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ABSTRACT:   

Background: 

Electric dental flossers are recommended products for oral hygiene because they are easy to use 

at home. It destroys plaque through pulse and pressure, removes debris and delivers antibiotics 

to the gingival sulcus and interproximal areas. It can also be used as a carrier for many 

antibiotics or anti-inflammatory drugs. Therefore, an experimental study was planned to 

evaluate the effectiveness of natural water floss concentrate on dental plaque-induced 

gingivitis.  

Materials and Methods: 

The aim of the study was to evaluate the effect of water floss with natural water floss 

concentrate containing tea tree oil, peppermint oil and flavonoids on dental plaque formation 

and dental plaque induced gingivitis. A prospective interventional study was carried out on 66 

age-matched (18-65 years) subjects of with plaque induced gingivitis. The subjects were 

advised to use a water floss with natural water floss concentrate in their oral hygiene routine. 

The study period was 30 days. Subjects were evaluated for plaque and gingival index on days 

1, 7, 15 and 30. Data were analyzed by paired t test. 

Results: 

A statistically significant decline was observed in plaque and gingival indices scores from day 

7 and the scores continued to decrease during the period of study. 

Conclusion: 

Water floss with natural water floss concentrate could be an effective adjuvant to routine 

toothbrushing in decreasing plaque formation and plaque induced gingivitis. 

 

Introduction: 

Periodontitis is a multifactorial disease that affects the 

tooth supporting structures. It is one of the most 

prevalent diseases of the oral cavity along with dental 

caries. The primary etiological factor for this disease is 

dental plaque.[1] Therefore, maintaining proper oral 

hygiene is the most essential factor for preserving the 

periodontal tissue health and preventing its further 

progression.  

Various plaque removal devices including toothbrush 

and toothpastes are widely available in the commercial 

market.[2] However, various studies have revealed the 
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inefficacy of toothbrushes for cleaning the 

interproximal areas. However, plaque eradication from 

the interdental spaces is essential as these areas are 

more prone to biofilm development and proliferation, 

also its removal from this area is difficult thus, making 

them the perfect site for the initiation and progression of 

periodontal diseases. [3]  

Water flosser is a power-driven device which generates 

pulsating stream of water under controlled pressure. 

This stream of water can be directed towards gingival 

margin and interdental areas. Thus, causing removal of 

the bacterial biofilms along with food debris. It can also 

be used to deliver antimicrobial solutions into the sulcus 

and interproximal regions.[4] 

Studies have demonstrated that various 

natural products have antibacterial, anti-

inflammatory, and tissue regenerative properties.  

Among these materials, tea tree (Melaleuca alternifolia) 

oil (TTO) is obtained from the bark of the tea tree.  It ha

s broadspectrum antibacterial, antifungal, antiviral, anti

oxidant and anti-inflammatory effects.[5] 

Flavonoids are plant- 

derived polyphenolic compounds said effects on cells a

nd tissues, along with 

modulation of inflammatory responses in body tissues a

nd the ability to counteract the effects of bacteria on the 

body and alveolar bone.[6] 

It is well documented that peppermint essential oil and e

xtracts have antibacterial, anti-

inflammatory and antioxidant properties and have anti-

inflammatory properties.[7] To the authors knowledge 

there is no published study on the use of water floss 

concentrated along with water floss device.  

Therefore, the aim of this study was to compare the 

effectiveness of a pulsating water flosser with natural 

water floss concentrate on periodontal parameters post 

non-surgical periodontal therapy.  

Materials and Methods 

A prospective interventional study was carried out to 

evaluate the effectiveness of natural water floss 

concentrate on plaque formation, and plaque induced 

gingivitis post non-surgical periodontal therapy. A total 

of 66 subjects in the age-group of 18-65 years were 

selected from the out-patient department of the 

department of periodontology. The study was approved 

by institutional ethical committee and informed consent 

was taken from all participants.  

Before recruiting the subjects, a thorough medical and 

dental history was recorded. Patients who were on any 

systemic or topical antibiotics, pregnant or lactating 

women, with a history of substance abuse, drug allergy, 

or ongoing orthodontic treatment were excluded from 

the study.  The study did not have any control group and 

all the participants were allotted to a single test group.  

Non-surgical periodontal therapy was performed on all 

the patients. Oral hygiene instructions were given and 

the patients were advised to use water flosser with 

natural water floss concentrate (Oradox Refresh, 

Prevest Denpro Ltd, Jammu, India) every day in the 

morning in addition to their oral hygiene routine for 30 

days.  

Periodontal parameters recorded were Gingival 

Index[8], Plaque Index [9].  Baseline values of all the 

parameters were compared to the post intervention 

values at 7 days, 15 days, 30 days. The parameters were 

recorded at by two independent examiners and the inter-

observer agreement was measured using the kappa 

coefficient. 

Statistical analysis 

Data was entered into excel sheet and analysed using 

SPSS version 17 software (SPSS Inc., Chicago, IL, 

USA). Repeated measure analysis of variance, paired t-

test, and sample t-test with the difference of P < 0.05 

were used for statistical analysis.  

Results 

The mean age of the study subjects was 41.6 (±12.4) 

years (Table 1). Out of the total 66 subjects, two 

subjects were further excluded from the study due to 

antibiotic usage during the study period. The test group 

showed uneventful healing with no signs of allergy, 

swelling, or inflammation. This ensures that the 

material is biocompatible and well tolerated by the 

patients. The Kappa coefficient scores for the inter-

examiner reliability were in the range of 0.64-0.93, 

suggesting it to be between substantial to near perfect 

agreement.(Table 2) At the base line the mean gingival 

index was 1.39 (±1.12) and the plaque index was 0.95 

(±0.79) at baseline. In comparison to the baseline values 

both the gingival and the plaque indices substantially 
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reduced during the period of assessment. There was a 

steady decline in both the plaque index and the gingival 

index values from day 7. The average gingival index 

score on day 30 was down to 0.53 (±0.5) and the plaque 

index score was 0.46 (±0.5). Statistical analysis using 

the paired t-test showed that the decrease was 

statistically significant.(Table 3) 

Discussion 

Dental plaque induced gingivitis results from an 

interaction between the host immune response and the 

microorganisms which are present in dental plaque. It 

results in inflammation of gingiva without loss of 

attachment beyond 3mm. Its management includes 

removal of the etiological factors mainly through 

effective plaque control methods.[10] 

In the present study we have used water flosser along 

with natural water floss concentrate. Water flosser is 

proved to efficient in removal of dental plaque from the 

interdental areas which is otherwise difficult to remove 

through toothbrushes. It uses pulsating water stream at a 

pressure ranging from 50-90 psi.[11] This causes 

disruption of dental plaque and materia alba. The water 

flosser can also deliver antimicrobial solutions into the 

sulcus and interproximal regions.[12] Our study is 

aimed at checking the effectiveness of water floss with 

natural water floss concentrate, as an adjuvant to 

brushing, in decreasing the plaque accumulation and 

plaque induced gingivitis.   

 The use of natural products reduces the usage of 

chemicals thus posing lesser risk to human and our 

environment. Herbs and plant extracts have been used 

in oral hygiene products for many years. The present 

study was done using water flosser with natural water 

floss concentrate consisting of tea tree oil, Peppermint 

oil and Flavonoids.  

Many studies have reported that tea tree oil exerts 

strong antibacterial, antifungal, antiviral and anti-

inflammatory activities. TTO as an antimicrobial agent 

acts to disrupt the permeability barrier of microbial 

membrane structures.[13] Peppermint oil exerts 

antiseptic, anti-spasmodic effect, cooling and cleansing 

effect which helps in reducing inflammation, increases 

salivary production and provides a fresh feel to the 

mouth.[14] The antibacterial, anti-inflammatory and 

antiresorptive effects of flavonoids make them an 

important factor in the treatment of periodontal 

disease.[6] Therefore, a combination of these agents 

was used in the water floss concentrate.  

Our study reveals a significant reduction in plaque 

accumulation and gingival inflammation, thus 

confirming the effectiveness of natural products 

containing water floss concentrate, as an adjunct to 

toothbrushing. However, the lack of a control group 

with a proven chemotherapeutic agent used is the major 

the limitation of our study. 

Conclusion 

Water floss with natural water floss concentrate has 

been proven to be an effective method in reducing 

plaque formation and plaque induced gingivitis. The 

concentrate is an easily usable, safe and cost-effective 

agent with minimal side effects which can be used as an 

adjuvant in oral hygiene maintenance. However, further 

studies with a large number of subjects and comparative 

studies using various chemotherapeutic agents can 

improve the quality of evidence. 
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Table 1: Age distribution of study subjects 

Age in years Mean Age (SD) 41.6 (12.4) 

 Range 18-65 

 

Table 2: Table showing Kappa score for gingival index and plaque index 

Days Kappa Score - 

Gingival Index 

p value Kappa Score - 

Plaque Index 

p value 

Baseline 0.77 0.000 0.88 0.000 

7 days 0.68 0.000 0.99 0.000 

15 days 0.90 0.000 0.85 0.000 

30 days 0.97 0.000 0.94 0.000 

 

Table 3: Mean value of gingival index and plaque index 

Duration Gingival Index  Plaque Index 

Baseline 1.39 ± 1.12 0.95 ± 0.69 

7 days 1.13 ± 0.50 0.53 ± 0.20 

15 days 0.53 ± 0.20 0.48 ± 0.18 

30 days 0.51 ± 0.10 0.37 ± 0.11 

P value <0.05 <0.05 
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