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A b s t r ac t
Aim and objective: The aim and objective of this study is to compare the efficacy of four various approaches of sterilizing endodontic hand
files via Autoclave, Glass-bead sterilizer, Glutaraldehyde solution, and Diode laser.
Materials and methods: Fifty-two k-files of size #25 and length 21 mm were taken for the study. All the 52 files were presterilized in an endodontic
instrument box via autoclave. Bacillus stearothermophilus spore suspension was prepared and all the presterilized files were contaminated with
stearothermophilus spore suspension in a sterile Petri dish under vacuum hood safety. Later, the test files were randomly divided into four
groups of 13 each and subjected to four different methods of sterilization- Autoclave, Glass-bead sterilizer, Glutaraldehyde solution, and Diode
laser. Files were then be placed in thioglycollate media containing test tubes and incubated in an incubator at 55°C and checked for turbidity
at 3 days and 21 days.
Result: The result revealed that there was no Turbidity present in test tubes on both the 3rd and 21st day for autoclave. In all the remaining
sterilization procedures there was some amount of turbidity present. In terms of sterilization provided autoclave provides complete sterilization
and glutaraldehyde solution is the least effective.
The specificity of Bacillus stearothermophilus was then confirmed with a sugar test viz., starch hydrolysis test which gave a positive result
confirming the presence of Bacillus stearothermophilus.
Conclusion: We can conclude that autoclave is the perfect process of sterilization providing 100% sterility and although Glass-bead didn’t
provide 100% sterility, it can be used as an alternative if autoclave is not available.
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Introduction
Diseases may be transmitted through indirect contact when dental
instruments infected by using one patient are reused for some
other patient without good enough disinfection or sterilization
between uses.1
Sterilization is the process where all the residual spores and
microorganisms are killed. In dental practice, the instruments
straightforwardly are accessible touch with tissues, blood,
gingival crevicular fluid, and salivation, which may likewise leak
through the elastic dam on the off chance that presently not
appropriately found. We need to sterilize endodontic devices
due to the fact microorganisms are the predominant purpose
of endodontic disorder and consequently, an aseptic approach
is to be observed. 2
Cleaning and shaping of the root canal by endodontic files lead
to the accumulation of debris over the files. 3 Those residues may
act as antigens, infectious agents, or nonspecific irritants, growing
the probability of moving the contamination from one patient to
every other, therefore, asepsis of reused instruments is specifically
crucial in the endodontic process.4
Critical items need to be sterilized because it penetrates oral
mucosa, contacts the sterile area of the body, and enter the vascular
system. This includes the endodontic files.5 Currently Autoclave,
Glass bead sterilizer, and Laser sterilization are recognized
methods.6 Hence aim of the study is to analyze the adequacy of
four unique strategies for disinfecting endodontic hand files.
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M at e r i a l s

and

Methods

In this study, 52 hand k-files, 21 mm in length, of size 25 with 2%
taper was collected were presterilized in an autoclave for 30 minutes
at 121°C at a pressure of 15 pounds/inch², for standardization to
eliminate any bias.
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Compare Four Different Sterilization Methods on Hand Files
A spore suspension was ready by submerging the accessible
Geobacillus stearothermophilus strips into thioglycollate medium
stock and was incubated at 55°C for 48 hours. The surge of
Geobacillus stearothermophilus in the test tube was confirmed by
Gram’s stain.
All presterilized files were kept in Petri dish containing
Geobacillus stearothermophilus suspension for 5 minutes and then
with sterilizing tweezer under vacuum hood safety transferred to
another sterilize Petri dish and incubated at 37°C for 10 minutes.
All files were collected and randomly divided into four groups
of 13 files in each and labeled as:
•
•
•
•

Group A—Autoclave
Group B—Glutaraldehyde
Group C—Glass bead
Group D—Diode laser

Group A: The contaminated files were subjected to autoclave at
121°C for 15 minutes at a pressure of 15 pounds/inch2.
Group B: The contaminated files were sink in 2.4% glutaraldehyde
solution and were left in it for12 hours for cold (chemical)
sterilization
Group C: The contaminated files were arranged in a Glass-bead
sterilizer for 45 seconds at 240°C.

R e s u lt
Based on data obtained from the statistical analysis it has been
observed that among all 4 methods of sterilization, autoclaving
at 121°C for 15 minutes at a pressure of 15 pounds/inch² (group-A)
kills 100% of microbes and absence of the turbidity and different
time interval (Fig. 1). Files were sterilized with 2.4% glutaraldehyde
solution for 12 hours (group-B) showed the least amount of
sterilization and bacterial growth at the 3rd and 21st-day interval
(Fig. 2). The contaminated files were sterilized with a glass bead
sterilizer after soaking for 10 seconds with surgical spirit (group-C)
and files irradiated with a Diode laser system for 3 seconds for each
surface at 10 watts (group-D) demonstrate incomplete sterilization
at different periods of interval (Figs 3 and 4). Comparison of turbidity
at different time intervals with different sterilization methods using
the Chi-square test shows that there was a significant statistical
difference observed (p = 0.04) between 3rd and 21st (Table 1).

Discussion

The shaft of each instrument was cut with a sterilized wire cutter
and placed into labeled test tube containing thioglycollate medium
at 55°C for 72 hours. The test tube was removed and checked for
turbidity after 72 hours. Turbidity is seen in a test tube containing
incompletely sterilized files due to the presence of Bacillus
stearothermophilus. Test tube incubation was continued for further
21 days at 55°C to assess further microbial growth. Gram’s stain
and culture test was done for the test tube with the presence of
the turbidity and microorganism were visualized under the light
microscope and sugar test was performed to check the specificity
of Bacillus stearothermophilus strains.

The shaping of the root canal is mainly achieved by endodontic files.
Therefore, sterilization of the endodontic files is imperative during
root canal procedures.7 The most frequent methods are used for
sterilization of the instruments are chemiclave, autoclave, and dry
heat.2 Laser are suggested as an additional method of sterilization.8
Sterilization is defined as the complete killing of all
microorganisms which is basically all or none phenomenon.9
Autoclave is the most effective way for sterilization but along with
autoclave, a glass bead is also commonly used for endodontic
files sterilization. According to Boyd, steam sterilization kills the
microorganism by coagulation of the protein.10 In the present study
autoclaving demonstrates complete sterilization.
Glass-bead sterilization at 240°C for 45 seconds destroys
the microorganism by oxidation process and by changing the
osmotic pressure by evaporating moisture but in this study
Glass-bead sterilization method is unable to provide complete
sterilization even at a different time interval. Hurtt and Rossman
concluded the appearance of the turbidity due because,
glass-bead being incapable of sterilizing the nonworking end
of the endodontic files.11
Glutaraldehyde is one more option commonly used. In this
study, the endodontic files were left into glutaraldehyde solution for
12 hours. A study conducted by Ozalp et al. analyze that to achieve

Fig. 1: Group A: Autoclave—no growth/turbidity

Fig. 2: Group B: Glass bead—three test tubes showed growth/turbidity

Group D: The contaminated files were irradiated with 10 watts
Diode laser for 3 seconds.
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Fig. 3: Group C: Glutaraldehyde—five test tubes showed growth/turbidity

Fig. 4: Group D: Diode laser—five test tubes showed growth/turbidity

Table 1: Comparison of turbidity at different time intervals with different sterilization methods using Chi-square test
Turbidity
Time interval
3 days

21 days

Group

Absent
n (%)

Present
n (%)

Chi-square
value

p-value

Autoclave
Glutaraldehyde
Glass bead sterilizer
Diode laser
Autoclave
Glutaraldehyde
Glass bead sterilizer

13 (100)
8 (61.53)
10 (76.92)
9 (69.23)
13 (100)
7 (53.84)
10 (76.92)

0 (0)
5 (38.46)
3 (23.07)
4 (30.76)
0 (0)
6 (46.15)
3 (23.07)

6.067

0.108

8.211

0.04*

Diode laser

8 (61.53)

5 (38.46)

*p < 0.05: significant; **p < 0.001: highly significant

perfect sterilization with glutaraldehyde solution, endodontic files
need to be submersed for 8–12 hours.12
Diode laser showed incomplete sterilization in this study.
Turbidity was seen in four test tubes on the 3rd day and turbidity
increased to five test tubes on the 21st day, out of thirteen samples.
The reason may be due to, no fixed distance was kept from the
sample to be sterilized or this can be due to its lower penetration
depth.13 Increased distance between the source and instruments
will decrease lasers’ effect as this will scatter the radiation.14

C o n c lu s i o n
Based on results obtained from this study we can conclude that
autoclave gives 100% sterilization and Glutaraldehyde provided
the least sterilization among the groups. Glass-bead sanitizer
can be utilized as another option in the event that autoclave isn’t
accessible. Diode Laser doesn’t provide satisfactory sterilization as
there was no fixed distance kept between the laser source and the
instruments to be sterilized.
In terms of sterilization provided:
Autoclave > Glass bead > Diode laser > Glutaraldehyde
sterilization
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