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ABSTRACT 

Background 

Caries is a multifactorial disease which is caused by an imbalance in the demineralization and 

remineralization processes on dental hard tissues, and this imbalance might lead to progressive 

tooth destruction. Selective removal of carious dentin must be performed, considering not only 

healthy tissue preservation but also the minimization of painful stimuli. The newly introduced 

CARIE FIX gel, a papain-based gel which helps in nontraumatic removal of dental caries by 

the chemo mechanical method. More recently then in 2016 (in Latin America), a new papain-

based agent (Brix 3000) was introduced to the market, with major composition difference and  

It involves an enzymatic activity (3.000 U/mg) in which the papain is bio-encapsulated by 

using EBE Technology (Encapsulating Buffer Emulsion) that immobilizes and confers 

stability. 

 

Objective 

 to evaluate and compare the efficacy of CMCR agents BRIX 3000, CARIE FIX in removing 

infected dentin on primary molar teeth.  

Methodology 

 in vitro study was done involving 20 extracted primary molar teeth with moderate to deep 

dentinal caries not involving pulp. Sectioning of tooth was done mesiodistally into two halves. 

20 sectioned teeth were applied with BRIX 3000 gel and 20 sectioned teeth with CARIE FIX. 

Removal of carious dentine was continued until the gel was no longer observed cloudy. After 

we see the cloudy appearance on tooth surface, the gel was then removed and the cavity was 

wiped with a moistened cotton pellet and rinsed.  



BRIX3000 and CARIE FIX were applied with a blunt spoon excavator allowing it to work for 

3-4 mins. The time was noted with the help of stopwatch. Once the applied gel turned turbid, 

it was removed by using spoon excavator.Each sample was then washed with distilled water 

and placed in 2.5% glutaraldehyde in 0.1 M phosphate buffer (pH 7.4) for 24 hours. The 

samples were then be washed and dehydrated in a 70% ethyl alcohol (for 10 mins each). After 

washing all the samples, each sample was dried for 15 minutes each. 

The Scanning electron microscopic study was done in Shivaji University, Kolhapur. The 

specimens were mounted on aluminium stubs with the help of carbon tape for gold sputter 

coating. 

After the vacuum is created in the vessel, surfaces of the remaining dentin were examined with 

focussed under Scanning electron microscope under the magnification of X9000 (Joel S6360, 

TOKYO, JAPAN at 18 KV, and images were taken to analyze the presence or absence of 

bacterial deposits or smear layer in primary dentin after caries excavation in both groups. 

 

Results 

After the statistical analysis we saw as BRIX 3000 took an average time of 2mins 50 secs and 

CARIE FIX took an average time of 3 mins 20 secs, so BRIX 3000 showed better time 

efficiency in caries removal after the gel application. In our study presence of bacterial deposits 

were seen only in 4 out of 20 samples with CARIE FIX and 3 out of 20 with BRIX 3000. 

The smear layer was removed completely in 15 out of 20 samples with CARIE FIX and 17 out 

of 20 samples with BRIX 3000. 

 

 



Conclusion 

 It was concluded that BRIX 3000 proved to be more effective than CARIE FIX but both 

CMCR techniques with BRIX 3000 and CARIE FIX were considered an effective method of 

caries removal as it preserves the sound tooth structure and is highly useful in very fearful and 

anxious patients so it can bring promising results in Pediatric, as well as special health care 

need patient. 

Keywords: primary teeth, chemo mechanical caries removal, caries excavation, infected dentin, 

sound dentin, scanning electron microscope. 
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The demineralization and remineralization mechanisms on oral hard tissues are out of 

equilibrium in caries, a complex condition that can cause increase tooth loss. A microbial 

change in the epithelium, that is marked by an acidogenic and aciduric (cariogenic) 

community precedes this excess of caries.1 Consumption of nutritional carbs that can be 

fermented is connected to the change in the bacterium population1. Reducing cariogenic 

germs and stopping or controlling their after effects are necessary for the therapy of the 

illness (the caries lesion). All age categories exhibit a significant incidence of the cavities 

process. 

 

The categorization of lesions as chronic or acute has significant clinical implications because 

it establishes the likelihood that the lesions will advance. Acute caries lesions are more likely 

to spread, and if early treatment is not given, they may progress towards the pulp, reaching 

over 2/3 of the dentin and causing excruciating symptoms. This may require endodontic 

treatment, and in severe cases, tooth amputation may be necessary.2 

 

 

According to this theory, tooth tissue protection is the main objective whenever a repair is 

required. It is necessary to remove carious dentin with care, taking into account the protection 

of healthy tissue as well as the reduction of unpleasant stimulation. Based on the bacterial 

burden and collagen denaturation features of carious dentin, the excision of contaminated 

dentin and the preservation of impacted dentin are performed. While a more recent report 

supports the use of selective carious dentin removal in deep carious lesions, with a 

probability of success four times higher than the conventional excavation technique, the data 
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from clinical studies using this approach show no difference in the treatment success and 

reduced chances of pulp exposure.3 

                                       

It is difficult to clinically distinguish between infectious and impacted dentin because this 

process must adhere to arbitrary clinical standards. Clinicians should evaluate dentin hardness 

in order to create an appropriate and efficient clinical procedure. Dentin hardness has been 

recommended as the best measure for the elimination of cavities. 

 

Numerous extraction methods and the use of chemomechanical agents are also available to 

support the therapeutic strategy. These agents work on altered collagen fibres within the 

necrotic dentin layer to preserve the demineralized dentin (affected layer). 

 

In 1972, sodium hypochlorite and n-monochloroglycine were combined to create the first 

chemomechanical elimination agent, but it was sluggish acting and had poor efficacy. In the 

1990s, a brand-new product called Carisolv was released on the market. It was a gel made of 

two different ingredients, one of which was a 0.5% solution of sodium hypochlorite and the 

other of which included erythrosine, sodium chloride, amino acids (glutamic acid, leucine, 

and lysine), and distilled water. 4 

 

The device was costly and needed special dentin drills, despite being thought to be efficient 

and simple to use. 
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According to the literature, this method appears to be equally effective at reducing bacterial 

populations as traditional bur extraction, but this conclusion is undermined by the studies' 

significant variability. 

 

In 2003, a substance (Papacarie) made from papaya skin was introduced. Papain, an enzyme 

resembling human pepsin, was one of its components. The dehydrated collagen strands are 

broken down by this enzyme, making removal with hand pieces simple.5 The substance also 

contains toluidine blue, which has an antibacterial effect, and chloramine, which chemically 

dissolves the carious dentin and links to the deteriorated collagen section. When used on both 

permanent teeth and baby teeth, it produced acceptable outcomes when compared to both 

atraumatic restorative treatments and other chemomechanical removal agents. 

          

Papacarie has been found to be sufficient in recent systematic reviews and meta-analyses of 

main teeth, even though it takes longer to operate. This is because the bacterial clearance 

from carious dentin exerts less discomfort during the process. 

 

The recently released CARIE FIX gel, a papain-based product from Eco Works Pvt. Ltd. in 

Bangalore, India, aids in the non-traumatic elimination of tooth cavities using the chemo 

mechanical technique. A novel papain-based product (Brix 3000) with a significantly 

different makeup was recently released on the market in South America, more recently than 

in 2016. 
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A novel chemo-mechanical caries elimination product called BRIX 3000 (BRIX SRL and 

BRIX USA LLC) was introduced in Argentina in 2016 and is an emulsion made from green 

papaya fruits. The papain is bio-encapsulated using EBE Technology (Encapsulating Buffer 

Emulsion), which immobilises and imparts durability, raising the enzyme activity of the 

finished product tenfold. It includes an enzymatic activity (3.000 U/mg).6 The maker claims 

that it is simple to apply, requires no special tools, and only requires a two-minute resting 

period after application.7 

 

The manufacturer's directions state that BRIX 3000 is able to extract the weakened tissue 

more quickly and without causing harm or pulp cytotoxicity because it is encapsulated and 

has higher amounts.8 
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To compare and evaluate the effectiveness of chemomechanical caries removal agent, 

CARIECARE and BRIX-3000 in removing infected dentin on primary molars: an in vitro 

study. 

 

Objectives 

 

1)To evaluate and compare the efficacy of CARIECARE and BRIX-3000 in the removal of 

carious infected dentin by assessing the time taken for the removal. 

 

2)To evaluate and compare the efficacy of CARIE FIX and BRIX -3000 by examining the 

bacterial deposits after the removal of soft infected dentin using scanning electronic 

microscope  
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1. A research was performed on A Comparative Microbiological Study to Assess Caries 

Excavation by Conventional Rotary Method and a Chemo-Mechanical Method by Anegundi 

RT, Patil SB, Tegginmani V, and Shetty SD in 2012. Sixty first molars from 30 kids between 

the ages of 4 and 9 were chosen at random and split into two sets of 30 teeth each. Group A 

was given traditional treatment, and Group B received the Papacárie technique.9 Microbial 

development, total bacterial count, and lactobacilli count were statistically similar in both 

groups (P = 0.36). With group A, the mean hollow entry measurement was 0.98133 mm, 

whereas with group B, it was 0.26083 mm (P0.001). In comparison to group B, group A 

mean planning time was 17.96 minutes, with a P value of0.001. Before and after the therapy, 

the majority of children in groups A and B earned 3 on the Frankl Behavioral Evaluation 

Scale, indicating no statistically significant change in their behavioural score (P = 1). 86.7% 

of children in group B had no discomfort, compared to 50% of children in groupA (P = 0.01). 

The choice for therapy did not vary statistically (P = 0.12). and came to the conclusion that 

the Chemo mechanical caries removal approach can be regarded as a useful technique for 

pain management and maintaining healthy dental structure during caries extraction. 

2. Mahesh P. Rao10, Neha P. Gandhi, Dayanand G. Chole, Shrinivas S. Bakle, and Mahesh 

Salam Inamdar10 the completion of an in vivo trial in Solapur, India. By choosing 45 patients 

with broad class 1 carious lesions, the caries extraction effectiveness of BRIX3000, CARIE 

FIX, and Smartburs were compared and evaluated. It was revealed that BRIX3000 (156.93 

104), Smart Burs (139.07104), and CARIE FIX (135.50 104), all with p&gt;0.5, had the 

greatest decrease in bacterial count.  
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3. Camila Haddad and Sandra KalilBussadori Leal de Godoy, Kristianne Porta Santos 

Fernandes, and Thays Almeida11 : research on the use of Papacarie in the treatment of chemo-

mechanical caries was carried out by Raquel Agnelli Mesquita-Ferrari and Lara Jansiski 

Motta in 201411; the study covered 84 impermanent posterior teeth with buccal dentinal 

caries. Only molars free of pulp exposure risk were examined. The repairs were assessed 

using standards used in prior research after a 12-month interval. The impacted molars had 

erosion and calcium, according to the radiography analysis. The XLSTAT software was used 

to send the data for summary statistical analysis. Based on the clinical and radiological 

assessments, the success rate was 88.1% and 98.8%, respectively. There was a statistically 

substantial disparity between the success and failure rates (p 0.0001). and found that 

Papacarie has a high clinical and radiological success rate after a year of follow-up, making it 

a successful substance for CMCR on buccal dentinal tissue in deciduous teeth. 

 

4 Effectiveness of Papacarie in decrease of leftover germs in deciduous teeth: a randomised, 

controlled clinical experiment was studied by Motta LJ, Bussadori SK, Campanelli AP, Silva 

AL, Alfaya TA, Godoy CH, et al. (2014)12. A split-mouth, randomised, controlled clinical 

study was conducted. The collection consisted of 40 deciduous molars from 20 kids (ten boys 

and ten girls, ages 4 to 7). The molars were divided into two groups at random: G1, for 

Papacarie-based chemomechanical caries removal, and G2, for low-speed bur removal of 

carious dentin tissue. Prior to the operation, infected dentin was removed, and the leftover 

dentin was removed right after the carious tissue was removed. To ascertain whether there 

was a decrease in the number of colony-forming units (CFUs) of each examined microbe, 

initial and final estimates of bacterial colonies were made. and came to the conclusion that 

Papacarie is a fantastic choice for the minimally intrusive removal of carious tissue, obtaining 
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notable decreases in total bacteria, total Streptococcus, and S. mutans with the same efficacy 

as the conventional caries removal technique.  

5. Ankush Ramnarayan A research entitled &quot13; Assessment of the Efficacy and Success 

of Three Minimally Intrusive Techniques of Caries Removal: An in vitro Investigation&quot; 

was carried out by Boob, M Manjula, E Rajendra Reddy, N Srilaxmi, and Tabitha Rani in 

201413. Thirty recently removed adult permanent molars with occlusal carious lesions were 

split into three equal groups at random, and each tooth was probed using two different 

techniques. and came to the conclusion that the Hand method is more effective than CMCR 

methods in terms of dentin preservation, while CMCR techniques are more effective than 

Hand method in terms of pulp vigour preservation. 

 

6. A study on Papacarie: A Chemomechanical Caries Removal Agent was conducted by Kittu 

Jain,Anshul Bardia, S Geetha, and Ankit Goel in 201514. The researchers found that 

Papacarie combines traumatic, conservative, and selective properties for removal of carious 

dentin, has antibacterial properties that reduce the number of cariogenic bacteria, and does 

not cause dentinal mud on the surface of the prepared cavity, thereby facilitating the bond 

The gel is a great choice for cavities elimination because it lowers the chance of pulpal 

exposure and doesn’t  harm good tissue. It has been discovered that papacarie works well to 

remove diseased cells and is straightforward, inexpensive, and uncomplicated to use. 

Furthermore, those who lack power and would otherwise have no choice can pay to use it. 

 

7. A research on the effectiveness and tolerance of papain gel with conventional drilling 

method was carried out by Goyal PA, Kumari R, Kannan VP, and Madhu S in 201515. A 

Clinical-Microbiological Investigation 25 kids with wide cavitated occlusal or cervical 
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lesions on at least two main teeth were chosen. Each patient had one carious tooth treated at 

random using both the Papacarie and traditional drilling techniques, one after the other. Time 

spent excavating cavities, the child &  sense of pain, any changes in worry levels, the bacteria 

flora, and the child& preferred way of therapy were all noted individually for each technique. 

Although the Papacarie technique took slightly longer on average to remove cavities 

(P&gt;0.05), it did so with less discomfort and worry (p0.05). and came to the conclusion that 

Papacarie is a safe and effective way of treating dental sores that are open and approachable, 

and it can be suggested to patients looking for an option to traditional medical care. 

These findings, however, require confirmation in additional prospective investigations 

involving a bigger patient population. 

 

8. Assessment of the Effectiveness of Caries Elimination Using Polymer Bur, Stainless Steel 

Bur, Carisolv, and Papacarie - An In vitro Comparison Research was carried out by Gaddam 

Divya, Madhu Ghanashyam Prasad, ARON ARUN KUMAR VASA, Done Vasanthi, 

Boyapati Ramanarayana, and Praffulla Mynampati (2015)16. From 60 removed molars, 120 

sectioned specimens were recovered.To compare two halves (buccal and lingual or palatal) 

with equal-sized carious lesions, each toothwas sectioned mesiodistally in the middle of the 

carious lesion. The sectioned specimens were split into four groups for caries excavation: 

Polymer Bur, Stainless Steel Bur, Carisolv, and Papacarie. Each group received 30 

specimens. Stainless Steel Bur excavation took less time on average than other agents, and 

Polymer Bur showed more bacterial remnants after excavation, whereas Carisolv and 

Papacarie were effective with less dentinal tubule destruction and bacterial remnants after 

excavation. One-way ANOVA and Chi-square test analysis were used to compare the groups, 

and the results were significant. Using Paired t-test and Fischer&#39;s Exact-test to further 
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evaluate the groups, it was discovered that the mean time for Stainless Steel Bur extraction 

was shorter and resulted in more dentinal tubule damage than Polymer Bur, Carisolv, and 

Papacarie. When compared to traditional ways, chemo-mechanical techniques were found to 

be more effective with less dentinal tube damage and bacterium remains. 

 

9. A research entitled Current vs Traditional Techniques of Caries Removal: A Comparison 

in vivo Investigation in Pediatric Patients was carried out by Swati Chowdhary, Sonali Saha, 

Firoza Samadi, JN Jaiswal, Aarti Garg, and Preet Chowdhary (2015)17. Cavities were 

examined for caries elimination or clinical efficacy following caries extraction using touch 

and ocular parameters, microbial effectiveness, and process time. Using a visual analogue 

measure, patient acceptance of the therapy was also evaluated (VAS). The results of the 

statistical analysis of the observations thus obtained using analysis of variance (ANOVA), 

Mann-Whitney U-test, and Kruskal-Wallis test showed that Airotor had the highest clinical 

efficacy of caries removal while Papacarie, Carisolv, and Airotor had nearly comparable 

microbiological efficacy. While the Papacarie method was found to have the greatest patient 

approval, the Airotor method was noted to require the least amount of time to eliminate 

cavities. Consequently, they can be thought of as feasible options to unpleasant caries 

removal techniques like Airotor in the treatment of oral caries, particularly in paediatric 

patients. 

They were found to be time-consuming methods that eliminated cavities successfully and 

with high patient approval. 

 

10. A research on the effectiveness of chemomechanical caries elimination was performed by 

Sham S. Bhat, Shaniya Sain, Sundeep K. Hegde, and Vidya Bhat.S. in 201518. For this 
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research, 30 kids&#30 main teeth with cavities were selected. Molars from various quadrants 

with dark and weakened dentine and flaws of roughly similar levels were selected for the 

research. With a blade, conventional cavities were removed. The elimination of 

chemomechanical cavities was carried out and contrasted with the control. Prior to and 

following the treatments, DIAGNOdent readings were noted. The paired T test was used to 

evaluate the data. Results: Chemo-mechanical methods are just as successful as traditional 

burs at removing cavities, and researchers believe that because they require the least amount 

of patient cooperation, they could eventually replace them. It will help the kid become less 

afraid of the tooth tool and more compliant during dental therapy. 

 

11. A research on the impact of Carisolv and Papacarie on dentin mineral density and the 

quantity of excised tissue using X-ray microtomography was performed by Jehan AlHumaid, 

Fahad Al-Harbi, Maha El Tantawi, and Abeer Elembab (2017)19. Twenty permanent teeth 

were randomly divided into two groups, and caries was removed using Papacarie or Carisolv 

before rough tool excision of the weakened tissue. Before and after excavation, teeth were 

scanned using X-ray microtomography to produce two- and three-dimensional images. These 

images were then used to calculate the percentage of RT compared to baseline tooth tissue 

volume and DMD, which was divided into sound dentin (&gt;1.11 g/cm3) and residual caries 

(1.11 g/cm3). The t-test Fisher exact test was used to analyse the two groups. With a greater 

proportion of patients having good dentin (70 and 60%, p1.00), DMD was higher after 

Papacarie than Carisolv (mean 14 1.70 and 1.14, p 14.14). In instances where extraction 

resulted in solid dentin, there was 22.95% less RT after Papacarie than after Carisolv (7.40 

and 8.95%, p.1.41). and found that when Papacarie was used instead of Carisolv, there was 

increased DMD, more solid dentin, and less RT. (Gold standard) adheres to the fundamentals 

of cavity preparation and the modern preventive dental ethos.  
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12. Impact of Papacarie and Substitute Healing Therapy on Pain Response During Caries 

Removal Among Children: A Randomized Controlled Clinical Experiment was studied by 

Abdul Khalek, AMG ElkatebMA, Abdel Aziz WE, and El Tantawi M (2017)20. To eliminate 

caries from damaged primary teeth, 50 healthy 4 to 8-year-old children were evenly and 

arbitrarily assigned to Papacarie and ART. Papacarie and ART took 5.8 and 4.8 minutes, 

respectively, on average, to eliminate cavities (P=0.005). The S, E, and M components&#39; 

median Papacarie and ART ratings were 1, 1, 1 and 3, 2, 3, respectively. Papacarie is linked 

with less discomfort during caries removal from primary teeth compared to ART, despite 

having a prolonged working period (adjusted mean SEM score= 3.6 and7.8, P). 

13.Deng Y, Feng G, Hu B, Kuang Y, and Song J. (2018)21 carried out a research on 

Papacarie use in the elimination of caries in primary molars. From 2009 to 2016, six RCTs 

and four CCTs were included. Compared to traditional therapy, fewer germs were left behind 

after Papacarie-based elimination (MD 0.57 log10 CFU, 95% CI 0.04 to 1.09, based on two 

investigations). Significantly less pain was also experienced by the Papacarie group (-1.01, -

1.72 to -0.30, based on three studies). According to seven studies, papacarie-based removal 

causes significantly less discomfort than conventional removal and takes significantly longer 

(200.8 seconds, 152.5 to 249.1, on average) than conventional removal.  

14.Treatment sessions last longer, though Benefits of Papacarie on children with oral cavities 

in primary teeth: a comprehensive review and meta-analysis was the focus of a research 

performed by YUEJIA DENG, GE FENG, BO HUYUNCHUN KUANG &amp; JINLIN 

SONG (2018)22. Referring to the PRISMA statement & reporting standards, this 

comprehensive analysis was carried out. Four prospective controlled clinical studies (CCTs) 

and six randomised controlled trials (RCTs) were included. The Papacarie therapy 

significantly decreased the microbiome in caries dentine (MD = 0.57, 95% CI 0.04 to 1.09, P 

= 0.03); additionally, the worry level decreased more in the Papacarie group (MD = 1.01, 
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95% CI 1.72 to 0.30, P 0.005). The Papacarie therapy took longer than the standard technique 

by 200.79 minutes (MD = 200.79, 95%CI 152.50 to 249.09, P 0.00001). and found that, 

despite taking longer to complete the therapy than the usual technique, Papacarie has a 

beneficial impact on lowering germs and decreasing discomfort during the elimination of 

caries in primary teeth. 

15. Sandra KalilBussadori, Iara, and Fernando Bottega Tiago Szambelan Pompeo, Eusélia 

Paveglio Vieira, Denise Endruweit Battisti, and Eliane Roseli Winkelmann Expenses and 

advantages of papacarie in paediatric dentistry: a randomised clinical experiment was studied 

by (2018)23. A randomised clinical study was conducted with 24 kids, whose ages ranged 

from 5.9 to 6. These infants included 12 males and 12 girls, leading to a total of 46 repairs. 

Participants were divided into two groups: Drill group and Papacarie group (for the chemical-

mechanical elimination of cavities using Papacarie gel) (caries removal with the traditional 

method - drilling). A threshold of importance of 5% was chosen for the values of the 

materials used in the processes, pulse rate (before, 5 minutes into, and after dental treatment), 

and the overall session time. Papacarie was less expensive ($0.91) per operation than the 

conventional approach ($1.58). Comparing Papacarie to the conventional approach resulted 

in a 42% expense decrease. When local anaesthesia was used ($2.17), the expense savings 

rose to 58%. The process using drill+Papacarie ($1.37) resulted in a 33% expense decrease. 

Cardiac rate, and found that Papacarie gel exhibits great cost-benefit for removing carious 

tissue in infants with minimum invasiveness. This approach might be suggested for use in 

public health care. because it significantly lowers the expense of dental repair treatments 

while maintaining the same level of efficacy as the conventional technique of cavities 

elimination. 

The use of non-traumatic fillings with Papacarie gel enables juvenile dental care and 

develops into a feasible option to cut expenses at public health centres given that a sizeable 
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percentage of the population has restricted access to dental services and a high incidence of 

tooth loss. 

 

16. Aseel Haidar and Mafaz Mahdi Muhsin Ismail A study by M.J. Al Haidar (2019)24 on 

the effectiveness of caries removal using papain gel (Brix 3000) and smart preparation by in-

vivo comparative study found that papain gel is an excellent alternative treatment for caries 

removal with the same effectiveness as the traditional method, even though it takes more 

time. 

 

17. Felipe de Souza Matos, Eduardo Bresciani, Tito Marcel Lima Santos, and Samira 

EstevesEvaluation between traditional and chemomechanical methods for the elimination of 

carious dentin: an in vitro research was carried out by Afonso Camargo, Ana Paula Turrioni 

Hidalgo, Luciana Monti Lima Rivera, Talo de Macedo Bernardino, and Luiz Renato 

Paranhos (2020)25. MTT reagent was added to human pulp fibroblasts (FP6) to assess 

cytotoxicity, and the micronuclei assay was used to assess genotoxicity. CBG eliminated the 

carious tissue faster than chemomechanical agents(median=54.0s; p=0.0001) by removing it 

in a reduced amount of time. However, Brix 3000 (BG) took less time than Papacarie Duo 

(PG), with mean times of 85.0 and 110.5 seconds, respectively. Interms of microhardness 

testing, all methods that were tried out were successful (Pand came to theonclusion that Brix 

3000 (BG) supports the idea of an effective, efficient, and noncytotoxic orgenotoxic 

chemomechanical therapy because of the shorter removal time and lower cytotoxicitywhen 

compared to Papacarie Duo (PG) and conventional bur treatment (CBG) outcomes. For less 

intrusive remedial procedures, it might be used. 

 



 REVIEW OF LITERATURE 
  

 

15 
  

18. Avik Narayan Chatterjee, Lopamoodra Das, Khushboo, Raju Biswas, Subrata Saha, and 

Subir Sarkar (2020)26 conducted a study on chemomechanical caries removal with respect to 

COVID-19 in dentistry and came to the conclusion that it might be a slower process than the 

conventional rotary methods that are currently available. However, since it is a non-aerosol 

producing process, it is unquestionably a better choice to move forward in the present 

situation. 

 

19. Examining the effectiveness of two chemo-mechanical caries removal agents (2.25% 

sodium hypochlorite gel and brix 3000) in caries removal and patient collaboration was the 

focus of a research by Muaaz M. Alkhoulia, Salma F. Al Nessera, Nada G. Bsharaa, Awab N. 

AlMidania, and John C. Comisib (2020)27. 32 children, aged between 6 and 9 years old, who 

had proximal cavities of their primary maxillary teeth participated in a randomised controlled 

clinical study. With 10, 12, and 10 molars in each group, the subjects were divided into three 

groups: Brix 3000, NaOCl gel, and normal. Both CMCR agents were used for two minutes 

after isolating the chosen molars. Once a surface was clear of cavities, the treatment was 

applied again as necessary. The traditional group excavated all carious tumours using low-

speed bursts. For each diagnostic technique, the amount of time needed to get a report clear 

of cavities was noted. Wongaker FACES pain assessment measure was employed to gauge 

the child&#39;s approval of the procedure. Brix 3000 and NaOCl gel took considerably 

longer to remove cavities than conventional therapy did (P =.002) and (P =.000). There was 

no discernible change between Brix 3000 and NaOCl gel (P =.679). In comparison to Brix 

3000 and NaOCl gel, traditional therapy resulted in statistically increased pain ratings (P 

=.000 and P =.005,respectively). It was determined that Brix 3000 and 2.25% sodium 

hypochlorite gel are CMCR agents that are successful in eliminating carious dentine of 

primary teeth without impairing children &compliance because pain ratings were reduced 
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with these two CMCR agents (p =.690). However, the removal of cavities is completed much 

more quickly using standard piercing techniques. 

Assessment of Caries Excavation Effectiveness with Porcelain Bur and Manual Excavation in 

Primary Teeth: An Practical Research was carried out by Akash Ardeshana, Seema Bargale, 

Anuradha Karri, Nikhil G Patel, Brijesh Tailor, and Shraddha Sura(2020)28. 26 participants 

in this research had symmetrical oral carious tumours on their primary teeth. Caries digs were 

carried out using a clay blade and by hand. A timer was used to determine how long it took 

for both methods to remove dental cavities. A vocal pain measure and a visible analogue 

scale were used to assess the patient,  sense of pain during the course of the therapy (VAS). 

The statistical study was performed using the single t-test. It was determined that the 

difference between the mean values of time required to remove cavities by manual extraction 

(6.17 0.99 minutes) and by porcelain bur (4.35 1.32 minutes) was substantial. The vocal pain 

rating and VAS were not significantly different from one another. The ceramic bur had a 

superior caries clearance effectiveness with less time compared to the hand excavation 

technique, with a mean value of the caries excavation score for the hand being 2.00 1.17 and 

for the ceramic bur being 0.69 0.93. Consider using a porcelain blade as an alternative 

treatment method for toddlers with cavities. 

21. Miguel Cardoso, Ana Coelho, Rui Lima, Ines Amaro, Anabela Paula, Carlos Miguel 

Marto, Jose Sousa, Gianrico Spagnuolo Manuel Marques Ferreira, and Eunice 

Carrilho(2020)29 conducted a study on the effectiveness and patient&#39;s acceptance of 

alternative methods for tooth decay removal—a systematic review and came to the 

conclusion that alternative methods for tooth decay removal tend to extend treatment time 

and cause halt Practice. 
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22.  An In Vivo Research was performed by Mehak Dogra, Monika P Gupta, Tasneem 

Sheikh, Huidrom Nirmala, Ashanka Bhardwaj, and Apa Juntavee in the year 2021. 

Theresearch included 20 children (6–12 years old) with symmetrical dental cavities, yielding 

a sample size of 40. Caries were removed using rotating tools in Group I and A papacarie gel 

in Group II (n = 20 each). Using a timer and the Wong-Baker Pain Rating, caries clearance 

time and pain assessment were assessed. Both groups&#39; dentin had samples collected for 

microbial research both before and after the eradication of cavities. And came to the 

following conclusion: Chemomechanical caries removal (A papacarie gel) can be a 

successful therapeutic substitute therapy for caries removal in kids. 

 

23. A research on the examination of caries-affected dentin and the composite-resin 

contactfollowing various caries clearance techniques was performed by Nazmiye Donmez, 

Magrur Kazak, Zeynep Buket Kaynar, and Yesim Sesen Uslu in 2021. A investigation using 

a scanning electron microscopy Five caries-free teeth (control group [CG]) and twelve with 

widespread approximal caries lesions that did not penetrate the pulp were used. Carious 

molars were split into four groups for the experiments: Rotating Instrument (RI), Photo-

Ablation, Atraumatic Restorative Therapy (ART), and Papain-Based Comparing CG to the 

other groups, enzymatic terms of interior gap development, CG demonstrated statistically 

significant variations (p .05). The RI Group had the largest internal difference, whereas CG 

had the lowest gap. A consistent HL and epoxy marks were visible in the CG, per SEM. In 

the ART Group, smear layer, uneven HL, and gap development were seen. Non-uniform 

HLformation and epoxy marks were seen in the RI Group. All caries removal techniques, 

with the exception of rotational tools, were cautious techniques that conserved more healthy 

tissues, according to the Photo-Ablation Group& uniform HL without film layer and internal 

gap. 
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24. In a study titled &quot;Minimally invasive treatment of dental caries, an update&quot;32, 

Diego Tapia Ornelas, Jorge Arturo Gutierrez Longoria, Jorge Yitzhak Garza Silva, Rosa Isela 

Sanchez Najera, Mercedes Soledad Briceo Ancona, Magda Estela Machin Borges, Sergio 

Alexander Gomez Mejia, and Juan Manuel Solis Soto came to the conclusion that removing 

dental car The bur&#39;s drawbacks led to the development of substitutes like chemo-

mechanical caries removal with pointed tools (ART), laser, and rough air, which disintegrate 

the caries tissue while essentially preserving healthy dentin. 

 

25. A research was performed on the assessment of pain reaction during caries removal using 

a traditional tugsten carbide blade and a chemically mechanical caries removal agent by 

Oommen, Swetha Riya, George, Liza, Mathew, Josey, R.V., Vineert Paul, and Sinju 

(2021)33. (Brix Gel) An in vivo research found that Brix3000 gel can be used to remove 

carious tissue instead of traditional drilling because it applies less pressure and only removes 

the carious dentine. 

 

26.T.F.Souza, M.LMartins, M.B.Magno, Vicente Gomila, J.M. Fonseca Gonçalves, A. Maia, 

L. C. (2022) An analysis of 34 completed research studies on global patterns in the use of 

chemical-mechanical cavities elimination devices over time Up until November 2020, 

electronic searches were conducted on Medline/PubMed, Scopus, Web of Science, Cochrane 

Library, Lilacs, and Embase. The information that was taken from the recovered studies 

included the year, publication, nation of writers, and category of research. Extra information 

from the comprehensive evaluations and clinical trials was looked into. 397 entries out of 

2221 total records were chosen. The time between 2011 and 2020 sees a greater 

concentration of articles (n=169), created in Brazil (n=45) and India (n=44), in the Journal of 
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Dental Research (n=51). 101 clinical experiments and 211 in vitro studies made up the 

majority of research. The most frequently used items were CarisolvTM (n=48) and Papacarie 

Duo GelTM (n=33), followed by exercises (n=77) and prescription in solitary uses (n=101). 

Primary molars (n=78) were the focus of more research on CMCR, and glass ionomer cement 

(n=51) was used as the repair substance. Time invested (n=48) and discomfort (n=41) were 

the results that were assessed the most. The clinical use of CMCR requires more time than 

other methods, but it also has the potential to lessen patient discomfort, worry, and the 

requirement for anaesthetic. and came to the conclusion that the use of CMCR products has 

been growing, primarily in emerging nations, after assessing CarisolvTM and Papacarie Duo 

GelTM Clinical studies typically compare the discomfort and time required to remove 

cavities from main teeth posteriorly repaired with GIC to drills. The practical use of CMCR 

decreases fear, discomfort, and the need for anaesthetic despite longer therapy times. 

 

27. Paula Zambrano-Achig, Andrés Viteri-Garca, and Francisca Verdugo-Paiva (2022)35 

carried out research on the effectiveness of chemo-mechanical removal versus conventional 

removal for deep caries lesions. They searched Epistemonikos, the largest database of 

systematic reviews in health, which is maintained by screening numerous information 

sources, including MEDLINE, EMBASE, and Cochrane, among others. The GRADE method 

was used to take data from the systematic reviews, reanalyse main study data, perform a 

meta-analysis, and create an overview of results chart. Seven comprehensive evaluations with 

a total of 34 studies—30 of which are controlled trials—included, concluded that the need for 

anaesthetic is likely reduced by the use of chemo-mechanical cavities clearance. 

Additionally, chemo-mechanical caries removal may lengthen the process for removing deep 

cavities, reduce the chance of repair failure, and reduce patient discomfort, but the confidence 

of the evidence is low. As the confidence of the evidence has been rated as being very low, 
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we are unsure if chemo-mechanical caries removal lowers the chance of pulp infection. and 

came to the conclusion that the chance of discomfort during the caries removal process may 

be lower with chemo-mechanical caries removal than with complete removal. 

 

28. A clinical comparison research was performed by Nisha Gupta, Nagalakshmi Chowdhary, 

Vundela R Reddy, Kiran NK Ravigna Peddi, and Mahesh Kumar in 202236 on the 

effectiveness of caries removal using BRIX 3000 and atraumatic restorative treatment in 

primary molars. Using practical selection, 80 primary teeth with class I occlusal caries 

affecting dentin were chosen and divided into the two groups. Atraumatic restorative therapy 

(ART) caries were dug in Group B (n = 40) using only manual tools, while group A&#39;s 

caries (n = 40) were dredged using the BRIX 3000. Using caries detection dye (Sable and 

Sleek) and the Wong-Baker facial pain assessment scale, the clinical effectiveness of caries 

removal was assessed in both groups (WBFPS) The outcomes showed that BRIX 3000 was 

significantly more successful than other treatments at removing cavities from primary teeth. 

Although neither technique significantly altered participants&#39; perceptions of discomfort 

during caries extraction. Despite some minor pain in Group B, it was determined that the 

novel chemomechanical solution (BRIX 3000) was an efficient way to remove cavities from 

primary teeth when compared to the two minimally intrusive methods. In managing 

paediatric dentistry patients, it can therefore be viewed as an option to the traditional cavities 

eradication technique. 

29. Study on the Clinical Assessment of Caries Elimination Effectiveness of Polymer Burs 

was performed by Shrimahalakshmi, Nagalakshmi Chowdhary, Kiran N. K., and Ravigna 

Peddi in 2022. Forty kids with exposed carious tumours between the ages of 4 and 9 were 

chosen for the research. They were divided into two groups at random: Group 1 (n=40 
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polymer burs) and Group 2 (ART) (n-40). Utilizing caries detection dye, the effectiveness of 

caries clearance was evaluated (Sable and Seek). The Wong-Baker facial pain assessment 

scale was used to measure the sense of pain. and there was no statistically significant 

variation between the two groups&#39; caries eradication effectiveness. In comparison to the 

polymer stab group, the ART group experienced less pain. Conclusion: Polymer burs did not 

increase caries clearance effectiveness, and pain assessment was greater than with ART. 

 

30. Micro leaking Assessment of Glass Hybrid Repair Following Utilization of Papain-Based 

Emulsion and Ceramic Bur for Caries Removal: An in Vitro Research was studied by 

Alkhawaja HA A and Al Haidar AH MJ in 2022. In the CeraBur and Brix3000 groups, 30 

adult primary molar teeth with visible occluso-gingival carious cavitation were arbitrarily 

assigned. Samples were cleaned, thermocycled, immersed in thiazine dye, rinsed, and 

sectioned through the repair centre after selective cavities extraction. Then, at the periodontal 

and occlusal borders, microleakage was assessed using a stereomicroscope (30 

magnification). Between the two caries elimination techniques (CeraBur and Brix3000), there 

was no statistically significant difference at either the gingival edges (P = 0.612) or the 

occlusal margins (P = 1.000). and came to the conclusion that Brix3000 cavities eliminating 

gel had no detrimental effects on Equia Forte HT has less microleakage than CeraBur, 

making it an option to traditional piercing techniques. 

 

31. Preeti, J. (2022)39 performed research on the effectiveness of primary molar caries 

eradication using two widely available chemomechanical agents. An in vitro research found 

that Brix-3000 can be used as a substitute technique in juvenile dentistry for the caries 

eradication of children who are resistant, nervous, or physically impaired.    
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This research study was undertaken in the Department of Paediatric and Preventive Dentistry, 

SDM College of Dental Science and Hospital, a Constituent Unit of Shri Dharmasthala 

Manjunatheshwara University, Dharwad, Karnataka, in collaboration with Department of 

Physics Central Research Laboratory, Shivaji University, Kolhapur for SEM evaluation. 

The study was approved by the Institutional Ethical Committee of SDM 

College of Dental Sciences and Hospital, Karnataka, India. (IEC no. 

2021/P/PEDO/38). 

 

  MATERIALS 

1. For study sample preparation: 

Materials used: 

 a)  2.5 % glutaraldehyde 

 c)  Saline 

 d)  0.1 M Phosphate Buffer  

 e)  Brix-3000 caries removal gel (brix Argentina) 

 f)  Carie fix caries removal gel  (Dengen Dental Jalandhar. India) 

 h)  Cotton 

Instruments used: 

a) Spoon excavator (Osung, USA) 

b) Tweezer (GDC) 



 MATERIALS AND METHODS 
  

 

23 
  

For SEM Analysis 

      Materials used: 

 a) Paper Glass 

 b) Ethyl Alcohol solution 

 c) Carbon tape 

 

Equipment used: 

 a) Vacuum chamber 

 b) Aluminium Stubs  

 c) Joel S6360 scanning electron microscope                                                                               

 Materials and Methodology 

Study sample size: 40 deep carious primary molars over retained teeth without involving pulp 

which were extracted have been selected for the study.  

Study Type/Design:  An invitro experimental study. 
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Patients visiting OPD of Department of Pediatric and Preventive dentistry, SDM College of 

Dental Sciences and Hospital, Dharwad, with deep carious primary molar over retained teeth 

without involving pulp was used for the study. 

Twenty freshly extracted, human primary molars with deep carious lesion were confirmed  

for study through intraoral periapical radiograph. 

 

The teeth selected were maintained in a refrigerator (8–10 °C) in saline solution, which was 

replaced every week, and the teeth were used within 6 months. 

 

Inclusion Criteria 

• Over retained extracted primary molar teeth having Site 2 and Size 2(carious lesions 

involving proximal surfaces and moderate dentinal lesions). 

• Over retained extracted primary molar teeth having Site 2 and Size 3 (carious lesions 

involving proximal surfaces and large dentinal lesions with remaining weakened tooth 

structure). 
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 Exclusion Criteria 

  

1. Deep caries involving the pulp. 

2. Pain during the excavation procedure. 

3. Peri radicular Pathology 

4. Patients with underlying systemic diseases. 

5. Lack of compliance. 

 

                                                               Procedure  

Test samples selected were child patient with over retained extracted primary molar 

teeth having Site 2 and Size 2(carious lesions involving proximal surfaces and 

moderate dentinal lesions) and over retained extracted primary molar teeth having 

Site 2 and Size 3 (carious lesions involving proximal surfaces and large dentinal 

lesions with remaining weakened tooth structure) were extracted in Pediatric 

Department of SDM Dental College and Hospital, Dharwad.  

Extracted teeth selected were stored in a refrigerator (8–10 °C) in saline solution, 

which was replaced every week, 

 

Sectioning of tooth included for study was done in the Ceramics lab of SDM Dental 

College and Hospital, Dharwad. (Figure 1) 

 

Each tooth was sectioned through the centre of the lesion into two halves 

mesiodistally using a diamond circular disc bur on a slow-speed handpiece with water 

spray. (Figure2) 
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The cut surface of both pieces of each tooth was visually examined to see the extent 

of the carious lesion. Only teeth in which the carious lesion extends up to the dentin, 

was included in the study. Deep caries involving the pulp was excluded from the 

study.  

 

The two halves of each tooth are randomly divided for testing with CARIE FIX and BRIX-

3000 into 20 samples each with  

GROUP 1 for CARIE FIX (Figure 3) 

and  

GROUP 2 for BRIX-3000 (Figure 4) 

Samples were again stored in saline solution. The samples were blot dried with cotton prior to 

gel application. 

Removal of carious dentine was continued until the gel was no longer observed cloudy. After 

we see the cloudy appearance on tooth surface, the gel was then removed and the cavity was 

wiped with a moistened cotton pellet and rinsed.  

The cavities prepared with each caries removal method were checked as being caries-free 

with conventional visual and tactile criteria. 

BRIX 3000 and CARIE FIX was applied with a blunt spoon excavator and allowed the gel to 

turn turbid. The time was noted with the help of stopwatch. (Figure5) 

Once the applied gel turned turbid, it was removed by using spoon excavator. (Figure6) 

This procedure was repeated till the sound dentin was obtained. With the second application 

of gel, no color change in the gel was observed, which indicated that there is no presence of 
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any carious infected tissue. Time was calculated from the start of gel application until it was 

no longer cloudy. Caries was removed with the help of blunt spoon excavator. 

 

Each sample was then washed with distilled water and placed in 2.5% glutaraldehyde in 0.1 

M phosphate buffer (pH 7.4) for 24 hours. Phosphate buffer was prepared by mixing sodium 

dihydrogen orthophosphate, di sodium hydrogen orthophosphate in the Biochemistry 

Department of SDM College of Medical Sciences, Hospital. 

The samples were then be washed and dehydrated in a 70% ethyl alcohol (for 10 mins each). 

After washing all the samples, each sample was dried for 15 minutes each. 

 

For SEM Study 

The Scanning electron microscopic study was done in Shivaji University, Kolhapur. 

20 carbon tape was collected for mounting the specimens on aluminum stubs. The specimens 

were mounted on aluminium stubs with the help of carbon tape for gold sputter coating. It 

took 10-15 mins for entire vacuum to be created in the vessel. (Figure7, Figure 7.1) 

After the vacuum was created in the vessel, surfaces of the remaining dentin were examined 

with focussed under Scanning electron microscope under the magnification of X9000 (Joel 

S6360, TOKYO, JAPAN at 18 KV, and images was taken to analyze the presence or absence 

of bacterial deposits or smear layer in primary dentin after caries excavation in both groups. 

(Figure8). 

The presence of smear layer was graded based on the scanning electron microscopic 

observations. This grading was done based on the grading system introduced by Rome et al., 
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 Grade 0 was absence of smear layer 

 Grade 1 was moderate smear layer 

 Grade 2 was dense smear layer with visible dentinal tubules 

 Grade 3 was dense smear layer with no visible dentinal tubules.42 

When the bacterial deposits were seen in four or more than four fields in each specimen, it 

was marked as bacteria present and absent when seen in less than four fields. 
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                         FIGURE 1 SECTIONED PRIMARY MOLARS                   

 

                                       

                          FIGURE 2 SECTIONING OF THE TOOTH 
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                             FIGURE 3 CARIE FIX REMOVING GEL 

 

                                 

                                         FIGURE 4 BRIX 3000 CARIES REMOVING GEL 
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Figure 5   BRIX GEL APPLICATION ON PRIMARY TOOTH 

 

 

FIGURE 5.1 TURBIDITY OF THE GEL WAS NOTED 
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  FIGURE 6 CARIES ARE EXCAVATED WITH SPOON EXCAVATOR 

 

 

   FIGURE 7 TOOTH ARE MOUNTED WITH CARBON TAPE FOR ALUMINIUM 

STUBS 
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FIGURE 8 PRESENCE OR ABSENCE OF BACTERIAL DEPOSITS AND SMEAR 

LAYER WERE SEEN IN JOEL SCANNING ELECTRON MICROSCOPE 
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                                                                                   Statistical analysis  

 

 

• Data was entered in excel spread sheet and SPSS (Statistical Package for Social 

Sciences) version 20 [IBM SPASS statistics (IBM corp. Armonk, NY, USA released 

2011)] was used to perform the statistical analysis. 

• Descriptive statistics: Mean, standard deviation, median and interquartile range of 

time of excavation was done for the two groups. Percentage of presence or absence of 

bacterial deposits was also calculated.  

• Inferential statistics: Comparison of time of excavation values between the two 

groups was done by Paired t –test (Wilcoxon test was used if data is not following 

normal distribution). Percentage of presence or absence of bacterial deposits was 

compared by Chi-square test. Probability value of less than 0.05 was considered to be 

statistically significant. 

• The level of significance was set at 5%. 
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 Table 1-Comparison of BRIX 3000 AND CARIE FIX in relation to time taken for caries 

removal. 

Group 

(Time taken) 

 

N Mean St. Deviation St. Error mean 

GROUP1 

BRIX 3000 

 

20 2.7040 .37611 .8410 

 

GROUP2 

CARIE FIX 

20 3.4685 .43765 .09786 

T-test was used for the comparison of time efficiency in both the groups. 

P value > 0.05 

 

Table 1 shows, there was statistically significant (p value>0.5) association between Group 1 

and Group 2 as mean value for time taken for group 1 was 2.7 and mean value for group 2 

was 3.4. There was statistical difference seen between the groups for time taken in caries 

removal. Therefore, time taken in caries removal was lesser with Brix 3000 compared to 

CARIE FIX. 

 

Table 2- Comparison of Brix 3000 and CARIE FIX in relation to presence of smear layer and 

bacterial deposits. 
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 Groups N MEAN 

RANK 

SUM OF 

RANKS 

 Group 1 

BRIX 

3000 

20 19.90 398.00 

For 

Smear 

layer 

 

Group 2 

CARIE 

FIX 

20 21.10 422.00 

  

 

Total 

40   

 

For 

Bacterial 

Deposits 

 

 

 

Group 1 

BRIX 

3000 

20 18.68 373.50 

  

Group 2 

CARIE 

FIX 

20 22.33 446.50 

  

Total 

40   
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Mann-whitney test was used for comparison of smear layer in both the groups. 

p value - ≤ 0.05 

Table 2 shows, there was no statistically significant (p value- 0.3) association between Group 

1 (Brix 3000) and Group 2 (CARIE FIX) as mean rank value for smear layer for group 1 was 

19.9 and group 2 was 21.1. 

Mean rank value for bacterial deposits for group 1 was 18.6 and for group 2 was 22.33.  

 

 Both the groups were effective in removing the smear layer and bacterial deposits. As mean 

rank value of Brix 3000 was less as compared to CARIE FIX, so Brix 3000 was better in 

removing smear layer and bacterial deposit from the infected dentin in primary molar. 

 

Table 3- Mean and standard deviation of both the groups in relation to smear layer removal 

and bacterial deposit. 

GROUPS  N MEAN SD 

 

Group1 

BRIX 3000 

SMEAR 

LAYER 

20 .3000 .80131 

 BACTERIAL 

DEPOSIT 

20 .2500 .55012 

 

Group 2 

CARIE FIX 

SMEAR 

LAYER 

20 .5000 1.0513 
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 BACTERIAL 

DEPOSIT 

20 .6000 .8258 

 

Table 3 shows the Descriptive statistics, the standard deviation for smear layer of Group 1 

was .80 and for group 2 was 1.05 and standard deviation of bacterial deposits for group 1 was 

.55 and for group 2 was .82. 

There was no statistical difference seen between the groups in removal of smear layer and 

bacterial deposits. 

 

 

 

 

 

 

 

 

 

Graph 1: Comparison of both the groups in relation to time taken in 

caries removal. 
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Graph 2: Comparison of both groups is relation to presence of smear 

layer and bacterial deposits in both the groups. 
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RESULTS FOR Scanning Electron Microscopic (SEM) IMAGES    

( For Group 1 BRIX 3000) 

 

    FIG 9 Absence of smear layer is seen  

 

  

FIG 10 Opening of Dentinal tubules with absence of bacterial deposits 
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   FOR GROUP 2 (CARIEFIX) 

 

 

FIG 11   PRESENCE OF SMEAR LAYER IS SEEN DURING SEM  
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FIG 12 OPENING OF DENTINAL TUBULES WERE SEEN WITH ABSENCE OF 

SMEAR LAYER AND BACTERIAL DEPOSITS  
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Hand drills were used in the past to remove cavities, but James Morrison's device—which he 

created using an Isaac Singer sewing machine—surpassed them in 1871. As a result, rotating 

devices developed from low speed to ultrahigh speed. However, the use of rotating tools to 

remove tooth cavities is frequently accompanied by heat and pressure impacts on the pulp 

that cause discomfort. Furthermore, drilling might also require the elimination of healthy 

dental tissue close to the region where cavities is present. Alternative methods for removing 

cavities were created as a result of the drill's drawbacks, including air abrasion, sonoabrasion, 

ultrasound equipment, lasers, and chemomechanical methods. Air abrasion, sonoabrasion, 

ultrasound equipment, and laser are expensive and tooth-sensitive techniques, making them 

less popular. 

Caries tissue disintegrates when it is removed using the chemomechanical technique, but 

good dentin is mainly unaffected. Collagen strands that are mostly demineralized and 

partially disturbed, along with other elements of the dentin external organic matrix, make up 

the impacted tissue. 

The treatment of tooth cavities has significantly changed from GV Black's "Extension for 

prevention" to "Building with conservation" as a result of the creation of novel teeth 

reconstructive materials. Early lesion discovery, non-surgical treatments, and a modified 

surgery strategy that involves reduced tooth preparations, sticky dental materials, and 

repairing rather than replacing damaged crowns are all included in this idea. CMCR has a 

great deal of potential for realising this goal [Ganesh and Parikh, 2011].44 
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Some of the justifications for the specialisation of paediatric dentistry include painless 

dentistry, minimum involvement and thereby providing relief, ease, and peace and thereby 

establishing a positive attitude towards dental procedures. It is a well-known truth that the 

conventional method of treating cavities with a "dental blade" is the method used the most 

frequently in dental practises. However, there are a number of drawbacks to this technique, 

including the patients' perception that drilling is unpleasant, the need for local anaesthesia on 

a regular basis, the possibility of damaging thermal or pressure effects on the pulp, and the 

potential for excessive removal of healthy tooth structure. 

The chemomechanical cavities removal substance must be able to further breakdown partly 

damaged collagen by hydrolyzing the cross links and/or cleaving the triple helix polypeptide 

chains. 

 

Chemomechanical caries elimination products (CMCR) like Carisolv, Caridex, Papacarie, 

Carie Care, Brix -3000, and others are widely available. In children aged between 5 and 9 

years, the chemomechanical caries removal technique greatly decreased the need for local 

anaesthetic and the extra use of a tool during caries excavation. Other than the age group, the 

choice of teeth may have had cavities that only reached the enamel, which accounts for the 

absence of need for anaesthetic. Because CARIE FIX's protease activity was restricted to the 

diseased tissue, accidental loss of healthy dentin was prevented. 

In this research, the chemomechanical agents Brix 3000 and CARIE FIX were employed. 

Primary teeth are more amenable to chemomechanical caries clearance than permanent teeth, 

according to in vitro research. Children and adults who come with oral fear are more 

accepting of this method of therapy. 
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Cederburg et al. claim that pigment, chloramines, and endoprotein make up CARIE FIX 

(from papaya extract). CARIE REPAIR exhibits anti-inflammatory properties, has a pleasant 

scent, and softens diseased dentin. A chloramine is a substance with antibacterial and 

antiseptic qualities that is made of chlorine and ammonia. It is frequently used as a radicular 

canal irrigating solution to chemically reduce carious dentin. The chloramine chlorinates the 

deteriorated dentin collagen, which is then simple to extract with a backhoe.9,15 

Brix 3000 is a papain-based polymer that uses buffer emulsion technology to be 

encapsulated. Papain works by rupturing partly deteriorated collagen molecules, causing the 

fibrin layer created by cavities to be eliminated and destroyed. When oxygen is released, 

bubbles form on the top and gel begins to bleed.11 

Flindt et al. claim that because typical tissues do not contain the anti-plasmatic enzyme alpha-

l-antitrypsin, papain can only be used to treat injured tissue.45 

Papain can fragment the partly damaged molecules because diseased cells lack alpha-l-

antitrypsin. According to Dawkins, papain has antibacterial and bacteriostatic characteristics 

that prevent the development of both gram-positive and gram-negative bacteria. 

20 dental samples were split into two groups in our research, Group 1 for BRIX 3000 and 

Group 2 for Carie Fix, based on descriptive and inferential statistics and statistical analysis 

using the formula 2sd2(Za/2 + Zb/2). 

This study's goals include achieving time efficiency, removing film layers, and detecting the 

existence of bacterial plaques in groups 1 (BRIX 3000) and 2 (CARIE FIX). 

Bacteria are the most frequent source of tooth caries, so it's critical to get rid of as many of 

them as you can when removing carious tissue, according to Bussadori et al.8 
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So. During the current research, bacterium sediments' existence and lack were observed. 

The reason scanning electron microscopy was used to examine the smear layer is that the 

acid-resistant crystals in the smear layer, which is formed in cariously-affected dentine, can 

prevent the spread of priming into the healthy underlying dentine. This layer serves as a 

buffer, reducing the porosity of the dentine, and is also thought to prevent close touch 

between the teeth and resin.11 

Based on findings made using scanning electron microscopy, the film layer's existence was 

graded. This assessment was based on the Rome et al. grading scale, where grade 0 denoted 

the absence of a smear layer, grade 1 indicated a moderate amount, grade 2 indicated a dense 

smear layer with visible dentinal tubules, and grade 3 indicated a dense smear layer without 

any discernible dentinal tubules.7 

The elimination of the film layer is caused by the hypochlorite in the Carisolv, as proposed 

by Correa et al. in 2007. Collagen is hydrolyzed and its amino acids degraded by 

hypochlorous acid (HOCl -) and hypochlorite ions (OCl -). 46 As a result, the film coating 

can be readily removed while using the restroom in the hollow. However, CARIE REPAIR 

works through a different process. Whereas papain is the main component, it also contains 

chloramines. Since it is a protease enzyme, it promotes the breakdown of proteins. However, 

it is absent in sodium hypochlorite, so the strong impact of chemomechanical caries 

elimination agents based on sodium hypochlorite is absent. This explains why 

chemomechanical caries removal products based on sodium hypochlorite are more effective 

at removing stain layers.11 
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The Carisolv gel consists of a clear, highly viscous fluid with sodium chloride, water, and 

three distinct amino acids (glutamic acid, leucine, and lysine), as well as a translucent fluid 

with 0.95 of sodium hypochlorite. Amino acids bond chlorine when the polymer and solution 

are combined, forming chloramines at a pH of 11.52.21 

Chlorine's sensitivity is decreased by the creation of chloramines without changing how it 

performs chemically. Degraded collagen that is present in a demineralized area of a caries 

lesion is broken down as a consequence of this process. The porous structure of the 

deteriorated collagen makes it more vulnerable to further degradation by chloramines. 

Demineralized dentin is permeable, allowing Carisolv to penetrate. While the untouched 

collagen is more immune to deterioration, the deteriorated collagen's structural integrity is 

compromised and is readily removed by scraping. 

 

According to Pashley et al., the odontoblast creates the odontoblastic reaction zone by 

precipitating calcium phosphate to form blockages in the dentinal tubules in response to the 

carious process. It has been demonstrated that the progression of caries can be stopped for up 

to 10 years when this impact is coupled with bacterial separation from exterior sources of 

nutrition.29 

 

It was discovered that using CMCR prevented the unpleasant and needless removal of sound 

dentine while specifically removing carious dentine. The least quantity of dental tissue is 

removed while still delivering atraumatic, antibacterial, and bacteriostatic action, and no 

diseased or incurably damaged dentin is left behind.48 
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The sound dentin, where any residual germs can be located, is preserved by the CMCR 

technique. On the other hand, Yazici et al. attributed the presence of bacteria to the 

chemomechanically treated cavities' lack of a smear layer, which allows bacteria to be 

directly pushed into the dentin tubules with hand instruments. They also noted that bacterial 

colonies were more common near the dentinoenamel junction. 

When compared to traditional rotating tools (1 out of 14), Yazici et al. found that microbes 

were present more frequently (9 out of 14 times) after the Carisolv therapy, particularly at the 

dentinoenamel junction.49 

Grover et al. stated that these gels cannot respond chemically to the weakened enamel, so in 

that instance carious lesion will not be sufficiently exposed to the gel. This projected a 

challenge for the better enhanced material. 

According to Hosoya et al investigation 's into the effects of Carisolv therapy on healthy 

human primary and juvenile permanent dentin, primary dentin is more amenable to being rid 

of the film layer by Carisolv than permanent dentin is. 

 

The adherence of contemporary dentistry products can be impacted by the existence of film 

layer. As a result, it needs to be altered or deleted before the repair is applied. The uneven 

dentin surfaces, lack of a thick film layer, and exposed tubules led to the hypothesis that these 

features might enhance adhesion between the repair and tooth. 

However, there were no differences in the microtensile bond strengths of the various dentin 

adhesives between the chemomechanical technique, conventional burs, sonic preparation 

system, and air abrasion, or between the chemomechanically treated dentin and healthy 

dentin, when using the various dentin preparation methods. In addition, after 
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chemomechanical and standard burs therapy, the tensile binding strengths of various glue 

systems remained the same. 

Papacarie is an additional chemomechanical substance that is accessible. Because of the 

careful preparation used in this technique as opposed to the standard piercing with a 330 

carbide bur, Jehanet al observed a marginally greater prevalence of bacterial colonies in the 

smear layer following the elimination of caries with Papacarie.50 

 

The sound dental structure is preserved by the chemomechanical technique, and any residual 

germs are located in the dentinal tubules. These results were in opposition to those of Kotb et 

al., who claimed that the lack of bacteria and open tubules was caused by Papacarie's 

proteolytic action, which increases the chloramines' disruption of the carious dentin's 

deteriorated collagen and facilitates removal. The findings of the Jehan et al. research support 

those of Thakur et al., who discovered that using Papacarie gel produced a minimum film 

layer with open dentinal tubules.51 

In this research, more recent products like Brix-3000 and Carie Care, which is now sold as 

Carie Repair, were used. 

Both Papacarie and CARIE FIX were found to be cautious in the elimination of caries, 

according to a study conducted by Suzan et al. Chloramines are used to chemically weaken 

the carious dentin and are present in papain, papacarie. 

By breaking up hydrogen bonds, chlorination has an impact on collagen's secondary or 

tertiary structure, making it easier to remove cavities. Since papain can only decompose 

deceased cells, it was discovered that papacarie had no power to effect the sound collagen 

strands in the interior normal and impacted dentin. 
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The Dengen Dentistry product CARIE FIX, which contains endoprotein, chloramines, and 

colouring (from papaya extract), demonstrates anti-inflammatory action, has a pleasant scent, 

and softens affected dentin.15 

According to the findings of our research for group 2, CARIE REPAIR took an average of 3 

minutes and 20 seconds, with a mean of 3.4685, P value > 0.05. 

Using the Ericson et al. visual comparison scale, Kochhar et al. assessed the pain level felt by 

kids when using different caries removal techniques, including hand tools, Airotor, Carisolv, 

and Papacarie gel, in 2011. He came to the conclusion that using papacarie and Carisolv 

instead of a traditional drill significantly reduced the pain barrier that children felt, and that 

CARIE REPAIR and Carisolv also protected the south dental structure. 

According to Priyanka et alresearch, .'s CMCR is an effective therapy option to avoid dread 

and anxiety among adolescents aged 12 to 15 years old after contrasting it with the aerotor 

drill technique.52 

According to a study by Pratheek et al., Carisolv and Papacarie are two other chemo-

mechanical compounds that CARIE FIX is more cost-effective than. Atraumatic resin 

restoration, where caries cannot be completely removed by manual instrumentation alone, air 

abrasion, which requires specialised instruments and a power supply, and lasers, which have 

a large unit with a very sensitive delivery system and are not cost-effective for further clinical 

studies with large samples, long-term follow-up, etc 

BRIX 3000 is the newest product on the market. 

A papain-based polymer called Brix 3000 (Brix Med Science, Argentina) uses buffer 

emulsion technology to encapsulate buffers. Papain works by rupturing partly deteriorated 
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collagen molecules, causing the fibrin layer created by cavities to be eliminated and 

destroyed.11 

In comparison to CARIE REPAIR, it was found that BRIX 3000 was more efficient at 

removing cavities faster. As shown in Table 1, BRIX 3000 demonstrated greater time 

effectiveness in the elimination of caries following the administration of the gel, taking an 

average time of 2 minutes 50 seconds with a mean of 2.7040 and CARIE FIX taking an 

average time of 3 minutes 20 seconds with a mean of 3.4685. The high papain content (3,000 

U/mg) and bioencapsulation (EBE) technology, which gives the gel the ideal pH to sequester 

the enzyme at the time it is performing proteolysis in collagen, increase the activity of BRIX 

3000 relative to other CMCR agents. 

BRIX3000, CARIE FIX, and Smart Bur all may have decreased the bacterial population, 

according to the Mahenaz et al. research. She observed that, in terms of working time, 

BRIX3000 is the best option due to its superior cavities elimination effectiveness, followed 

by CARIE FIX and Smart bur.16 

In our research, only 4 out of 20 samples treated with CARIE FIX and 3 out of 20 with BRIX 

3000 had bacterial accumulation. 

As shown in Tables 2 and 3, the mean order value for bacterial accumulation in groups 1 and 

2 was 18.6 and 22.3, respectively, with standard deviations of.55012 and.38258. 

With a p value of -0.05, the Mann-Whitney test was used to compare the stain layer between 

the two groups. 

With CARIE FIX, the film layer was entirely eliminated in 15 out of 20 samples and with 

BRIX 3000, in 17 out of 20 samples. 
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There was no statistically significant (p value - 0.3) correlation between Group 1 (Brix 3000) 

and Group 2 (CARIE FIX), as shown in Table 2. The mean rank value for the smear layer for 

Group 1 was 19.9 with a standard deviation of.80131 and the mean rank value for Group 2 

was 21.1 with a standard deviation of 1.0513, as shown in Table 3. This is consistent with the 

study by Nisha et al., which found that According to the study conducted by Al Haidar et al., 

Brix 3000 proved to be a great option as a minimally invasive method for caries removal 

since it achieved a significant reduction in the overall bacterial count with the same 

effectiveness as that found in the traditional caries removal method while also offering the 

benefit of having less detrimental effects on the sound dentinal tooth structure.19 

 

 

According to Dayanand et al., this gel's greater papain content (30000 IU/mg) and EBE 

technology, which make it more efficient, may be the reason for the greatest decrease in 

bacterium count found with BRIX3000, followed by clever bur and CARIE FIX.27 

 

According to Aswathi et al., Smart bur demonstrated a significantly lower bacterium 

concentration than CARIE FIX. The disparity in results between his study and Dayanand et 

al. is likely caused by a number of factors, including the use of high-speed drills to prepare 

the outline form prior to excavation and the use of caries detector dye to assess how 

thoroughly caries excavation was carried out, which may have reduced the bacterial count.21 

According to research by Mafaz et al., Brix 3000 is an efficient substitute for the 

conventional piercing technique in the elimination of cavities. The findings are encouraging 

because the same number of bacterial plaques were found in both groups.53 
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According to Kleinknecht et al., the use of CMCR agents eliminates the need for intrusive 

dental treatments like "injections and piercing," which are the primary cause of dental fear. 

According to Abdul et al., chemomechanical caries treatment is less painful than ART. This 

might be because the BRIX 3000 crew used rough utensil tools to dig up cavities. 

 

According to Carlos et al., adolescents who underwent chemomechanical cavities removal 

had lower pulses than those who did ART. However, neither method appeared to cause much, 

if any, discomfort.37 

 

Inamdar et al research, .'s which evaluated the effectiveness of two chemomechanical 

techniques, CARIE FIX and BRIX 3000, as well as a novel smart bur, found that BRIX 3000 

is the only technique that consistently reduces the bacterium count. The elevated papain 

content (3000 IU/mg) is to blame for this.38 

 

According to Santosh et al., there is no discernible difference between the Papacarie 

technique and the traditional way for removing caries from exposed carious sores. By 

eliminating the need for anaesthetic and the use of a needle, as well as by reducing patient 

worry and protecting healthy tissue, Sandra et al. and other researchers also discovered that 

papain gel has been proven to be successful in the elimination of cavities.54 
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As the suggested mechanism of this action is that proteolytic action leads to chemical 

exfoliation by papain gel followed by breakdown and removal of fibrin shield produced by 

the carious process, BRIX 3000 proved to be superior in terms of time efficiency and clearing 

of film layer. Collagen fibres break down as a result of later digestion of the deceased cells. 

Later, when the decomposing cells are eaten, collagen molecules are broken down. The 

mixture bubbles and bleaches as a result of chloramines' chlorination of the injured collagen 

while also releasing oxygen. Once the hole appears clean, chemically weakened dentin is dug 

in a swinging motion, breaking up the hydrogen bond and changing the secondary and 

tertiary structure. 

 

The antimicrobial biodegradable polymer BRIX 3000 lessens the need for anaesthetic, only 

eliminates the damaged tissue, and enhances the protection of healthy tissue. 

 

Nisha et al study, .'s When compared to Papacarie and ART, the BRIX 3000 gel shows much 

less proof of the creation of a film layer. 

The gel's atraumatic therapy and antibacterial properties prevent damage to good tissue and 

discomfort. 

 

The Study's Purpose 

1. In future research, bigger group sizes may be considered. 

2. To generalise and reinforce the findings of the current research, an in vivo analysis can be 

conducted.
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Dental tissues should be conserved whenever feasible, minimally intrusive surgery 

procedures should be used, and only when absolutely necessary should native tooth tissues be 

removed and substituted with fake ones. The best method to ensure that natural teeth last as 

long as possible is to honour healthy oral cells and shield them from harm by using minimally 

invasive corrective dentistry procedures. 

The various CMCR methods are regarded as an efficient way to remove cavities in light of 

the data. Even though it takes longer to remove cavities, it is extremely helpful for patients 

who are extremely afraid and nervous, and it can therefore show hopeful outcomes in 

paediatric patients as well as patients with special healthcare needs. 

 

Chemomechanical caries removal may not be able to completely replace the use of rotary 

instruments (drills) for caries removal, but it can be used as a substitute in many situations, 

particularly with children (who needed multiple restorations, infants, and children with 

challenging behaviour). This is especially true given that it is easy to use and does not require 

any training or effort. 

 

 

The findings of the current research led to the following conclusions: 1. Brix 3000, a novel 

chemomechanical gel, is a potential replacement for the conventional piercing technique in 

the elimination of cavities. 
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2. Brix 3000, Carie Fix, which can significantly reduce total bacterial accumulation and 

remove the film layer, is a possible choice for the minimally intrusive excision of oral carious 

tissue. 

3. Brix 3000,Carie Fix appears to be more comfortable than conventional drilling because it 

only removes the carious dentine, avoiding the painful removal of the sound dentine and the 

requirement for local anaesthesia. This is true even though it can take a little longer to 

complete the procedure than the conventional method. 
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The present study was undertaken to evaluate and compare the efficacy of CMCR agents 

BRIX 3000, CARIE FIX in removing infected dentin on primary molar teeth. The study was 

an in vitro study involving 20 extracted primary molar teeth with moderate to deep dentinal 

caries not involving pulp. Sectioning of tooth was done mesiodistally into two halves. 20 

sectioned teeth were applied with BRIX 3000 gel and 20 sectioned teeth with CARIE FIX. 

Removal of carious dentine was continued until the gel was no longer observed cloudy. After 

we see the cloudy appearance on tooth surface, the gel was then removed and the cavity was 

wiped with a moistened cotton pellet and rinsed.  

BRIX3000 and CARIE FIX were applied with a blunt spoon excavator allowing it to work 

for 3-4 mins. The time was noted with the help of stopwatch. Once the applied gel turned 

turbid, it was removed by using spoon excavator 

This procedure was repeated till the healthy dentin was obtained.  

For both groups, time was calculated from the start of gel application until it is no longer 

cloudy i.e about 3 mins. 

Each sample was then washed with distilled water and placed in 2.5% glutaraldehyde in 0.1 

M phosphate buffer (pH 7.4) for 24 hours. The samples was then be washed and dehydrated 

in a 70% ethyl alcohol (for 10 mins each). After washing all the samples, each sample was 

dried for 15 minutes each. 

The Scanning electron microscopic study was done in Shivaji University, Kolhapur. The 

specimens were mounted on aluminium stubs with the help of carbon tape for gold sputter 

coating. 
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