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ABSTRACT
Introduction: Dental burs are among the most commonly used instruments in dental offices
and have the most possible cross-contamination risks. The sterilization of dental burs is highly
noted and necessary. The present study evaluated the effects of different sterilization methods
on the uniformity of diamond dental burs and changes in the cutting edge carbide burs.
Materials and Methods: In this descriptive study, to assess the results of sterilization, 36
burs (18 diamond burs and 18 carbide burs) were studied. In total, 18 diamond burs using R
software were randomly divided into the 3 groups of 6 burs (dry-clave group, autoclave group,
and cold sterilization group). Each group was divided into the 2 subgroups of 3 burs; the first
subgroup received 5 cycles and the second subgroup received 15 cycles of sterilization. The
same process was used for 18 carbide burs to categorize them into groups and subgroups. A
pre-assessment was conducted by Scanning Electron Microscopy (SEM). After the sterilization
cycles, a post-test SEM was performed. Adobe Photoshop 2017 was used in a gray scale of
12 to compare the pre-test and post-test differences. Kruskal-Wallis test, Analysis of Variance,
Mann-Whitney U test, and Post Hoc Tukey test were used to analyze the obtained data in SPSS
at a significance level of P=0.05.
Results: Dry-clave was the best approach in 5 cycles of sterilization for diamond and carbide
burs. Moreover, autoclave was the best method for 5 cycles of sterilization (P<0.05). In 15
cycles of sterilization of diamond and carbide burs, the best method was auto-clave which
exhibited a significant difference in carbide burs.
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Conclusion: Dry-clave and autoclave were the most appropriate approaches for 5 and 15
cycles of sterilization of diamond burs, respectively. In sterilization of carbide, in both 5 and
15 cycles, autoclave was the best method. All of the sterilization methods caused corrosion,
discoloration, and the loss of integrity in carbide burs; however, these changes were minimum
in the autoclave method. In conclusion, auto-clave method is recommended due to causing the
least changes in carbide and diamond burs.
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1. Introduction

nfection control has gained major attention
in healthcare systems. Dentistry treatment is
widely exposed to blood and saliva; thus, infection control is crucial to protect dentists,
patients, and technicians. An organized protocol for obtaining a thorough diagnosis must be followed
medical history [1, 2]. Destroying or deactivating all microorganisms, especially resistant bacterial spores by autoclave, dry heat, hydrogen peroxide gas, and chemicals
is defined as sterilization [3]. Disinfection consists of
rendering harmless pathogens by heat, UV, ultrasound,
antiseptics, antibacterial agents, and so on [4]. The type
of microorganisms, the degree of contamination and the
type of instruments determine whether to sterilize or
disinfect those. Wet techniques decrease the lifetime of
instruments by causing corrosion; dry techniques require
more time to sterilize instruments leading to the dullness
of sharp instruments [1-6].
Bae et al. evaluated changes in the cutting edge of different dental diamond rotary instruments after repeated
cuts and repeated disinfection procedure. They concluded that the cutting efficiencies of instruments decreased
after repeated cuts; however there were no changes after
performing various disinfecting procedures [7].
Porto et al. studied the effect of repeated sterilization
cycles on the physical properties of scaling instruments.
They reported stainless steel curettes went through mild
alterations with sterilization; whereas carbon steel curettes were visibly affected by sterilization in the autoclave. However, when the inhibition of corrosion was
used prior to the sterilization, the oxidation was considerably reduced [8].
Dental burs are the most commonly used instruments
in dentistry. Thus, the infection will most probably be
transmitted from patients to their dentist or among patients. Therefore, sterilization methods are of great importance. The effect of sterilization method on the surface and structural properties of burs are very important.
The present study investigated the effects of three methods of sterilization on diamond and carbide burs.

2. Materials and Methods
In this descriptive study, 18 carbide burs and 18 diamond burs (with 10 mm shank and 0.8 mm diameter,
moderate roughness, medium size) were prepared (Teeskavan Co.). A groove was created on the shank of all
burs so that the images were taken from the same aspect
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of burs before and after sterilization. Using Scanning
Electron Microscopy (SEM) (Philips xl30), initial images were taken. Then, 18 diamond burs were divided
into the 3 groups of 6 burs (cold sterilization/autoclave/
dry-clave). Each group was divided into the 2 subgroups
of 3 burs; the first subgroup received 5 cycles and the
second subgroup received 15 sterilization cycles. The
other 18 carbide burs were categorized into groups and
subgroups by the same process.
For cold sterilization, burs were placed in separate coded containers; then, the containers were filled in with 2%
glutaraldehyde. Burs were maintained in the solution for 8
hours at room temperature. Then, they were rinsed using
ultrasound and distilled water for 10 minutes. This procedure was repeated with a fresh solution for 5 cycles in the
first subgroup and 15 cycles in the second subgroup.
In the dry-clave method, burs were placed in containers,
then into the oven (170°C) for 1 hour. Chemical indicators were used in each container to assure the completion
of sterilization procedure. The procedure was repeated
5 and 15 times, respectively in the first and second subgroups with new chemical indicators for each cycle.
In the steam method, the samples were packed and
placed in autoclave for 15 minutes (pressure:15 psi,
temperature: 121°C). Chemical indicators were used on
packages to assure the completion of sterilization procedure. The procedure was repeated for 5 times in the
first group and 15 times in the second group using new
chemical indicators for each cycle.
Then, the final images were captured. Adobe Photoshop 2017 was used in a gray scale of 12. It compared
the images before and after sterilization to evaluate the
color change of carbide burs resulting from corrosion.
Diamond particle was counted in the square of 2500 µm2
before and after sterilization to evaluate diamond burs.
Kruskal-Wallis test, Analysis of Variance (ANOVA),
Mann-Whitney U test, and Post Hoc Tukey test were
used to analyse data in SPSS.

3. Results
The current study compared the efficacy of 3 different
methods of sterilization on 18 diamond burs and 18 carbide burs. The obtained results are presented in Tables 1,
2, and 3. The color change in carbide burs (5 cycles-15
cycles) were significant at pre- and post-test phases, based
on Kruskal-Wallis test (P=0.018) and Mann-Whitney U
test in a pairwise comparison of the groups (P=0.025).
However, there was no significant change between the 3
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Table 1. The effect of autoclave on the particle size of diamond burs and color change of carbide burs

Burs

5 Cycles
(Mean±SD)

P

15 Cycles
(Mean±SD)

P

Diamond burs

1.67±0.58

0.125

3.33±0.58

0.125

Carbide burs

1.00±00

0.018

2.00±00

0.018

Table 2. The effect of dry-clave on the particle size of diamond burs and color change of carbide burs

Burs

5 Cycles
(Mean±SD)

P

15 Cycles
(Mean±SD)

P

Diamond burs

0.67±0.58

0.125

4.67±2.08

0.125

Carbide burs

2.00±00

0.018

3.00±00

0.018

Table 3. The effect of cold sterilization on the particle size of diamond burs and color change of carbide burs

Burs

5 Cycles (Mean±SD)

P

15 Cycles (Mean±SD)

P

Diamond burs

1.67±0.58

0.125

3.67±1.15

0.125

Carbide burs

3.00±00

0.018

5.00±00

0.018

studied groups in the particles of diamond burs at pre- and
post-test phases, according to ANOVA results (P=0.125);
and based on the Post Hoc Tukey test in a pairwise comparison of groups (Figures 1, 2, 3, and 4).

After

Before

4. Discussion

The current descriptive study aimed to compare the efficacy of 3 different methods of sterilization on 18 diamond burs and 18 carbide burs after the 5 and 15 cycles
of sterilization. In the sterilization of carbide burs, the
best method, in both the 5-cycle and the 15-cycle of
sterilization was the autoclave. In the sterilization of diamond burs in 5 cycles, the best approach was dry-clave

Figure 1. Diamond burs before and after the 5 cycles of sterilization
A: Cold clave; B: Dry-clave; C: Autoclave
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Figure 2. Diamond burs before and after the 15 cycles of sterilization
A: Cold clave; B: Dry-clave; C: Autoclave

method, the same changes were observed; however, the
cutting edges and color changes were less than the previous method. In the autoclave method, only color changes
due to corrosion were observed on the surface of burs.

It is suggested that the autoclave method be used for
the sterilization of carbide and diamond burs. In the
evaluation of carbide burs with electron microscopy,
color changes due to corrosion on the surface of burs,
and the uniformity and integrity of cutting edge in the
cold sterilization method were observed. In the dry-clave

Accordimg to McLundie et al. burs floated in chemical solutions demonstrated different degrees of corrosion
along with the burs [9]; however, they clearly showed
lower degradation in the cutting edges. A possible explanation for this finding is that glutaraldehyde leads to a
macroscopic galvanic reaction between the different sec-

After

Before

method and in 15 cycles, autoclave was the method of
choice. In total, the least changes in the sterilization of
carbide and diamond burs were observed in the autoclave method.

Figure 3. Carbide burs before and after the 5 cycles of sterilization
A: Cold clave; B: Dry-clave; C: Autoclave
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Figure 4. Carbide burs before and after the 15 cycles of sterilization
A: Cold clave; B: Dry-clave; C: Autoclave

tions of bur and solvent. Júnior et al. recognized glutaraldehyde as the worst method of sterilization of carbide
instruments which decreases their lifetime [10]. Assessing SEM images of diamond burs revealed that cold sterilization reduced the number of particles per surface, and
slightly changed the color of surface of burs. Gureckis
et al. and Villasenor et al. found that chemical sterilizers
reduced diamond particles [11, 12].

also occurs in a dry environment. The environment
maintains stainless steel integrity and improves fracture
resistance in different burs. Dry-clave method was the
best approach when the diamond burs were sterilized
for 5 cycles. However, the method decreases the size
and numbers of diamond particles and changes the color when repeated for 15 cycles. Gureckis et al. reported
the same findings [11].

Bapana et al. argued that the sterilization of metal instruments by chemical sterilizers caused significant corrosion [13]. Nael et al. stated that the corrosion resulting
form cold sterilization is unavoidable [14].

The method of choice for the 15 cycles of sterilization
of carbide and diamond burs were autoclave. The findings are in agreement with the study of Laza Maria et al.
[15]. They reported that autoclave sterilization caused no
changes in the cutting edge of burs.

All of these studies are consistent with the obtained results of this study. We observed the greatest changes in
carbide burs and diamond burs when cold sterilization
with glutaraldehyde was used; where the corrosion of
cutting edge was clearly visible in the SEM images. In
contrast, Bae et al. stated that sterilization with cold, ethylene oxide gas and autoclave methods do not affect the
cutting rate [7]. This can be explained by the difference
in disinfection solutions used in the studies. They used
5% chlorhexidine gluconate which is an acidic solution
(pH=5.5-7.0); while the present study used 2% glutaraldehyde (pH=7.5-8.5) which is an alkanoic solution.
Dry-clave of carbide burs changes their color and
corrosion. With a larger magnification of the SEM images, it was detected that corrosion caused by dry-clave
method was lower, compared to the cold method. This
may be explained by the fact that the dry sterilization
process is used to degrade the microorganisms, which

However, Siegel et al. and Savage et al. found that
autoclave and sterilization lead to the corrosion of burs
which is due to the type of adhesion of diamond grit to
the metal rod [16, 17]. Boldieri et al. stated that in 9 cycles of sterilization, burs which were sterilized using autoclave, lost more diamond particles, compared to burs
sterilized in the oven [18]. Their findings are in-line with
the current study in terms of recognizing dry-clave as the
method of choice in 5 cycles. However, they are different
from the current study findings in 15 cycles of sterilization in respect of stating autoclave to be of benefit. In the
lower cycles of sterilization, dry-clave is more beneficial; however, but with more repeated cycles, autoclave
is preferred over dry-clave method.
Burs used in the current study were manufactured using galvanic deposition. The materials used to manufacture burs may be thermal resistance. This hypothesis can
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explain the reason why dry clave is the method of choice
in 5 or 9 cycles. By repeating the cycles of sterilization,
the thermal resistance materials will be denaturized and
the burs will be more sensitive to heat. This can explain
why autoclave is better than dry-clave method in more
repeated cycles. Additionally, Boldieri et al. evaluated
the cutting efficacy of burs using a precision scale, while
we used SEM imaging after creating a groove on the
shank of burs to take images from the same aspect [18].
The small number of burs were a limitation to this
study. Further studies are suggested to use more burs
with different roughness grades and different methods
of sterilization.

5. Conclusion
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