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Abstract
Background: Newer techniques of Brix 3000 gel, Polymer bur and laser irradiation of dentinal caries removal are minimally invasive
methods and should be more frequently employed in Pediatric Dentistry. To evaluate three different techniques of caries excavation
in primary teeth in terms of efficacy, efficiency, fear and anxiety experienced during the procedure.

Materials and Methods: Sample of 30 children aged 5 to 9 years were equally divided into 3 groups –Brix 3000 Gel group (Group 1),
Polymer bur group (Group 2), Laser group (Group 3).

Microbiological investigation was used to determine efficacy. Time was recorded to determine efficiency and Wong-Baker Faces

Pain Scale (WBFPS) was used to assess the pain experienced.
Results: Data obtained were subjected to statistical analysis. Intergroup comparison for Wong Baker Faces Pain Scale (WBFPS)
scores and time needed for caries excavation was done using Kruskal Wallis Test. Time required was tested using One-way ANOVA
test and the results obtained were statistically significant.

Conclusion: Polymer bur method was more efficient whereas laser and Brix 3000 gel methods were more comfortable.
Keywords: Dental Caries, Primary Molars, Chemomechanical Caries Removal, Polymer Bur; Er:Cr:YSGG Laser

Introduction
Dental caries is one of the most prevalent infectious and trans-

missible disease with multifactorial etiology characterized by

demineralization of hard tissues and destruction of organic sub-

stance of the tooth resulting in cavitation. Its manifestations do
persist throughout life even after the lesion is treated. For several

decades, dentists have been using conventional mechanical cutting and drilling systems for caries removal and cavity preparation

with the help of Tungsten Carbide, diamond or round steel burs.

However, limitations of this technique involves overpreparation of
cavities, sensitivity, pain and possible damage to pulp tissue due to
elevated temperature and pressure on the pulp [1]. Fear and anxiety associated with noise produced from motor instruments and
the need for anesthesia have also shown to induce psychological
trauma in both parents and children making them either to avoid

or postpone dental treatment in-turn resulting in need for more
invasive procedures.
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To overcome such limitations especially in children, the concept

of minimal invasive dentistry (“prevention of extension”) was introduced and has gained popularity with technological improvements

in cutting tools for tooth preparation and with development of new

adhesive systems. Alternative methods such as atraumatic resto-

rations, air abrasion, sono-abrasion and lasers, chemomechanical

•

Radiographically evidence of carious lesion confined to outer
Dentin of occlusal surface.

Exclusion criteria
•
•

Children with Special Health Care Needs.
Primary Molars showing:

•

method, polymer burs, air polishing, ultrasonic, ozone method and
enzymes have been suggested for cavity preparation [2].

•

Moreover, minimally invasive cavity preparations conserve

tooth structure and the application of adhesive dental materials
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•

Clinical and radiological signs and symptoms of pulpal
and periapical lesions.

Radicular resorption involving more than half root
length.

Presence of developmental defects.

minimizes requirement for retention and resistance form as the

Procedure

comfort and solace to the child patient thereby instilling positive

groups according to the technique used for caries removal.

preservation of original tissue is known to enhance prognosis of

the tooth. Concept of Painless dentistry has shown to provide relief,
attitude towards dental treatment [3].

Various in vivo and in vitro studies have been conducted to

compare the efficacy of Chemomechanical caries removal (CMCR)
agents and Polymer bur with that of conventional caries removal

methods. However, there is limited evidence of literature reporting

in vivo experience of comparing only minimal invasive techniques
with respect to its efficacy, efficiency and patient acceptance.

Aim of the Study

Thus, aim of the present Study was to compare Caries Removal

using Brix 3000 Gel, Polymer Bur and Laser Technique in Primary
Molars both clinically (for Efficiency) and microbiogically (for Efficacy) as well as assess fear and anxiety associated with the same.

Materials and Methods

Present in vivo study comprised of 30 healthy children aged be-

tween 5 - 9 years with occlusal caries reporting to the Department

of Pedodontics and Preventive Dentistry, Rajarajeswari Dental College and Hospital, Bengaluru. Ethical approval to conduct the study

was obtained from the Institutional ethical Commitee. A written

informed consent form was obtained from the parents of children
who agreed to participate in the study. These children were selected applying following criteria:
Inclusion criteria
•
•

Normal and healthy Children aged between 5 - 9 years.
Primary Molars with broad occlusal cavitated lesion.

Children were selected and were randomly divided into 3

•
•
•

Group 1: Brix 3000 Gel group (n = 10).
Group 2: Polymer bur group (n = 10).
Group 3: Laser group (n = 10).

In all the three groups: WongBaker Faces Pain Scale (WBFPS)

was shown to patients before and after treatment and child was

asked to point to the image that represented their level of comfort/
discomfort (Figure 4).

Tooth selected was isolated with rubber dam and superficial

dentin samples were collected both before and after using sterile
spoon excavator and immediately transferred into a sterile vial
containing saline for microbial culture. Time taken from start of

caries removal till the cavity was confirmed to be free of caries was
noted in all the groups.

Group 1 (Brix 3000 Gel)
Teeth in this group were treated using Brix 3000 (Chemome-

chanical agent) gel. Gel was applied using spoon excavator to the

tooth and left undisturbed for two minutes according to the manu-

facturer’s instructions. Formation of oxygen bubbles on the dentin
surface with higher turbidity of the gel is an indication of break-

down of collagen molecules and signals that removal of infected

dentin tissue can be started [4]. Softened decay was excavated with
spoon excavator by pendulum motion without pressure. Gel was

reapplied, if needed until it presented a light colour, which indi-
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cated nonexistence of the softened carious tissue. After the second
application it was observed that only dentin “splinters” start to be

removed by the excavator and dentin changed to a vitreous appearance (Figure 3). At this moment, there was a complaint of painful

sensitivity by the patient, confirming the presence of affected dentin. Cavity was washed with 0.2% Chlorhexidine solution [4]. At
the end, the cavity was wiped with a moistened cotton pellet and
rinsed with water, teeth were restored with Type II GIC.
Group 2 (Polymer Bur)

Removal of carious dentin was performed with polymer bur

running at slow speed without a water coolant. Caries was exca-

vated with circular movements starting from the centre of lesion
to the periphery as recommended by the manufacturer [5]. Excavation was stopped when the instrument became macroscopically

Figure 1: Armamentarium.

abraded and blunted and was no longer able to remove tissue, teeth
were restored with Type II GIC.
Group 3 (Laser Method)

Er:Cr:YSGG laser with frequency 20 Hz was set to obtain the

power of 800W. Caries excavation was carried out under non con-

tact mode using MZ8 laser tip under continuous water spray to
decrease the energy density [6]. This facilitated to continue exca-

vation of caries without change of operating parameters once set,
teeth were restored with Type II GIC.
Microbiological investigation

Dentinal samples collected before and after each method were

transported to the laboratory within 2 hours. Samples were then

Figure 2: Tooth 75 with occlusal dentinal caries.

placed on Blood agar plates and incubated aerobically and assessed
for number of colonies as CFU (Colony Forming Units) per sample

in which each tooth had two readings, before and after the treatment [7] (Figure 5).

Results

Results were statistically evaluated. Statistical Package for So-

cial Sciences [SPSS] for Windows, Version 22.0 Released 2013 was
used to perform statistical analyses.

Kruskal Wallis Test followed by Mann Whitney Post hoc Analy-

sis was used to compare the mean Wong Baker scores for pain and

CFUs between 3 groups before and after treatment period. Laser

Figure 3: After caries excavation using Brix 3000 Gel.

Citation: Kalyani M Choudhar., et al. “Clinical and Microbiological Evaluation of Caries Removal Using Brix 3000 Gel, Polymer Bur and Laser Technique in
Primary Molars: An In Vivo Study”. Acta Scientific Dental Sciences 4.10 (2020): 105-111.

Rounding Up the Usual Suspects in Orthognathic Surgery: Improving the Learning Curve for Clinical Fellowship Trainees by Following Some
Nuances to Prevent Technical Errors and Maladjustments during Surgery First Orthognathic Surgery

Time

N

Mean

SD

Group 1 Before 10 5410.00 4845.72
After

10

140.00

306.23

Group 2 Before 10 6310.00 4770.85
After

10

170.00

294.58

Group 3 Before 10 3520.00 4485.98
After

10

60.00

51.64
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Mean Diff P-Value
5270.00

0.005*

3460.00

0.005*

6140.00

0.004*

Table 1: Comparison of mean CFUs before and after
treatment in each study group.

Figure 4: Wong baker faces pain rating scale.

Groups

Time

N

Mean

SD

Mean Diff

P-Value

Group 1

Before

10

1.60

1.58

1.20

0.01*

Group 3

Before

After

10

2.20

1.75

Group 2

After

Before
After

10
10
10
10

0.40
0.80
1.60
1.00

0.84
1.03
1.84
1.05

-1.40
0.60

0.008*
0.26

Table 2: Comparison of mean Wong Baker scores for pain
before and after treatment in each study group.

groups, based on average time required Polymer bur method was

significantly faster than Brix 3000 Gel group and Laser group. Av-

erage time required was not significantly different between groups
1 and 3 (Table 3).
Figure 5: Colony forming units (CFUs) before and
after caries excavation.

method was significantly more efficacious than Brix 3000 Gel and

Polymer Bur group. There was no significant statistical difference

Groups N Mean SD Min Max P-Valuea Sig. Diff. P-Valueb

Group 1 10 7.00 0.75 6.0 8.0
Group 2 10 3.30 0.59 2.5 4.0
Group 3 10 6.00 0.75 5.0 7.0

compared to Brix 3000 Gel group and Laser group. Group 3 showed
higher scores for pain as compared to group 1 (Table 2).

One-way ANOVA Test followed by Tukey’s Post hoc Analysis

was used to compare the mean time taken (in mins) between 3

G1 vs G3 0.009*

G2 vs G3 <0.001*

Table 3: Comparison of mean time taken (in mins)
between 3 groups.

in terms of efficacy between groups 1 and 2 respectively (Table 1).
Average pain score was significantly higher in Polymer Bur group

<0.001* G1 vs G2 <0.001*

Among the three agents (Brix 3000 gel, Polymer bur and Laser)

following results were drawn from the Pilot study:
•

Time taken for caries removal was found to be more in Brix
3000 gel group when compared to other groups.
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•

Polymer bur group was found to be more painful as com-

•

pared to other groups.

•

compared to other groups.

Laser group showed maximum antimicrobial efficacy as
Patient acceptance was highest in CMCR followed by laser
and polymer bur respectively.

Discussion

Natural human enamel and dentin are still the best dental mate-

rials in existence. Modern dentistry has evolved into minimally invasive approach because they conserve a great part of the original,

healthy tooth structure. These methods can be considered as viable

alternatives to conventional rotary caries removal methods due to

their conservative approach with no harm expected either on the
healthy dentin or pulp tissue.

Since 1970s, various chemical compositions had been intro-

duced as CMCR agents. Although these chemical agents appeared

to be effective, each product had certain drawbacks. In 2003, a research project in Brazil led to the evolution of Papain gel (Papacarie). Cariecare was developed later in India, which was a papain

based gel containing a purified enzyme with clove oil which is analgesic and antiseptic. In 2016, a new material had been found in Ar-

gentina named Brix 3000, also Papain-base, obtained from leaves
latex and fruits of green papaya (Carica papaya). It is a dental product for non-traumatic caries treatment involving an enzymatic ac-

tivity 3000 U/mg (U/mg: can be defined as the International units
to measure a specific enzymatic activity or the concentration of enzymatic activity) in which papain was bio-encapsulated using EBE
Technology (Encapsulating Buffer Emulsion) [7].

Currently available CMCR methods remove only the infected de-

mineralised dentin because it does not have alpha-1-anti-trypsin,

an antiprotease that prevents the proteolytic action. Chemome-

chanical agent Brix-3000 gel has selective action. Reduction in the
bacterial count may be related to its microbiological effects, bactericidal and bacteriostatic action. In the current study, time required

for the removal of dentinal caries in the Brix 3000 group was longer

than that taken in the other groups. This might be attributed to the

lesion consistency (soft, medium or hard) in which hard carious
lesion required multiple application of Brix 3000 gel to decompose
the infected dentin [7].
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Use of tungsten carbide/diamond burs have been a norm and

are designed to efficiently remove decalcified enamel and dentin.
However, they do not readily differentiate between carious and

normal dentin and the use of conventional bur is considered un-

satisfactory because of its less conservative approach. In order to

overcome this limitation, Polymer burs were introduced and are
described as “dentin safe”, because it removes only carious dentin

(self‑limiting ability) and also has advantages like less heat gen-

eration, minimal discomfort during caries excavation and reduced
chances of pulpal exposure during deep caries excavation. In our
study, It was observed that caries excavation with Polymer bur was
associated with mild discomfort compared to other two groups.

In the perennial quest for better dental treatment methods, var-

ious kinds of laser have been investigated and the performance of

lasers in dentistry is indeed improving [8]. Lasers have proved to

be very effective in not only removing caries but also in sterilizing
cavities and good clinical as well as radiographical success of the
treated teeth. Explosive interaction between water molecules and

laser pulse on the tooth tissue surfaces causes rapid subsurface
expansion of the interstitially trapped water that disrupts Enam-

el, Dentin and decay [6]. It is also reported to cause disruption of
nerve terminals and myelin sheath in the dentin tubules and pulp

core respectively, combined with degeneration of nerve terminals
between the odontoblasts. Thus, it could be assumed that if use of
laser could avoid anesthetic injection then complications related to

administration of anesthesia such as allergy, toxicity, drug interactions and tongue and/ or lip biting could also be avoided. Protective eyewear by both patients and the staff is mandatory during

the procedure. However, noise produced during the procedure is

a limitation associated to both conventional drilling and laser irradiation [6].

Every method employed in the study had its own merits and

demerits in terms of three objectives studied. In a clinical scenario,
any method employed should be weighed against the treatment

objective to be achieved. The following conclusions can be derived
from our study.

Polymer burs are highly effective in treating shallow lesions and

in situations which demand short treatment time, moderate cavities are best treated with laser irradiation whereas in deep cavities

chemomechanical methods would be beneficial as anesthesia could
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be avoided. CMCR method decreases the risk of pulp exposure and

hence proves to be a viable alternative method in stepwise excavation technique. CMCR can also be used in children with Special

Health Care Needs and uncooperative patients. Though laser tech-

nique has shown to be highly effective in completely sterilizing the
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