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Abstract:

Background: The traditional method of removing caries using rotary
instruments is associated with a number of disadvantages, such as thermal
effects that are harmful to the pulp tissue and excessive preparation of the
dental tissue, in addition to the feeling of discomfort, fear, and anxiety that
accompany it.

Aim: This study aims to evaluate the time taken to remove caries by the
chemo-mechanical method using Brix 3000 compared to the traditional
rotary method.

Materials and methods: The study sample consisted of 30 permanent first
molars with Class I dentine caries, in 30 children between 7 and 9 years of
age. The sample was divided into two equal groups according to the
treatment method used (Brix 3000, traditional rotary method). Investigate the
time it takes to remove the caries using a mobile phone timer, and the
independent sample t test was used to analyze the results at a confidence
level of 95 % and a significance level of p < 0.05

Results: The average time taken to remove caries in the caries removal
group using Brix 3000 was (9.24 minutes). Conversely, the average time
taken to remove caries in the caries removal group using the traditional
rotary method was (2.27 minutes), and there were differences. Statistically
significant when comparing the two groups (p<0.05).

Conclusion: The chemo-mechanical method of removing caries using Brix
3000 required a longer time compared to the traditional rotary method, and
the traditional rotary method was the fastest method in removing caries.
Keywords: Chemo-Mechanical Caries Removal, Brix 3000, Papain
Enzyme.
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Introduction:

The traditional method of removing caries using
rotary instruments is one of the most common
methods of caries removal and its effectiveness has
been proven over the years. However, it has many
disadvantages, such as harmful thermal effects on
the pulp tissue and excessive preparation of dental
tissues, in addition to discomfort, anxiety and fear
due to the sound and vibration that accompany it [1,
2].

In an attempt to overcome these defects, several
alternative methods have been developed, such as
the use of lasers, air abrasion, smart burs, and the
chemical-mechanical method to remove caries [3].
Interest in chemical-mechanical caries removal
methods has increased in recent years, and the trend
is towards non-traumatic treatments to reduce pain
and anxiety, especially in children [4].

The chemo-mechanical method of caries removal
chemically softens the affected dentin and makes it
soft so that it can be easily removed with hand
instruments[5]. Chemo-mechanical caries removal
agents are divided according to their composition
into agents based on sodium hypochlorite (NaOCL)
and agents based on enzymes [6]. Although Carisolv
Gel is one of the most widely used chemical and

compare it with the traditional method of removing
caries using rotary drills.

1.1 Objectives:

This study aims to evaluate the time taken to remove
caries by the chemo-mechanical method using Brix
3000 compared to the traditional rotary method.

2. Materials and methods:

2.1 Study design

A comparative clinical study to evaluate the time
taken to remove caries for both the chemical-
mechanical method using Brix 3000, and the
traditional method using low-speed rotating bars, on
lower permanent first molars affected by Class |
dentinal caries, in children aged 7 to 9 years.

- There is no malformation or hypomineralization of
the teeth.

2.4 Exclusion criteria

- Children with physical or mental illnesses.

- Caries extending to the pulp.

- Molars with pulp symptoms.

2.5 Procedure

After ensuring that the inclusion conditions were
met, the rubber dam was applied to the molars
without anesthesia, Then, the caries was removed
according to the following:

mechanical caries removal agents and has been
proven effective in numerous studies [7, 8],
However, its short shelf life, the need for special
storage conditions, and its unpleasant taste and smell
were limitations on its use [9, 10].

Recently, in 2016, Brix Srl Argentina launched the
Brix 3000 product, which was an enzymatic product
free of sodium hypochlorite and composed of the
papain enzyme derived from green papaya fruits at a
high concentration of 3000U/mg in order to ensure a
higher efficiency of proteolysis of collagen fibers in
necrotic tissues. It has low solubility in the oral
cavity fluids, and according to dermatology
organizations, if the product comes into contact with
the tissues of the oral cavity, the skin, the eye, or the
pulp tissues, it does not cause any type of reaction. It
is biologically acceptable, antibacterial and
antifungal properties, selective removal of carious
tissue and preservation of healthy dental tissue [11,
12]. It has a long shelf life of up to 4 years and does
not need to be stored even in inappropriate
conditions as it does not need to be placed in the
regenerator [13].

Due to the lack of studies on the clinical
performance of Brix 3000 on permanent molars in
children, the material was chosen in this study to

2.2 Study groups

The study sample was randomized using the website
www.randomaizor.com into two groups:

Group A: 15 carious molars treated with Brix 3000.
Group B: 15 carious molars treated with the
traditional rotary method.

2.3 Inclusion criteria

- The child must have a Class I cavitied dentin
carious lesion on the lower permanent first molar
that does not exceed two-thirds of the thickness of
the dentin radiographically.

- The child must be cooperative.

Group A: Brix 3000 was applied to the caries for
two minutes to initiate the chemical action of the gel
according to the manufacturer’s instructions, then
the softened carious tissue was excavated using non-
cutting edges excavators (carisolv excavators) and
the gel application was repeated until the color of the
gel became clear and caries removal verified with a
caries detector (caries marker, voco) (figure 1).

Group B: The caries were removed with a low-speed
handpiece using round tungsten carbide burs, and
the process was repeated until the surface became
hard when using the probe so that it did not give a
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Tug Back feeling when passed over the dentin, then
the caries detector (caries marker, voco) was applied
were present, it was reapplied until it was confirmed
that all caries had been removed (figure 2).

After ensuring that all caries have been removed,
calculate the time taken to remove the caries in each

for 10 seconds and then washed for 5 seconds, to
identify the areas of residual caries, and if caries
group using the timer of the mobile phone (Xiaomi
Note 10 Pro) as follows:

- Group A (Brix 3000 gel): from the beginning of
applying the gel until the caries are removed.

Figure(1): caries excavation with brix 3000
(a) before excavation (b) gel application (c) after excavation (d) restoration with composite.

Figure (2): caries excavation with traditional rotary method
(a) before excavation (b) after excavation (c) restoration with composite.

2.6 Data analysis

Data analysis was performed using IBM SPSS
Statistics for Windows, version 23.0. The difference
in mean time taken to remove caries between the
two study groups was analyzed wusing the
Independent Sample T test. P-value of 0.05 was
considered the level of significance.

3. Results:

while the mean time taken to remove caries with the
traditional method using rotary burs was (2.27
minutes), as shown in Table (2).

Independent sample T test was conducted using
SPSS 23.0 to study the differences between the
The results in Table (3) show that the significance
level value (p=0.000) indicates that there are
statistically significant differences in the time taken
to remove caries between Brix 3000 and the

The research sample included 30 permanent first
molars with Class 1 dentin caries, in 30 children
aged between 7 and 9 years. The permanent first
molars in the research sample were distributed into
two equal groups according to the treatment method
used (Brix 3000, traditional rotary method), as
shown in Table (1).

The results showed that the mean time taken to
remove caries with Brix 3000 was (9.24 minutes),
mean time taken to remove caries between the Brix
3000 group and the traditional method group as
shown in Table (3).

traditional rotary method, as the time taken when
applying Brix 3000 was greater than the time taken
when applying the traditional method using rotary
burs.
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Table( 1): Sample distribution according to treatment method.

Treatment method Number of molars percentage
Brix 3000 15 50%
Traditional Method 15 50%
All samples 30 100%

Table (2) : mean time taken to remove caries according to treatment method.

Trrﬁ:tt&%nt Number of molars | Highest value | Minimum value | Mean | Standard deviation

Brix 3000 15 13 6.53 9.24 1.85478

Traditional 15 3.28 115 227 0.67018
method

Table (3): Results of the Independent Samples T Test to study the differences in the mean time taken to remove
caries between the study groups

T df

difference

P value

13.678823 28

6.965333

0.000

34. Discussion:

The traditional method of removing caries using
rotary instruments has been associated with many
disadvantages, such as excessive preparation of the
drill and excessive removal of healthy dental tissue,
in addition to generating heat and pressure,
stimulating the pulp tissue and stimulating the
feeling of pain, as well as producing annoying
sounds and vibrations [14].

Several alternative techniques have been developed
that achieve the principle of minimal intervention in
dentistry, including the chemical-mechanical method
for removing caries, which works to dissolve the
carious tissue by applying a chemical solution, to be
removed mechanically using hand instruments
casily[6]. Therefore, it was necessary to use
alternative techniques that preserve dental tissues,
provide comfort, and reduce the feeling of pain and
discomfort, especially in children.

In this study, the conventional rotary method using
low-speed burs and the chemical-mechanical method
of caries removal using Brix 3000 were compared
on permanent first molars with Class I carious dentin
caries in children aged 7 to 9 years, with caries not
exceeding two-thirds of the dentin thickness
radiographically. Treatments were performed under
good isolation with a rubber dam.

The time taken to remove the caries was calculated
for each group using a mobile phone timer, given the
importance of time on children's behavior during
dental treatment and its role in stimulating anxiety
[15].

The results showed that the average time taken to
remove caries using the Brix 3000 was (9.24
minutes), while the average time taken to remove
caries using the traditional method using rotary drills
was (2.27 minutes).

The results showed that the traditional rotary method
was the fastest method for removing caries, followed
by Brix 3000, with a statistically significant
difference between the two groups.

This may be due to the long application time of Brix
3000, which takes two minutes to fully activate its
chemical action, according to the manufacturer's
instructions [16].

The results of the study are consistent with the
results of the study by Alkhouli et al, which found
that the time taken to remove caries using Brix 3000
was longer than when removing it using the
traditional rotary method, with a statistically
significant difference [17].

It also agrees with the results of the study by
Eftimoska et al, who found that the time taken to
remove caries using Brix 3000 was significantly
longer than the time taken with the conventional
method [16].

The results of the study also agree with the results of
the study of Balachandran et al, which found that the
time taken to remove caries using Brix 3000 was
greater than the time taken with the conventional
method [18].

The results of the study are also consistent with the
study by Mahdi and Haidar, which compared Brix
3000 with the traditional method using ceramic burs,
and found that the time taken to remove caries using
Brix 3000 was significantly greater than the time
taken to remove caries using the traditional method
[19].

The results of the study are also consistent with the
study of Kochhar et al, and the study of Bohari and
et al, which found that the time taken to remove
caries using Papacarie gel based on the papain
enzyme was greater than the time taken to remove
caries using the traditional method on primary
molars [20, 21].
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5. Conclusion:

Within the limitations of this study, we conclude that
Brix 3000 took the longest time to remove caries,
and the traditional rotary method was the fastest
technique for removing caries. We also recommend
conducting similar studies on chemo-mechanical
caries removal materials, including their effect on
marginal microleakage around restorations. We also
recommend conducting histological studies on the
effect of these materials on the dental pulp.
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