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ABSTRACT  

  

Objectives: the  aim of this study  was to to evaluate the residual dentin after chemo-mechanical 

caries removal using  (Papacárie) as regard to bacteria present (by bacteriological study in vivo 

study) and remaining affected dentin ( by caries detector dye in vitro study) in  primary teeth. 

Materials and methods: Bacteriological study:A total of  thirty healthy children had primary 

molar teeth showing opened carious lesions were selected. The carious lesions were filled with 

the Papacári.  The softened carious dentin scrapped by blunt excavator.. A sharp probe was used 

to confirm that the cavity were free of decay. Two application was used to take a swab from each 

carious cavity before and after application of Papacárie to identify colonies of Streptococcus 

mutans and Lactobacilli . cultivation occured in different selective bacterial media for 72 hours 

at 37°C. MSB medium was selected for cultivation of Streptococcus mutans, While  MRS 

medium was selected for cultivation of Lactobacilli. Stereomicroscopic study:A total of ten 

primary molar teeth with opened carious lesion were selected. The teeth were grouped  into two 

equal groups after sectioning of teeth in the mesio-distal longitudinal plane as following: I) caries 

removal (Papacárie).  II)caries removal by round bur. In each group Caries detector dye was used 

as a confirmatory objective method to detect residual caries. This dye distinguishes between 

active and in-active carious lesion in dentin The teeth were checked for remaining caries under 

stereomicroscope.. Data were collected and statistically analyzed. 



Results: Chemo-mechanical caries removal Papacárie  significant reduce  Streptococci mutan 

count and Lactobacilli count in opened accessible carious cavity of primary molar teeth.  In vitro 

study the remaining carious area after removal of caries with  bur was significantly lower  than  

after caries removal with Papacárie. 

Conclusion: From the result of this study we can conclude that Papacárie Remove soft dentin 

caries efficiently from cavitated  primary teeth as . Reduce significantly the residual cariogenic 

bacteria regarding Streptococcus mutans and Lactobacilli. but it was less effective than the  low 

speed round bur in complete caries removal.  

1.Introduction  

 

The principle of removal of sound tooth structure for extension, prevention, and retention is now 

being revised. Also, the improvement of chemically adhesive bonding systems lead to conceptual 

change in cavity designs and development of new technologies for cavity preparation It includes 

the following different techniques: Air abrasion, Sono abrasion, Laser and chemomechanical 

caries removal (CMCR) (1). 

Chemo mechanical Caries Removal  involves the application of  a solution that selectively 

softens the carious dentin, thus facilitating its removal. This limits the removal of sound tooth 

structure, the cutting of open dentinal tubules, pulpal irritation and pain, compared with 

conventional mechanical methods, in such way it may eliminate or reduce the need for drilling 

and local anesthesia, which could be more accepted and comfortable for the patient (2,3,4).  

Around 1970, the need for an alternative to conventional  rotary led to a research by Habib et al. 

(5) who  studied the effect of sodium hypochlorite, which is a non-specific proteolytic agent on 

the removal of carious  material from dentine. Sodium hypochlorite itself however  was too 

corrosive for use on healthy tissue and very un-stable. So they decided to incorporate it into 

Sorensen’s buffer (which contains glycine, sodium chloride and sodium hydroxide) in an attempt 

to minimize this problem. Quite fortuitously, a reaction occurred which resulted in a product 

which was more effective in removal of carious dentine than a saline placebo. This involved the 

chlorination of glycine to form N-Monochloroglycine (NMG) and the reagent subsequently 

became known as GK 101 and marketed in 1972 as first CMCR agent (6).. In subsequent studies, 

they found that the system was more effective if glycine was replaced by amino butyric acid; the 

product then being N-monochloroaminobutyric acid (NMAB) also designated GK-101E in 1975. 

The mechanism of action of NMG and NMAB on collagen is still unclear and knowledge of the 

chemistry of chlorination of amino acids and their effects is still very limited. Originally it was 

thought that the procedur einvolved chlorination of the partially degraded collagen in the carious 

lesion and the conversion of hydroxy proline to pyrrole-2-carboxylic acid( 5). Mediteam in 

Sweden continued to work on a system and the latest CMCR reagent known as carisolv hit the 

headlines in January, 1998. Carisolv gel was a 2-component mixture. Equal parts of the two were 

mixed to form the active gel substance. One of the components primarily contained three amino 

acids (glutamic acid, leucine and lysine) and sodium hydroxide. The other fluid contained the 

reactive hypochlorite com-ponent (NaOCl) Though carisolv is the most successful agent, it has 



its own share of disadvantage which includes extensive training and customized instrument 

which increases the cost of the solution. Because of these, there was a restriction in its 

application. To overcome these disadvantages of carisolv system, a new reagent was developed 

in Brazil. In Brazil 2003, Formula eacao by Sao Paulo, first time introduced papain gel as 

papacarie for chemomechanical caries removal agent (7).Papacarie is a national product; 

patented, registered and approved by ANVISA in Brazil. Its main components are papain, 

chloramine and toluidine blue 

Papacarie is a biocompatible gel with antibacterial properties that eliminates the need for 

anesthesia, removes only the compromised tissue, and preserves the healthy tissue better. The 

formation of a smear layer is not observed after using the gel. The gel combines an atraumatic 

treatment with antibacterial properties without affecting healthy tissue and causing pain. 

Papacarie was evaluated in vitrofor cytotoxicity in fibroblasts culture at different concentrations 

(2, 4,6, 8 and 10%). It was concluded that for its development, any of the papain concentrations 

was feasible and Papacarie was safe, not cytotoxic in vitrofibroblast culture, and it is 

biocompatible to the oral tissues (8) 

Ammari and  Moliterno, in 2005(9) compared between two products Carisolv and Papacárie for 

the chemo-mechanical caries removal. It was stated that the two products have the same 

indications for use and the same mechanism of action . They produced a similar selective 

proteolytic effect on infected dentin. Regarding their application technique, the Carisolv requires 

special kit of curettes while with Papacárie, any curette could be used.  El Kimary in 2011(10) 

evaluated the effectiveness of Papacárie and Carisolv on the residual cariogenic bacteria in 

dentin of primary teeth in comparison to traditional hand excavation. carious dentin samples of 

forty five primary teeth were taken. All samples were cultured anaerobically on different agar 

plates. Colony forming unites were determined for total bacterial counts, Streptococcus mutans 

and Lactobacilli. Papacárie was found to be more effective in caries removal and caused more 

reduction in bacterial count.  

The aim of this study was to:Evaluate the residual dentin after chemo-mechanical caries removal 

using  (Papacárie) as regard to bacteria present (by bacteriological study in vivo study) and 

remaining affected dentin ( by caries detector dye in vitro study ) in  primary teeth. 

2.Materials and methods: 

Bacteriological study: 

A total of  thirty healthy children had primary molar teeth showing opened carious lesions were 

selected for bacteriological study. The carious lesions were filled with the Papacárie allowing it 

to work for 30 seconds, the gel turned turbid with debris. The softened carious dentin was 

scrapped away by blunt excavator. The gel was re-applied several times until it reached an 

unchanged light color. A sharp probe was used to confirm that the cavity were free of decay. The 

gel was removed with a cotton pellet soaked with water after which the cavities appeared glossy 

in appearance.Teeth were verified as being caries free by the conventional visual and tactile 

criteria; where there was no discoloration in the cavities and the explorer passed smoothly over 



the walls of the cavities After caries removal, cavities were restored using composite resin 

according to manufacture‘s instructions. 

Two sterile cotton application was used to take a swab from each carious cavity before and after 

application of Papacárie to identify colonies of Streptococcus mutans and Lactobacilli .The 

swabs were immediately transferred to sterile tube  filled with 2 mm of  Brain Heart Infusion 

broth for no more than 30 min, before cultivation in different selective bacterial media for 72 

hours at 37°C. MSB medium was selected for cultivation of Streptococcus mutans, While  MRS 

medium was selected for cultivation of Lactobacilli. 

 Stereomicroscopic study: 

A total of ten primary molar teeth with opened carious lesion were selected for this study. The 

teeth were grouped according to type of carious removal technique  into two equal groups after 

sectioning of teeth in the mesio-distal longitudinal plane using a disk rotating a low speed  as 

following: 

 Group I) caries removal by chemo-mechanical agent (Papacárie).  

 Group II)caries removal by round bur  

In each group all the teeth were checked for remaining caries using the same clinical criteria 

mentioned before. Caries detector dye was used as a confirmatory objective method to detect 

residual caries. This dye distinguishes between active and in-active carious lesion in dentin  

The teeth were checked for remaining caries under stereomicroscope. 

 

3.Results 

I- RESULTS OF THE BACTERIOLOGICAL STUDY: 

The present study included thirty healthy children aged 4-5 years, each child  had one carious 

primary molar tooth.  

Bacterial counts 

a) For the Streptococcus mutans  colonies: 

  In the present study the mean and standard deviation of log10 values of Streptococcus mutans 

colonies counts were 1.65 ± 0.59 before application of Papacárie and 0.76 ± 0.67 after 

application of Papacárie, Table ( 1).Fig(1) There was a statistically significant reduction in mean 

log10 values of Streptococcus mutans colonies counts after application of Papacárie (P-value < 

0.001). 

b) For the Lactobacilli colonies : 

 

 

 In the present study  the mean and standard deviation of log10 values of Lactobacilli colonies 

counts were 1.10 ± 0.95 before application of Papacárie and 0.51 ± 0.79 after application of 

Papacárie, Table (2). Fig(2) There was a statistically significant reduction in mean log10 values 

of Lactobacilli colonies counts after application of Papacárie (P-value < 0.001). 

 

II-RESULTS OF THE STERIOMICROSCOPIC STUDY: 



 

In the present study the percentage of remaining carious surface area which  are detected by 

caries detector dye under stereomicroscope was calculated as: The mean and standard deviation 

of  remaining carious surface area  percentage were 16.46 ± 18.28% after removal of caries with 

Papacárie and 0.65 ± 1.16% after removal of caries  with round burTable(3 ).Fig (3)The mean 

Percentage of carious surface area after removal of caries  with round bur was statistically 

significantly lower than Percentage of carious  area after removal of caries with Papacárie  (P-

value < 0.001). 

Table (1):The means and  standard deviation (SD) values for the comparison between 

log10 values of Streptococcus mutans colonies counts before and after application of 

Papacárie. 

CFU* of 

Streptococcus mutans 

before application of 

Papacárie 

CFU of 

Streptococcus 

mutans after 

application of 

Papacárie 
P-value 

Mean 

log10 
+SD 

Mean 

log10 
SD+ 

1.65 0.59 0.76 0.67 <0.001** 

*CFU: Colony forming units. 

**: Significant at P ≤ 0.05 

 
Fig( 1): Mean log10 values of Streptococcus mutans  colonies counts before and after 

application of Papacárie 

 

Table(2):The means and standard deviation (SD) values for the comparison between log10 

values of Lactobacilli colonies counts before and after application of Papacárie.  
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CFU* of Lactobacilli 

before application of 

Papacárie 

CFU of Lactobacilli 

after  application of 

Papacárie P-value 

Mean 

log10 
+SD 

Mean 

log10 
SD+ 

1.10 0.95 0.51 0.79 <0.001** 

*CFU: Colony forming units. 

**: Significant at P ≤ 0.05 

 
Fig (2 ): Mean log10 values of Lactobacilli colonies counts before and after application of 

Papacárie 

Table (3 ):The means and standard deviation (SD) values for the comparison between 

Percentage of remaining carious surface area after caries removal with Papacárie and 

round bur (in vitro study).  

Remaining carious 

surface area after 

application  of Papacárie 

Remaining carious 

surface area after 

removal of caries with 

round bur 
P-value 

Mean +SD Mean SD+ 

16.46 18.28 0.65 1.16 <0.001* 

 

*: Significant at P ≤ 0.05 
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Fig (3): Mean Percentage of remaining  carious surface area  after caries removal with Papacárie 

and round bur in vitro study 

 

 4.Discussion 

Bacteriological analysis was one of the method of assessment chosen in the study to test the 

effectiveness of Papacárie in the total caries removal by monitoring reduction in the cariogenic 

bacterial counts responsible for the occurrence of dental caries as the presence of bacteria has 

been considered by many investigators as an accurate indicator of infected carious dentin 

(10,11,12 ). Streptococcus mutans was chosen due to its initiative role in caries process and its 

ability to dominate the oral microflora under condition of stress. Lactobacilli was selected in the 

current study due to its important role in the progression of dentinal caries.  Lactobacilli were 

first determined from the infected dentin, and then from the top layers of the residual dentine 

after caries removal either by conventional or chemo-mechanical methods (12,13,14,15, 16 

17,18). 

 

Caries detector dye was used in this in vitro study, as dye can be applied to carious lesion and 

specifically stains infected dentin which was a very useful clinical agent in detecting caries. It aid 

in differentiating heavily infected dentin from sound dentin during carious tissue removal, this is 

in agreement with (19).. In each group, all the remaining dentin were checked for the remaining 

caries using caries detector dye as an confirmatory objective method to detect residual caries, 

this was in agreement with (20,21) though  they used different caries detector dye (methyl red) to 

evaluate efficiency of Carisolv to remove infected dentin.  

The result of the current in vivo study, (table 1) showed a significant reduction of Streptococcus 

mutans count after caries removal in opened accessible carious cavity of primary molar teeth, 

this finding is in agreement with (10,22). As Papacárie showed antimicrobial activity, this is in 

agreement with ( 22). 

The result of the current in vivo study, (table 2) showed a significant reduction of Lactobacilli 

count after caries removal  in opened accessible carious cavity of primary molar teeth , this 

finding is in agreement with (10,22). As Papacárie showed antimicrobial activity, this is in 

agreement with (22). 

  Papain is the main ingredient of Papacárie, which is a cysteine protease, hydrolase enzyme 

present in papaya (Carica papaya), which has significant antibacterial activity against both 
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gram-positive and gram-negative  bacteria. Also it has bactericidal and bacteriostatic properties 

(23). In addition Papacárie contain chloramine which is compound that contain chlorine and 

ammonia, they have bactericidal and disinfectant properties (24,25). Toluidine blue was added as 

a coloring agent to Papacárie, It is a powerful antimicrobial agent that fixes itself to the bacterial 

wall (8), this may explain the antimicrobial activity of Papacárie .  

The results in Table (3) showed that the remaining carious area (which detected with caries 

detector dye) after removal of caries with a low speed round bur was significantly lower than the 

remaining carious surface area after caries removal with the chemo-mechanical method using 

Papacárie. This result was in agreement with (2 ,26,27) who investigated a different chemo-

mechanical method using Carisolv. However the results disagree with (28, 29,30) who reported 

that no caries were detected in all the teeth treated by either the chemo-mechanical caries 

removal and conventional hand excavation. According to the results obtained in this study, the 

chemo-mechanical caries removal method was concluded to be an effective method in reduction 

of the residual cariogenic bacteria. However, Papacárie leave more remaining caries surface area 

than the drilling method.  

Anderson and Charbeneau in 1985 and Kidd et al in 1993(31,32)  reported that the staining of 

dentin by caries detector dye does not correspond with the microbiological status of the dentin. 

This may explain the difference results obtained in this study between the in vivo bacteriological 

study and the in vitro stereomicroscopic study in evaluation of the residual dentin after using 

Papacárie as a chemo-mechanical caries removal method. 

 

 

 5.Conclusions 

From the result of this study we can conclude that Papacárie: Remove soft dentin caries 

efficiently from cavitated  primary teeth as verified by the visual and tactile criteria. Reduce 

significantly the residual cariogenic bacteria regarding Streptococcus mutans and 

Lactobacilli.Was less effective than the  low speed round bur in complete caries removal.May 

serve as a feasible practical easy and safe alternative to conventional methods of caries removal 

in opened carious cavities in  very young uncooperative children. 
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