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Abstract

Endodontic treatment is carry out in order to preserve a tooth whose pulp has been damaged
where the injury extends to the peri-radicular tissue. The ndodontic treatment is cleaning,
disinfection of the root canal space and shaping it, ollowed by the obturation of the root canal
system. The presence and re-entry of microbes inside the canal is the main reason for
post-treatment infections, which is considered as an endodontic failure. Therefore, disinfection
throughout the treatment is very important.

The present study was performed to Compare between different chemical compounds: 3%
sodium hypochlorite, dendroid, chloroX and saline as the positive control in rapid sterilization
of endodontic files in root canal treatment in dental practice using sealed endodontic files,
taken directly from the manufacture's packages and sterile K-files sterilize by autoclaving. The
results of this study, concerning E. coli bacteria, indicated that Dentroid scored the best results
(90% free of any E. coli bacteria), followed by CHX (20% free of E. coli bacteria), then 3%
NaOCL (10% free of E. coli bacteria). The results, concerning S. Aureus, showed that normal
saline and 3% NaOCL scored the highest contamination percentages (100%). While least and
equal distribution of CHX and dentroid (90% tree of S. Aureus).

The disinfecting solutions as CHX and Dentroid uld be used as a method of rapid chair-side

sterilization in clinical practice.
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Introduction

Different microorganisms may induce different infectious diseases. Direct or indirect contamination
may lead to transmission of infectious organisms (Miller, 1991). In dentistry oss-contamination of
infectious diseases among patients has been a big problem.

The main rpose of endodontic treatment is cleaning, disinfection of the root canal space and shaping
it, ollowed by the obturation of the root canal system. The presence and re-entry of microbes inside
the canal is the main reason for post-treatment infections, which is considered as an endodontic failure
(Chandra et al., 2015). herefore, disinfection throughout the treatment is very important.

Proper and good sterilization will prevent the spread of infectious diseases. In endodontics, different
reusable instruments as reamers, files, tes glidden drill and peeso reamers are utilized for
debridement and shaping of the root canal and in order to eliminate the bacterial colonies from the pulp
canal space. Therefore, complete and aseptic techniques are mandatory. ere are many methods to
sterilize these instruments, such as dry heat sterilizer, autoclave, ethylene oxide gas or glass-bead
sterilizer (Raju, et al., 2013). These techniques are not limited to, bber dam isolation of the treated
tooth, the use of sterilized instrument, d the introduction of antimicrobial irrigants during the
treatment procedures (Rajkumar, 2001).

Murgel, et al. 2017 aluated new files directly from manufacturers packaging for the presence of
surface debris and microorganisms. They showed that none of the instruments could be considered
clean after removal from the package. Grease, epithelial cells, plastic and metallic spurs were found on
the tested instruments. The purpose of the present study was to evaluate and compare four sterilization
solutions, 3% sodium hypochlorite, dendroid, chloroX and saline as the positive control, in rapid
sterilizing of endodontic files in dental practice.

The aims of the study were to find microbial growth on brand sealed endodontic files, taken directly

from the manufacture's packages, compare between different chemical compounds in rapid




sterilization of contaminated endodontic files and determine the most effective chemical method in the
sterilization.
Material and Method
Materials used in this study were:
1. One hundred and sixty (160) test tubes.
2. Brain heart infusion broth.
3. K-files (CH-1338 Ballaigues-switzerland), 21 mm long, size 25, were used in this study.
4. Sterilization solutions tested were 3% sodium hypochlorite, dentroid, chloroX and saline as
the positive control.
Initial sample and culturing
One hundred and sixty (l60)st tubes, containing 10 ml of Brain heart infusion broth which generally
supports the growth of bacteria, were prepared. All the tubes were autoclaved at 121°C for 15 minutes;
then they e divided into three experimental groups and one group as the negative control (forty test
tubes each).

* Group A: inoculated with E.coli bacteria; after inoculation period of 24 hours at 37°C. Then
sterile K-files (CH-1338 Ballaigues-switzerland) were put in the test tubes, each test tube got 2
K-files.

* Group B: inoculated with staphylococcus aureus bacteria; inoculation period of 24 hours at 37°
Cis followed. Sterile K-files were put in the test tubes; each test tube got 2 K-files.

* Group C: test tubes, left without any bacterial inoculation, got K-files, directly from
manufacturer's package; 2 K-files in each test tube.

*  Group D: without any bacterial inoculation (negative controls). Two sterile K-files were put in

each test tube.

Any bacterial growth or turbidity in these test tubes considered as bacterial contamination.




The experimental test tubes with the files were incubated for two hours at 37° C, and then K-files were

put in Petri-dishs and treated with different tested sterilization solutions, as follows:
All test group (A, B, C and D), were divided into four subgroups ten tubes each. The files of the,

* first subgroup were treated with 3% sodium hypochlorite.

* second subgroup were treated with dendroid.

* third subgroup were treated with chloroX.

* last subgroup were treated with normal saline as the positive control.
All the files were treated with different tested sterilization solutions for only one minute. Then the files
were washed with sterile distilled water for two minutes.
After washing the files were transferred into new sterile test tubes, each tube contains 10 ml of Brain
heart infusion broth. The bes were incubated for 24 hours at 37" C and checked for any turbidity that
indicates the effectiveness of the tested sterilization solutions; turbidity for the positive result of
bacterial growth and clear broth as the negative result.
For conformation of the results extra test was performed by taking 0.5 ml from all plane tubes and
spreading it by a spreader in MacConkey ager which is a selective and differential media for G-ve E.
coli and mannitol salt ager for Staph. aureus After incubation (37°C for 24 hours) the colony seen on
agar plate for definitive results which indicated the growth of bacteria.
Results
The results of this study, concerning E. coli bacteria, indicated that Dentroid scored the best results
(90% free of any E. coli bacteria), followed by CHX (20% free of E. coli bacteria), then 3% NaOCL
(10% free of E. coli bacteria). However, normal saline scored 100% contamination with E. coli
bacteria. Significant differences between these solutions were found. Furthermore, multiple pair
comparisons between them showed significant differences when compared each one of the tested

solutions with Dentriod while others had no statistically significant differences (Table 1, Figure 1).

Table 1. Distribution and association of E. Coli with the solution tested.




The results, concerning S. Aureus, showed that normal saline and 3% NaOCL scored the highest
contamination percentages (100%). While least and equal distribution of CHX and dentroid (90% free
of §. Aureus) were found with significant association between them. Furthermore, multiple pair
comparisons between them were performed. When each solution compared with Dentroid, the results

were significant except when compared with CHX, which was not significant. Comparing the CHX

3 % NAOCL Dentried  Normal saline
Antiseptics

Figure 1.
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with both normal saline and 3% NaOCL, the results were significant (Table 2, Figure 2).




Table 2. Distribution and association of §. Aureus with tested solutions.

Solution tested
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Figure 2.
Discussion

The present study was performed because in certain cases the endodontist may need urgent or rapid
sterilization of the endodontics files or reames. Therefore, this study tested the chair-side sterilization

of K-files intentionally contaminated with two types of bacteria cultures, (E. coli and S. Aureus).




NaOCl is used in this study since it has been widely used as an endodontic irrigant and has a good

sterilizing action on contaminated cones (Isci et al., 2006). CHX is a broad spectrum antimicrobial
solution, which has low toxicity (Valois et al., 2005). has been used in endodontics either as an
irrigant solution or as an intracanal medication solution, giving good and acceptable performance
(Varghese et al., 2018).

The results of this study, Dentroid which is used for sterilization the endodontic files, contaminated
with E. coli bacteria, showed complete sterilization of the endodontic instrument (90%) while CHX
(20%) was less effective in sterilizing the files from E. coli bacteria. It was clear that both Dentroid and
CHX ere capable of sterilizing endodontic instruments, better than the efficiency of 3% NaOCL.
onclusion

Within the limitations of this study, it can be concluded that the disinfecting solutions as CHX and
Dentroid ulcl be used as a method of rapid chair-side sterilization in clinical practice.
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