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Abstract

Purpose: To assess the effectiveness and topographic features of Brix 3000 and ceramic bur for the caries excavation in
primary molars in comparison to the conventional approach in vitro. Patients and methods: For this investigation, 30
carious primary molars were chosen and sectioned mesiodistally, followed by caries excavation using Brix 3000 (group I),
ceramic bur (group II), and diamond bur (group III), each group comprising 20 samples. Caries removal efficiency and
efficacy were measured, and then selected samples were examined under scanning electron microscopy (SEM). Results:
Regarding efficiency, diamond bur was the most efficient, followed by ceramic bur, while Brix 3000 was the least efficient.
Regarding efficacy, the ceramic and diamond bur groups exhibited the highest efficacy, with no significant differences
between them, whereas the Brix 3000 group exhibited the lowest efficacy. SEM results showed that surfaces treated with
Brix 3000 exhibited distinct remaining dentine textures; a smear layer with uniform and cracked surfaces appeared in
some areas, while in other places, rough and porous surfaces were observed. The SEM images of rotatory instrument
groups involving (ceramic and diamond burs) showed a smear layer but exposed dentinal tubules were more evident in
the diamond bur group. Conclusion: Ceramic bur offers a promising treatment for caries removal as it combines efficacy
and efficiency. Brix 3000 produced an irregular surface with minimal smear layers and more open dentinal tubules in
comparison with rotating instruments.
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1. Introduction pulp, resulting in pain and inflammation. According
to findings from previous studies, dental drills are

ental caries is one of the most frequent the most stressful treatment-related factors that
D chronic conditions impacting people around ~ trigger pain in many patients, particularly in
the globe. It can happen in both permanent and  Younger patients. This ha§ Ie’_d to an increase In
primary dentitions at any point in life. Untreated ~ demand for further studies in more innovative
carious lesions frequently result in poor quality of techniques and materials in the caries management
life as well as functional, cosmetic, and psychologi- ~ Sector [2]. ) )
cal issues. Many approaches, including traditional Brix 3000 is a chemomc_echamcal caries removal
and minimally invasive dentistry (MID), have been  agent (CMCR) that was introduced in 2012 as a
employed to treat dental cavities [1]. papain base. It comes with a proteolytic enzyme
Because of inadequate tactile perception, the derived from the latex of the leaves and papaya
conventional approach tends to over-prepare the fruits of the Carica plant. Papain has a conce.ntratl'on
cavities, which can occasionally cause pulp expo- ©f roughly 10 % (3000 U/mg), and its bio-
sure. Furthermore, the heat produced during the encapsulation incorporates emulsion buffer tech-
cutting process may have a negative impact on the nology, which raises the gel's pH to the ideal level
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needed to encapsulate the enzymes and expose
them to the collagen so they may perform its pro-
teolysis function, facilitating the caries removal
process. Furthermore, it carries a dermatological
certificate confirming the product's nontoxicity to
the skin, mouth, or eyes, showing that it does not
react when it encounters healthy tissue. Besides, it
has antibacterial and antifungal properties [3].
Considering minimally invasive tooth preparation,
an innovative rotary cutting instrument known as a
ceramic bur evolved for excavation of cavities at a
slow speed. It is made of stabilized zirconia and a
unique alumina-based ceramic and is obtainable at a
speed of 1000—1500 RPM in the four sizes 012, 014,
018, and 023 specified by the International Organi-
zation for Standardization (ISO). Ceramic burs have
several advantages, such as their optimal cutting ef-
ficiency, optimal tactile feeling, smooth and pleasant
operation, and absence of corrosion. They are distin-
guished by their exceptional capacity to excavate
carious dentin while preserving tooth structure [4].
The null hypothesis was that there would be no
difference in caries removal efficacy, time of caries
removal, or topographic features among the three
caries excavation methods investigated; thus, this
study was conducted in vitro to evaluate and
compare the efficacy of CMCR and ceramic bur
compared with the conventional approach in the
treatment of dental caries in primary molars.

2. Patients and methods

2.1. Study design and ethical approval

Thirty extracted primary molars were obtained
from the Pediatric Dentistry Department patient out
clinic at Al-Azhar University's Faculty of Dental
Medicine for Girls. Research ethics committee
approval for using extracted human teeth was ob-
tained from the Faculty of Dental Medicine for Girls,
Al-Azhar University, with code (P-PE-21-17).

2.2. Sample size calculation and statistical power of
the clinical part

To achieve sufficient power for conducting a sta-
tistical test of the null hypothesis—which states that
there is no difference between groups, a power
analysis was created. Based on the findings of
Elkafrawy et al, an effect size (f) of 0.91 was
computed by assuming an alpha level of 0.05, a beta
of 0.2, i.e. Power = 80 %. 30 samples total, 10 sam-
ples for each group were the anticipated sample size
(n). The computation of sample size was accom-
plished with G*Power 3.1.9.7 [5].

2.3. Sample selection and preparation

The study included 30 recently extracted human
primary molars without pulpal contact and with
significant occlusal or proximal decay extending
midway through the dentin with a cavity opening
diameter of greater than or equal to 2 mm and
accessibility to hand instruments without pulpal
exposure, as confirmed by clinical (visual inspection
and probing) and periapical radiographs. Teeth with
pulpal or periapical pathology, developmental ab-
normalities, or any signs of cracks, defects, or
damage from extraction were excluded [6].

A pumice and water slurry were used to remove
the debris after it had been cleaned with a hand
scaler. After that, distilled water was used to flush it,
and compressed air was utilized for drying it for 5 s.
To reduce alterations, they were kept at 4 °C for no
more than a month in a 0.9 % saline solution. The
teeth were sectioned into two equal parts mesio-
distally by cutting through the lesion center with a
diamond circular disc (Brown Alumina Oxoide,
Henan Tianze Imp). A divider and scale were used
to measure the depth of each carious half. Lesions
that were not around the same depth were elimi-
nated to minimize bias [6,7].

2.4. Study groups

The total sample size was 60 halves that were
randomly assigned into three groups, each
comprising 20 samples [7].

Group I: 20 carious samples excavated using Brix
3000.

Group II: 20 carious samples excavated using
ceramic bur.

Group III: 20 carious samples excavated using
diamond bur.

2.5. Excavation procedure

Group I: Brix 3000 (S.R.L., Argentina) (Fig. 1)
was used to excavate 20 carious samples. It was put
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Fig. 1. Brix 3000.
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on the carious lesion and left on for 2 min, as
directed by the manufacturer. Using a sharp spoon
excavator, passive scraping was used to remove the
gel and soften carious dentine as soon as it became
cloudy. Repeated applications followed by excava-
tion of softened caries were done, when required,
until complete elimination of infected dentine.
The gel was eliminated with a dampened cotton
pellet, and the cavity was thoroughly washed with
water [3].

Group II: Using ceramic burs (CeraBur, K1SM,
Komet Brasseler; Lemgo, Germany) (Fig. 2) and a
low-speed handpiece (Strong, Saeshin Precision Co,
LTD, Korea), 20 carious samples were excavated.
The sizes provided are in two ISO sizes (014 and
018). Without the use of a water coolant, excavation
was done in a circular motion from the occlusal
aspect's center to its periphery [4].

Group III: Using a diamond bur (Many, Japan)
with two ISO sizes (014 and 018) and a low-speed
handpiece (Strong, Saeshin Co., Korea), 20 carious
samples were excavated until complete elimina-
tion of soft caries and recognition of hard dentin

[7].
2.6. Evaluation of caries removal efficacy

Evaluation of caries removal was carried out by a
calibrated examiner who was not a participant in the
treatment procedures and was unaware of the group
status. After a thorough excavation, caries was
removed using tactile and visual methods. The
following measures were utilized to determine the
caries-free state of the dentin: dentin discoloration,
hardness on probing, and the distinct sound of un-
affected dentin on probing [8].

For further confirmation, caries detector dye
(Seek, Ultradent, Inc., USA) was used. It was applied
for 10 s, followed by 10 more seconds of water
washing. Until the clinician determined that the
dentin was caries-free or that no more cavities could

Fig. 2. Ceramic burs.

be removed, the excavation process was repeated in
each group. The Ericson scale is a caries removal
efficiency scoring system that was used to assess its
effectiveness [4].

(a) Complete caries removal.

(b) Caries exist in the cavity's base.

(c) Caries exist in the cavity's base and/or one wall.

(d) Caries exist in the cavity's base and/or two walls.

(e) Caries exist in the cavity's base and/or more
than two walls.

(f) Caries exist in the cavity's bases, walls, and
margins.

2.7. Evaluation of caries excavation time

(efficiency)

The duration of the caries removal procedure was
measured in seconds, starting with the application
of the gel in the CMCR group or the use of the
handpiece in bur groups (ceramic and diamond
burs), and ending with the final dentin hardness
detection [9].

2.8. Scanning electron microscopy examination
(SEM)

Following caries excavation, a sequence of graded
alcohol solutions with concentrations of 100, 95, 70,
and 50 % were used successively for 10 min each to
wash and dehydrate the chosen samples. Following
a distilled water rinse, they remained 24 h sub-
merged in 0.1 M phosphate buffer (pH 7.4) con-
taining 2.5 % glutaraldehyde. For the gold-sputter
coating, the specimens were placed on aluminum
stubs. The surfaces of the residual dentine were
subjected to scanning electron microscopy (SEM)
examination (JEOL Ltd., Japan; JSM-5500 LV) [10]
(see Figs. 5 and 6).

400

300

200

100 1 ’
0

Brix 3000 Ceramic Diamond
bur bur

Mean

Caries removal T (Seconds)

= Brix 3000 Ceramic bur Diamond bur

Fig. 3. Mean value of caries removal time in all groups.
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Fig. 4. Mean value of caries removal efficacy in all groups.

2.9. Statistical analysis

The submitted data was examined for normality
using the Shapiro—Wilk and Kolmogorov—Smirnov
tests, and the findings demonstrated that all the data
originated from a normal distribution (parametric
data). Data between groups were compared using

the one-way ANOVA test, and multiple compari-
sons were performed using Tukey's post-hoc test.

3. Results

3.1. Caries removal time (seconds)

The highest mean value was recorded in group I
(Brix 3000), followed by group II (ceramic bur), with
the lowest value recorded in group III (diamond
bur). Tukey's Post Hoc revealed a statistically sig-
nificant difference between groups (P = 0.00001)
(Table 1, Fig. 3).

3.2. Caries removal efficacy

The diamond and ceramic bur groups had the
lowest scores with an insignificant difference, while
the Brix 3000 group had the highest scores. A sta-
tistically significant difference between the groups
was found using Tukey's Post Hoc (P = 0.001)
(Table 2, Fig. 4).

Fig. 5. Scanning electron microscopy of the residual dentine surface after caries excavation with Brix 3000. (a) Showing a smear layer with a cracked
and uniform surface and a few patent open dentinal tubules (arrowhead). Areas of mineral aggregations can also be seen (Mag 6000%). b) Showing a
rough and porous dentine surface with many open dentinal tubules (arrowhead) (5000 x Mag).

Fig. 6. Scanning electron microscopy of the residual dentine surface after caries excavation using drilling methods. a: Scanning electron microscopy of
the residual dentine surface after caries excavation using ceramic bur showing smear layer covered with a layer of debris, area of fissures (arrowhead),
dentinal tubules orifices are not visible (5000 x Mag). b: Scanning electron microscopy of the residual dentine surface after caries excavation using
diamond bur showing many patent dentinal tubules (arrowhead) with smear layer (5000 x Mag).
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Table 1. Descriptive statistics of caries removal time among the three groups (Tukey’s Post Hoc).

Minimum Maximum Median Mean SD P value
Caries removal T (s)
Brix 3000 240 480 360 3727 88.5438 0.00001*
Ceramic bur 110 160 270 134 17.359
Diamond bur 67 168 91 98.4¢ 30.7975

SD: standard deviation.

*Significant difference as P less than 0.05. Means with different superscript letters were significantly different as P less than 0.05. Means
with the same superscript letters were insignificantly different as P greater than 0.05.

Table 2. Descriptive statistics of caries removal efficacy among the three groups (Tukey’s Post Hoc).

Minimum Maximum Median Mean SD P value
Caries removal efficacy
Brix 3000 0 2 1 0.90% 0.79 0.001*
Ceramic bur 0 1 0 0.15° 0.37
Diamond bur 0 1 0 0.25° 0.44

SD: standard deviation.

*Significant difference as P less than 0.05. Means with different superscript letters were significantly different as P less than 0.05. Means
with the same superscript letters were insignificantly different as P greater than 0.05.

4. Discussion

Dental caries is a predominant condition that af-
fects individuals of any age. The focus on managing
carious lesions has shifted to a less invasive and
biological approach. Since healthy dentin has the
capacity to remineralize, the goal of MID has been
to remove infected dentin with the conservation of
tooth structure as much as possible. This study
aimed to assess the efficiency, efficacy, and topo-
graphic aspects of dentin following caries removal
using MID such as CMCR and ceramic bur versus
traditional treatments in primary teeth [11].

In terms of caries removal efficiency, the results
revealed that diamond bur, followed by ceramic
bur, was the most efficient, with Brix 3000 being the
least efficient. According to the results, the diamond
bur groups took less time in the interim. The reason
might be the diamond bur's high rotational speed
(>20,000 rpm) relative to ceramic bur's
(1000—1500 rpm). However, as it provides little
tactile feedback, leading to increased dentinal tu-
bule cutting, children would experience more pain,
subsequently consuming more time in vivo.
Ceramic burs provide more tactile feedback than
diamond burs, which minimizes dentinal tubule
cutting and discomfort [4,7,12].

The Brix 3000 group needed a significantly longer
time to remove caries than the group of ceramic
burs. The medium and hard consistency of the le-
sions often required multiple applications of the gel
to break down the infected dentine, usually two to
three times, followed by mechanical excavation. In
certain cases, access to the lesion in the presence
of undermined enamel required the use of

conventional drills. Conversely, Alumina-yttria
ceramic, used to produce ceramic burs, usually has
exceptional cutting and wear resistance, making it
simple to access carious lesions on their own
without assistance, which was consistent with
earlier reports showing a significant difference be-
tween the CMCR and drilling methods [7,9,13].

That was also in harmony with a previous study
that revealed a highly significant difference in the
time required to remove dental caries in the CMCR
group over the ceramic bur group. This could be
due to the lesion consistency, since a hard caries
lesion required numerous administrations of Brix
3000 gel to dissolve the diseased dentine [4].
Another study discovered that ceramic burs came in
second place to conventional burs in terms of caries
removal efficiency [13].

This contradicted another study, which showed
that the difference in working time between the
CMCR system and drilling methods was not statis-
tically significant [14]. Another study found that
conventional burs took less time to remove caries
than ceramic burs, but the difference was not sta-
tistically significant [15].

Efficacy refers to the removal of infected dentin
while maintaining healthy dentin. To ensure full
caries eradication, visual and tactile criteria were
gathered and validated using a caries-detecting dye
to identify any residual carious lesions. The Brix
3000 group received the greatest score (The least
efficacy), while the diamond and ceramic bur
groups received the lowest score (The highest effi-
cacy), with no significant difference between them.
In most specimens of the Brix 3000 group, firm,
leathery, carious dentine in the cavity's wall and
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base remained. This was similar to a prior study,
which concluded that CMCR did not effectively
eliminate caries and so could not substitute rotary
instruments [16]. A recent study indicated that
ceramic burs were more efficient in removing
diseased carious dentin than smart burs and dia-
mond points [17].

This contradicted a prior study that found CMCR
to be as effective as conventional methods. The
findings revealed that caries from all teeth were
removed completely in the CMCR group; however,
in the drilling group, one tooth was determined to
be incomplete. Further evaluation with the Facelight
equipment revealed that cavities were completely
removed in 19 of 23 teeth in the CMCR group and 20
of 23 teeth in the drilling group without significance
[18].

Histological findings revealed distinct differences
in dentin surface between the three groups. Sur-
faces treated with Brix 3000 revealed a variety of
residual dentine patterns. A smear layer with a
regular and cracked surface was detected in some
places, while a rough, porous surface with many
open dentinal tubules due to a minimal smear layer
was detected in others, which was consistent with
earlier studies [17,18]. The use of encapsulated
buffer emulsion technology and papain, which both
work to break down partially degraded collagen
molecules and disintegrate the fibrin ‘mantle’
created via the carious process while maintaining
intact collagen fibrils [19].

The gel's initial high pH and mechanical excava-
tion have been accountable for the development of
open tubules in CMCR. On the other hand, the ex-
istence of some regions occluded by the smear layer
might be explained by the debris that remained
after excavation to remove the softened carious tis-
sue from the tubule openings. Previous in-
vestigations have reported the observation of
microcracks. The hydrophilic property of the gel is
thought to be the source of these fissures since it
dehydrates the dentine surface [20,21].

SEM images of cutting rotatory instrument groups
(ceramic and diamond burs) demonstrated a regular
smear layer. Also, exposed dentinal tubules were
seen in some locations. These results were
compatible with those of a previous study [21]. The
smear layer in the ceramic bur group was more
regular and homogeneous, whereas dentinal tu-
bules were more evident in the diamond bur group.
This could be related to diamond burs” high rota-
tional speed and nonselective nature, which remove
simultaneously infected and affected dentine,
resulting in more exposure of dentinal tubules and
greater sensitivity when compared with ceramic

burs that remove only infected dentine, indicating a
more conservative nature of ceramic burs [21].

SEM images of cutting rotatory instrument groups
(ceramic and diamond burs) demonstrated a regular
smear layer. Also, exposed dentinal tubules were
seen in some locations. These results are compatible
with those of a previous study [21]. The smear layer
in the ceramic bur group was more regular and
homogeneous, whereas dentinal tubules were more
evident in the diamond bur group. This could be
related to diamond burs’ high rotational speed and
non-selective nature, which remove simultaneously
infected and affected dentine, resulting in more
exposure of dentinal tubules and greater sensitivity
when compared with ceramic burs that remove only
infected dentine, indicating a more conservative
nature of ceramic burs [21].

That was in harmony with a previous study
comparing diamond bur and polymer bur, which is
the precursor of ceramic bur and share the same
mechanism of action; both their hardness is less
than infected dentine and higher than affected
dentine. It illustrated that the diamond bur group
generated a moderate smear layer with patent
dentinal tubules, while the polymer bur group
created a dense smear layer with few evident
dentinal tubules [7].

That was contradictory to a previous study indi-
cating that the dentin surface subsequently con-
ventional caries treatment revealed an uneven,
porous surface with nearly complete elimination of
the smear layer [22].

4.1. Conclusion

Ceramic bur is a promising substitute treatment
for caries removal since it combines efficacy and
efficiency in comparison with the CMCR group
(Brix 3000).

Brix 3000 produced an irregular surface with a
minimal smear layer and more open dentinal tubules
in comparison with cutting rotating instruments.

4.2. Recommendations

Until now, the data is scarce regarding the dentine
topographic features following caries excavation
using Brix 3000 and ceramic, so further research is
mandatory.

Further clinical investigations are required to
assess the efficacy of ceramic burs in terms of pa-
tient satisfaction, restoration longevity, and long-
term effects on dentine health.

Further research is also required to evaluate the
ideal type and time for application of the conditioner
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required to remove the smear layer to achieve
optimal retention of the adhesive restorations.

Ethics information

Research ethics committee approval for using
extracted human teeth was obtained from the Fac-
ulty of Dental Medicine for Girls, Al-Azhar Uni-
versity, with code (P-PE-21-17).

Funding
No funding.

Biographical Information

The Pediatric Dentistry Department patient out
clinic at Al-Azhar University's Faculty of Dental
Medicine for Girls, Egypt.

Conflict of interest

There are no conflicts of interest.

References

[1] Van Chuyen N, Van DuV, Van Ba N, Long DD, Son HA. The
prevalence of dental caries and associated factors among
secondary school children in rural highland Vietnam. BMC
Oral Health 2021;21:1—7.

[2] Maashi MS, Elkhodary HM, Alamoudi NM,
Bamashmous NO. Chemomechanical caries removal
methods: a literature review. Saudi Dent J 2023;35:233—43.

[3] Felizardo KR, de Alvarenga Barradas NP, Guedes GF,
Ferreira FD. Use of BRIX-3000 enzymatic gel in mechanical
chemical removal of caries: clinical case report. Health Sci J
2018;20:87—93.

[4] Ardeshana A, Bargale S, Karri A, Patel NG, Tailor B, Sura S.
Evaluation of caries excavation efficacy with ceramic bur and
hand excavation in primary teeth. South Asian Assoc Pedi-
atric Dent 2020;3:60—4.

[5] Elkafrawy HE. Microbiological, histological and microhard-
ness evaluation of dentin after caries removal with papacarie
and conventional methods in primary teeth. Egypt Dent J
2016;5-21:683—94.

[6] Boob AR, Manjula M, Reddy ER, Srilaxmi N, Rani T. Eval-
uation of the efficiency and effectiveness of three minimally
invasive methods of caries removal: an in vitro study. Int J
Clin Pediatr Dent 2014;7:11—23.

[7] Kittur M, Ghivari S, Pujar M. Comparative evaluation of
efficacy of two minimally invasive caries removal techniques

on fracture resistance of the teeth restored with composite:

an SEM study. ] Comput Dynam 2021;24:204—8.

Thomas AR, Nagraj SK, Mani R, Haribabu R. Comparative

evaluation of the efficiency of caries removal using various

minimally invasive techniques with conventional rotary in-

struments using cone beam computed tomography. Int J

Dent Oral Health 2020;12:253—9.

Ghanem AY, Talaat DM, Essawy MM, Bakry N. The effec-

tiveness of Carie-Care™, chemomechanical caries removal

technique in primary teeth: randomized controlled clinical
trial. BMC Oral Health 2023;23:1-7.

[10] AlHumaid J. Efficacy and efficiency of papacarie versus
conventional method in caries removal in primary teeth: an
SEM study. Saudi ] Med Med Sci 2020;10-47:83—98.

[11] Gupta N, Chowdhary N, Reddy VR, Peddi R. Evaluation of
caries removal efficacy using brix 3000 and atraumatic
restorative treatment in primary molars. ] Contemp Dent
Pract 2022;23:419—24.

[12] Sharma N, Sisodia S, Jain A, Bhargava T, Kumar P, Rana KS.
Evaluation of the efficacy of recent caries removal tech-
niques: an in vitro study. Cureus 2023;31:15—25.

[13] Vusurumarthi V, Ballullaya SV, Pushpa S, Veluvarti VRK,
Loka G. Evaluation and comparison of caries excavation ef-
ficacy of three different burs. J Int Soc Prev Community Dent
2020;10:213—9.

[14] Kotb RM, Abdella AA, El Kateb MA, Ahmed AM. Clinical
evaluation of Papacarie in primary teeth. ] Clin Pediatr Dent
2009;34:117—23.

[15] Dammaschke T, Vesnic A, Schafer E. In vitro comparison of
ceramic burs and conventional tungsten carbide bud burs in
dentin caries excavation. Quintessence Int 2008;39:495—9.

[16] Ali N, Ali A, Baker I. Comparison of caries removal using
Carisolv or a conventional slow speed rotary instrument on a
group of children aged 4-14 years in specialized clinic in
Baghdad. Dentistry 3000 2023;16-14:11—-9.

[17] Goyal A, Srivastava M, Khanduja R, Bharti K. Comparative
evaluation of efficiency, efficacy, and patient perception of
caries excavation burs in pediatric patients: a randomized
clinical trial. South Asian Assoc Pediatric Dent 2022;5:
12—-23.

[18] Santos TML, Bresciani E, Matos FDS, Camargo SEA, Hi-
dalgo. Comparison between conventional and chemo-
mechanical approaches for the removal of carious dentin. An
in vitro study. Sci Rep 2020;10:8127—35.

[19] Srinath A, Sarakanuru K, Kothari P. Scanning electron
microscopic evaluation of residual dentin surface in primary
teeth after using two chemo-mechanical caries removal
agents. ] Ped Dent 2021;7:49—57.

[20] Pires Corréa FN, Rodrigues Filho LE, Delgado Rodrigues CR.
Evaluation of residual dentin after conventional and che-
momechanical caries removal using SEM. ] Clin Pediatr
Dent 2007;32:115—20.

[21] Khoury N, Laflouf M, AlKurdi S. Efficacy of Polymer Smart
Burs compared with Conventional carbide burs in dental
caries removal. Dent Sci Inovative Res 2022;7:22—9.

[22] Wahba W, Sharaf A, Bakery N, Nagui D. Evaluation of
polymer bur for carious dentin removal in primary teeth.
Alex Dent J 2015;40:107—12.

[8

—_—

[9

—

>
a
=)
H
[¥5]
=
<
Z
9
=4
@]




	In Vitro Assessment of Brix 3000 and Ceramic Bur in Comparison with Conventional Method for Caries excavation in Primary Molars
	In Vitro Assessment of Brix 3000 and Ceramic Bur in Comparison With Conventional Method for Caries Removal in Primary Molars
	1. Introduction
	2. Patients and methods
	2.1. Study design and ethical approval
	2.2. Sample size calculation and statistical power of the clinical part
	2.3. Sample selection and preparation
	2.4. Study groups
	2.5. Excavation procedure
	2.6. Evaluation of caries removal efficacy
	2.7. Evaluation of caries excavation time (efficiency)
	2.8. Scanning electron microscopy examination (SEM)
	2.9. Statistical analysis

	3. Results
	3.1. Caries removal time (seconds)
	3.2. Caries removal efficacy

	4. Discussion
	4.1. Conclusion
	4.2. Recommendations

	Ethics information
	Funding
	Biographical Information
	Conflict of interest
	Conflict of interest
	References


