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            Abstract

            
               
Aim: To compare the efficacy of active oxygen - containing mouthwash (BlueM) with chlorhexidine mouthwash (Hexidine) and its
                  effect on plaque, calculus, and gingival inflammation.
               

               Materials and Method: A Double blind parallel study was done on 20 systemically healthy patients with the presence of generalized chronic gingivitis
                  in the age group of 20-45 years. Each subject will rinse their mouth with the mouthrinse assigned to them, or twice daily
                  for one minute in the morning and before going to bed. They will be instructed to swish it properly around the mouth and avoid
                  its ingestion.
               

               Results: Descriptive statistics was performed by calculating mean and standard deviation for the continuous variables. Intergroup
                  and intragroup comparison between chlorhexidine and Blue M at baseline (To) and at the end of 3 weeks (T1) showing no statistical differences between
                  the two groups.
               

               Conclusion: Blue M can be used as a safe alternative to chlorhexidine in reducing the microbial load. But when compared to each other
                  there wasn't a significant change between them. Chlorhexidine has the edge in being very cheaper compared to Blue M. Further
                  studies are required with conclusive evidence to be able to determine whether oxygen enriched mouthwashes can replace chlorhexidine
                  in the future.
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               Introduction

            Mechanical aids such as toothbrush, floss, interdental aids and adjuctive chemotherapeutic agents such as mouthwashes and
               dentifrices are the oral hygiene measures. Mouthwashes (mouth rinses) are solutions or liquids used  to reduce the microbial
               load in the oral cavity. They provide a safe and effective chemical means of reducing or eliminating accumulation of plaque.
            

            Nowadays, many mouthwashes are available for this purpose, and chlorhexidine is proved to be  the most effective gold standard
               chemical agent in plaque control.1, 2

            Chlorhexidine is an antimicrobial agent and  is a biguanide that possess the highest inhibitory effect on plaque formation
               and gingivitis.2 However, its long-term daily use is associated with a number of local side effects such as brownish discoloration of the
               teeth, restorative materials and the dorsum of the tongue3 with  interference in taste.4, 5 
            

            To overcome the limitations of the Chlorhexidine, various newer agents with similar antimicrobial activity are being developed.
               ‘BlueM’ mouthwash is one such product which does not contain antibacterial chemicals, and its efficacy is determined by the
               release of active oxygen and content of lactoferrin and has been claimed to be used for a longer duration without any side
               effects. The active oxygen within the mouthwash normalizes and controls harmful bacteria and accelerates wound healing process.6, 7 The mouthwash is fresh and does not contain alcohol or fluoride. Alcohol can give a dry sensation to the mouth which can
               give a bad taste and Fluoride can damage implants as it can cause a reaction with the titanium leading to corrosion. It also
               contains honey as one of its ingredients which not only is a sweetener but also antibacterial and as soon as it comes in contact
               with saliva it releases oxygen. Also, honey helps in reduction of inflammation and swelling in wounds.8

            However, to the best of our knowledge we could trace only one experimental study on the effectiveness of BlueM mouthwash which
               reported reduced severity of inflammatory changes and improved hygienic conditions in patients with coronary heart disease.
            

            So, the present study aim to assess the effectiveness of BlueM mouthwash and its comparison to gold - standard chlorhexidine
               mouthwash on plaque, calculus, and gingival inflammation.
            

         

         
               Materials and Methods

            A Double blind parallel study was done on 20 systemically healthy patients with the presence of generalized chronic gingivitis
               from the Out Patient Department of Periodontology, Institute of Dental Studies and Technologies, Kadrabad, Modinagar (U.P.).
            

            
                  Inclusion criteria

               
                     
                     	
                        Patients with all 32 permanent teeth were considered.

                     

                     	
                        Patients were in the age group of 20-45 years.

                     

                  

               

            

            
                  Exclusion criteria

               Patients with systemic diseases with not considered. Grossly carious, fully crowned or restored and orthodontically bonded
                  teeth were excluded. Subject with destructive periodontal disease or those on antibiotic or anti-inflammatory drugs were excluded
                  from the study.
               

            

            
                  Methodology

               A thorough supragingival dental prophylaxis to remove stains, calculus, and plaque will be done in all 50 patients. Oral hygiene
                  instructions were given by the examiner to all subjects in order to standardize the oral hygiene procedures. Subjects were
                  given similar brush and paste by the investigator. All subjects continued to practice regular, non-supervised oral hygiene.
                  All the subjects will be assessed for plaque, calculus, and gingival inflammation at baseline and at the end of the 21-day
                  experimental period.
               

               A randomized two - group parallel study with random allocation of 25 subjects each to any one of the two experimental mouth
                  rinses [Chlorhexidine mouthwash (control group) and BlueM mouthwash (test group) will be done. Each subject will rinse their
                  mouth with the mouthrinse assigned to them, or twice daily for one minute in the morning and before going to bed. They will
                  be instructed to swish it properly around the mouth and avoid its ingestion. 
               

               All subjects were examined seated on a dental chair by the investigator himself.

               Indices used for assessing plaque and gingivitis were

               
                     
                     	
                        Plaque index (Turesky Modification of Quigley Hein Plaque Index(1970)9

                     

                     	
                        OHI index simplified (Green JC and Vermillion JR)10

                     

                     	
                        Modified gingival index (Lobene et al)11

                     

                     	
                        Accordingly, two test products were allotted to the participants

                     

                     	
                        Test product 1 – Chlorhexidine mouthwash

                     

                     	
                        Test product 2 – Blue M mouthwash

                     

                  

               

               All the subjects were put into statistical analysis.

            

         

         
               Results

            The study included a total of 50 participants following the inclusion and exclusion criteria. Descriptive statistics was performed
               by calculating mean and standard deviation for the continuous variables.
            

            
                  
                  Table 1

                  Shows the age distribution of subjects in the age range of 18– 45 years
                  

               

               
                     
                        
                           	
                              
                           
                            Age 

                           
                        
                     

                     
                           	
                              
                           
                            Group

                           
                        
                        	
                              
                           
                            Range

                           
                        
                        	
                              
                           
                            Mean

                           
                        
                        	
                              
                           
                            Std. Deviation

                           
                        
                     

                     
                           	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            28.96

                           
                        
                        	
                              
                           
                            5.891

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            27.84

                           
                        
                        	
                              
                           
                            6.774

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            22

                           
                        
                        	
                              
                           
                            28.40

                           
                        
                        	
                              
                           
                            6.308

                           
                        
                     

                  
               

            

            

            
                  
                  Table 2

                  Shows the gender distribution in Group A, Group B, i.e males and females.
                  

               

               
                     
                        
                           	
                              
                           
                            Sex * Group Cross tabulation

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Group

                           
                        
                        	
                              
                           
                            Total

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            2

                           
                        
                     

                     
                           	
                              
                           
                            Sex

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Count

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            3

                           
                        
                     

                     
                           	
                              
                           
                            % within Group

                           
                        
                        	
                              
                           
                            100.0%

                           
                        
                        	
                              
                           
                            .0%

                           
                        
                        	
                              
                           
                            .0%

                           
                        
                        	
                              
                           
                            5.7%

                           
                        
                     

                     
                           	
                              
                           
                            F

                           
                        
                        	
                              
                           
                            Count

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            12

                           
                        
                        	
                              
                           
                            20

                           
                        
                        	
                              
                           
                            32

                           
                        
                     

                     
                           	
                              
                           
                            % within Group

                           
                        
                        	
                              
                           
                            .0%

                           
                        
                        	
                              
                           
                            48.0%

                           
                        
                        	
                              
                           
                            80.0%

                           
                        
                        	
                              
                           
                            60.4%

                           
                        
                     

                     
                           	
                              
                           
                            M

                           
                        
                        	
                              
                           
                            Count

                           
                        
                        	
                              
                           
                            0

                           
                        
                        	
                              
                           
                            13

                           
                        
                        	
                              
                           
                            5

                           
                        
                        	
                              
                           
                            18

                           
                        
                     

                     
                           	
                              
                           
                            % within Group

                           
                        
                        	
                              
                           
                            .0%

                           
                        
                        	
                              
                           
                            52.0%

                           
                        
                        	
                              
                           
                            20.0%

                           
                        
                        	
                              
                           
                            34.0%

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            Count

                           
                        
                        	
                              
                           
                            3

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            53

                           
                        
                     

                     
                           	
                              
                           
                            % within Group

                           
                        
                        	
                              
                           
                            100.0%

                           
                        
                        	
                              
                           
                            100.0%

                           
                        
                        	
                              
                           
                            100.0%

                           
                        
                        	
                              
                           
                            100.0%

                           
                        
                     

                  
               

            

            
               
               
            

            
                  
                  Table 3

                  Intragroup comparison between chlorhexidine and Blue M at baseline (To) and at the end of 3 weeks (T1) showing no statistical
                     differences between the two groups
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            Levene's Test for Equality of Variances

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            F

                           
                        
                        	
                              
                           
                            Sig.

                           
                        
                        	
                              
                           
                            Mean Difference

                           
                        
                        	
                              
                           
                            Std. Error Difference

                           
                        
                     

                     
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            PI (To)

                           
                        
                        	
                              
                           
                           Equal variances assumed

                           
                        
                        	
                              
                           
                            .457

                           
                        
                        	
                              
                           
                            .502

                           
                        
                        	
                              
                           
                            -.20800

                           
                        
                        	
                              
                           
                            .15746

                           
                        
                     

                     
                           	
                              
                           
                           Equal variances not assumed

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            -.20800

                           
                        
                        	
                              
                           
                            .15746

                           
                        
                     

                     
                           	
                              
                           
                            PI(T1)

                           
                        
                        	
                              
                           
                           Equal variances assumed

                           
                        
                        	
                              
                           
                            .045

                           
                        
                        	
                              
                           
                            .832

                           
                        
                        	
                              
                           
                            -.26520

                           
                        
                        	
                              
                           
                            .16074

                           
                        
                     

                     
                           	
                              
                           
                           Equal variances not assumed

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            -.26520

                           
                        
                        	
                              
                           
                            .16074

                           
                        
                     

                     
                           	
                              
                           
                            OHI (To)

                           
                        
                        	
                              
                           
                           Equal variances assumed

                           
                        
                        	
                              
                           
                            .334

                           
                        
                        	
                              
                           
                            .566

                           
                        
                        	
                              
                           
                            -.06800

                           
                        
                        	
                              
                           
                            .13033

                           
                        
                     

                     
                           	
                              
                           
                           Equal variances not assumed

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            -.06800

                           
                        
                        	
                              
                           
                            .13033

                           
                        
                     

                     
                           	
                              
                           
                            OHI (T1)

                           
                        
                        	
                              
                           
                           Equal variances assumed

                           
                        
                        	
                              
                           
                            .052

                           
                        
                        	
                              
                           
                            .821

                           
                        
                        	
                              
                           
                            -.10760

                           
                        
                        	
                              
                           
                            .12060

                           
                        
                     

                     
                           	
                              
                           
                           Equal variances not assumed

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            -.10760

                           
                        
                        	
                              
                           
                            .12060

                           
                        
                     

                     
                           	
                              
                           
                            MGI (To)

                           
                        
                        	
                              
                           
                           Equal variances assumed

                           
                        
                        	
                              
                           
                            .003

                           
                        
                        	
                              
                           
                            .959

                           
                        
                        	
                              
                           
                            -.03480

                           
                        
                        	
                              
                           
                            .07561

                           
                        
                     

                     
                           	
                              
                           
                           Equal variances not assumed

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            -.03480

                           
                        
                        	
                              
                           
                            .07561

                           
                        
                     

                     
                           	
                              
                           
                            MGI(T1)

                           
                        
                        	
                              
                           
                           Equal variances assumed

                           
                        
                        	
                              
                           
                            .117

                           
                        
                        	
                              
                           
                            .734

                           
                        
                        	
                              
                           
                            -.09800

                           
                        
                        	
                              
                           
                            .08557

                           
                        
                     

                     
                           	
                              
                           
                           Equal variances not assumed

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            -.09800

                           
                        
                        	
                              
                           
                            .08557

                           
                        
                     

                  
               

            

            
               
               
            

            
                  
                  Table 4

                  Intergroup comparison between chlorhexidine and Blue M at baseline (To) and at the end of 3 weeks (T1) showing no statistical
                     differences between the two groups
                  

               

               
                     
                        
                           	
                              
                           
                            

                           
                        
                        	
                              
                           
                            VAR00001

                           
                        
                        	
                              
                           
                            N

                           
                        
                        	
                              
                           
                            Mean Rank

                           
                        
                        	
                              
                           
                            Sum of Ranks

                           
                        
                     

                     
                           	
                              
                           
                            OHI (To)

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            22.92

                           
                        
                        	
                              
                           
                            573.00

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            28.08

                           
                        
                        	
                              
                           
                            702.00

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            OHI (T1)

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            23.38

                           
                        
                        	
                              
                           
                            584.50

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            27.62

                           
                        
                        	
                              
                           
                            690.50

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            MGI (To)

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            24.82

                           
                        
                        	
                              
                           
                            620.50

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            26.18

                           
                        
                        	
                              
                           
                            654.50

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            MGI(T1)

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            23.28

                           
                        
                        	
                              
                           
                            582.00

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            27.72

                           
                        
                        	
                              
                           
                            693.00

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            PI (To)

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            23.02

                           
                        
                        	
                              
                           
                            575.50

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            27.98

                           
                        
                        	
                              
                           
                            699.50

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                     
                           	
                              
                           
                            PI(T1)

                           
                        
                        	
                              
                           
                            1

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            21.62

                           
                        
                        	
                              
                           
                            540.50

                           
                        
                     

                     
                           	
                              
                           
                            2

                           
                        
                        	
                              
                           
                            25

                           
                        
                        	
                              
                           
                            29.38

                           
                        
                        	
                              
                           
                            734.50

                           
                        
                     

                     
                           	
                              
                           
                            Total

                           
                        
                        	
                              
                           
                            50

                           
                        
                        	
                              
                           
                            

                           
                        
                        	
                              
                           
                            

                           
                        
                     

                  
               

            

         

         
               Discussion

            Bacterial plaque is one of the major etiologic agents involved in the initiation and progression of periodontal disease. The
               role of microorganisms in the onset of gingivitis and evolution of periodontitis increased dramatically after the recognition
               of bacterial plaque as the major cause of chromic gingivitis. The association of organisms with periodontal disease has been
               found long ago. Based on the strong association between certain micro organisms and periodontal diseases, there has been an
               increasing interest in the use of antimicrobial agents in their management. For the most part, chemical therapy has been used
               as an adjunct to mechanical therapy.5 Various chemical methods of reducing plaque, such as mouth rinses, are used, as they can provide significant benefits to
               patients who cannot maintain adequate mechanical plaque control. Most of the mouth rinses, which contain modern chemicals
               such as chlorhexidine, have undesirable side effects, such as staining of teeth and taste alteration.6 As an alternative, Blue oral gel formula was developed to counter the disadvantages faced by chlorhexidine. Bluem® oral gel
               formula was created by Peter Blijdrop, a man on a mission, for specific mouth ailments, and contains the following ingredients:
               Alcohol, Water, Silica, Sodium Saccharin, Sodium Perborate, Glycerin, Lactoferrin, Citric Acid, PEG-32, Sodium Gluconate,
               Xanthan Gum and Cellulose Gum have different purposes. The application of the gel leads to a significant reduction in deep
               periodontal pockets due to the release of active oxygen. This leads to fast and progressive healing.8 Previous studies did have shown a reduction in the colony forming units of bacteria, which gives similar results as compared
               to chlorhexidine. It was found that there was a significant reduction in the colony forming units after treatment, but there
               was no difference between the two groups. The only limitation of the study is its small sample size and the treatment was
               for a short duration of time. Further research should be carried out with a larger sample size. 
            

         

         
               Conclusion

            Blue M can be used as a safe alternative to chlorhexidine in reducing the microbial load. But when compared to each other
               there wasn't a significant change between them. Chlorhexidine has the edge in being very cheaper compared to Blue M. Further
               studies are required with conclusive evidence to be able to determine whether oxygen enriched mouthwashes can replace chlorhexidine
               in the future.
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