrigants. J Endod.
the outcome of endodontic treatment of teeth with 2006:32:389-98.
apical periodontitis. Int Endod J. 1997,30(5)297*306 21. Dai L, Khechen K, Khan S, Gillen B, Loushine BA,
d01101111/J1365-25911997tb00714X Wimmer CE, et al. The Effect of QMiX, an
5. Baumgartner JC, Mader CL. A scanning electron Experimental Antibacterial Root Canal Irrigant, on
microscopic evaluation of four root canal irrigation Removal of Canal Wall Smear Layer and Debris. J
regimens. J Endod. 1987;13(4):147-57. Endod. 2011;37(1):80—4.
6. Khademi A, Havaee A. Evaluation of intracanal 22. Dai L, Khechen K, Khan S, Gillen B, Loushine BA,
substantivity of various intracanal agents. Aust Endod Wimmer CE, et al. The Effect of QMix, an
J.2006;32:112-5. ) Experimental Antibacterial Root Canal Irrigant, on
7. Azgr MR, Haghgoo R, Varshosaz M, N.Io.radl A Removal of Canal Wall Smear Layer and Debris. J
Antibacterial efficacy of QMix, chlorhexidine and Endod. 2011:37(1):80-4.
sodium hypochlorite against Enterococcus faecalis doi:10.1016/j.joen.2010.10.004.
biofilm. Iran Eded J.2016 Fall;_l 1(4):272'27_5' . 23. Murray PR, Baron EJ, Pfaller MA, Tenover FC, Yolken
8. Aktpna Belgm G, Ceyhar_lll KT, ,Akm,CI B. RH. Manual of clinical microbiology. In: 7th Edn.
Antibacterial efficacy of QMix, peracetic acid and Washington DC: American Society for Microbiolgy
sodium hypochlorite against Enterococcus faecalis Press; 1999.
o biofilms. In.t End(x.i Jj 2017 Jan;50(1):87-92. 24. Tsatsas B, Tzamouranis A, Mitsis F. A
©oAl Shahrar}l M, DIV“O.E’ Hughes C.V7 Nathansog D. Bacteriological Examination of Root Canals Before
An in vitro evaluation of QMix and sodium Filling. J Br Endod Soc. 197417(2):78-80.
hypochlorite against Enterococcus faecalis biofilm. J doi:10.1111/).1365-2591.1974.tb01126.x.and  GST.
Endo@. 20!5 May;41(5):8?>0—4, ) ecology and pathogenicity of root canal flora. Oral
10. Al—Ha] Ali SN, Al-Saadi RA. Effect of QM]X and Surg Oral Med Oral Pathol. 1994,78522—30
sodium hypochlorite on the surface roughness of root 25. Magalhdes PO, Lopes AM, Mazzola PG, Rangel-
canal dentine. Aust Endod J. 2019 Apr;45(1):102-107. Yagui C, Penna TC, Pessoa A, et al. Methods of
11 Arslan .D’ Gune.ser MB, .Kustarc.l ‘A' ‘PUIP tissue endotoxin removal from biological preparations: a
dissolution capacity of QMix 2inl irrigation solution. review . J Pharm pharmaceut Sci . 2007;10:388-404.
Eur J Dent. 2015,09(03)423—7 doi:10.4103/1305- 26. StOjiCiC S, Shen Y, Qian W, Johnson B, Haapasalo M.
7‘}56'163229' . . Antibacterial and smear layer removal ability of a
12. Lim BS, Parolia A, Chia MS, Jayaraman J, novel irrigant, QMiX. Int Endod J . 2012;45(4):363~
Nagendrababu V. Antimicrobial efflcacy of QMIX on 71. dOllOllll/J1365-2591201101985)(
Enterococcus faecalis infected root canals: a 27. Dai L, Khechen K, Khan S, Gillen B, Loushine BA,
systematic review of in vitro studies. Restorative Wimmer CE, et al. The Effect of QMix, an
deptlstry & endodontics. 2020 Mar 11:45Q2). Experimental Antibacterial Root Canal Irrigant, on
13. Srl.lfumar GP, Kumar S, Jalherlg A, Shakapuram G’ Removal of Canal Wall Smear Layer and Debris. J
Baji B, Doranala S. Evaluation of antibacterial Endod. 2011:37(1):80-4.
effectiveness of various chemical and herbal root doi:10.1016/j.joen.2010.10.004.
canal irrigants against enterococcus faecalis: an in- 28. Chandrasekhar V, Rao VG, Rao AS, Tummala M,
vitro study. european journal of molecular & clinical Morisetty PK, Elakanti S, et al. Comparative
medicine. 2020;7(11):2020. evaluation of antimicrobial efficacy of QMixTM?2 in
14. Char.ldrasekhar V. Rao .VG’ Rao AS, Tummala M 1, sodium hypochlorite, and chlorhexidine against
Morisetty PK, Elakanti S, et al. Comparative Enterococcus faecalis and Candida albicans. J
evaluation of antimicrobial efficacy of QMixTM2 in Conserv Dent. 2015;18(2):128-31. doi:10.4103/0972-
1, sodium hypochlorite, and chlorhexidine against 0707.153067.
Enterococcus faecalis and Candida albicans. J 29. Parmar D, Hauman CHJ, Leichter JW, McNaughton

225

Journal of Advanced Medical and Dental Sciences Research [Vol. 10|Issue 1| January2022


http://dx.doi.org/10.3109/00016356108993941
http://dx.doi.org/10.1111/j.1365-2591.1997.tb00714.x
http://dx.doi.org/10.1016/s0099-2399(87)80132-2
http://dx.doi.org/10.4103/1305-7456.163229
http://dx.doi.org/10.4103/1305-7456.163229
http://dx.doi.org/10.4103/0972-0707.153067
http://dx.doi.org/10.4103/0972-0707.153067
http://dx.doi.org/10.1016/j.joen.2010.10.004
http://dx.doi.org/10.1016/j.joen.2010.10.004
http://dx.doi.org/10.1111/j.1365-2591.1974.tb01126.x
http://dx.doi.org/10.1111/j.1365-2591.2011.01985.x
http://dx.doi.org/10.1016/j.joen.2010.10.004
http://dx.doi.org/10.4103/0972-0707.153067
http://dx.doi.org/10.4103/0972-0707.153067

Assad S et al.

30.

31.

Journal of Advanced Medical and Dental Sciences Research [Vol. 10|Issue 1| January2022

A, Tompkins GR. Bacterial localization and
viability assessment in human ex vivo dentinal
tubules by fluorescence confocal laser scanning
microscopy. Int Endod J . 2011;44(7):644-51.
doi:10.1111/5.1365- 2591.2011.01867 x.

Gomes B, Martinho FC, Vianna ME. Comparison
of 2.5% Sodium Hypochlorite and 2% Chlorhexidine
Gel on Oral Bacterial Lipopolysaccharide Reduction
from Primarily Infected Root Canals. J Endod.
2009;35(10):1350-3. doi:10.1016/j.joen.2009.06.011.
Morgental RD, Singh A, Sappal H, Kopper PP, Vier-
Pelisser FV, Peters OA, et al. Dentin Inhibits the
Antibacterial Effect of New and Conventional
Endodontic Irrigants. J Endod. 2013;39(3):406-10.
doi:10.1016/j.joen.2012.10.028

226


http://dx.doi.org/10.1111/j.1365-2591.2011.01867.x
http://dx.doi.org/10.1111/j.1365-2591.2011.01867.x
http://dx.doi.org/10.1016/j.joen.2009.06.011
http://dx.doi.org/10.1016/j.joen.2012.10.028

	Original Research

