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Abstract
Aim
Oxygen-enriched mouthwash products are based on oral topical oxygen therapy (OOT), which supports the
formation of new blood vessels and the removal of toxins and waste products from the affected area and
stimulates the synthesis of collagen. These antioxidant mouthwashes contain honey, lactoferrin, and
sodium carbonate peroxide. Lactoferrin is an anti-inflammatory protein that binds the ferrous iron ions
surrounding micro-organisms regulating bacterial growth. Hence, these products can be included as an
adjunct to toothbrushing after oral surgeries and in the treatment of conditions like gingival inflammation
and peri-implantitis. The aim of the study was to evaluate the efficacy of oxygen-enriched mouthwash as a
pre-procedural mouth rinse against oral microbes in the aerosol produced during ultrasonic scaling.

Materials and methods
A total of 40 patients with an age range of 20-40 years who have been advised to undergo ultrasonic
scaling were selected as study subjects and were randomly allocated to group 1 (test group; n = 20; blue®m
mouthwash) and group 2 (control group; n = 20; chlorhexidine). After evaluating the initial bacterial
load after the use of water (placebo) as pre-rinse on the patient's chest and shoulder areas in both
experimental and control groups, both the group subjects were instructed to gargle with 10 ml of the
provided mouth rinse for one minute before ultrasonic scaling procedure. Blood agar plates were placed at
the patient's chest and shoulder area to collect the aerosol and were later incubated to assess the colony-
forming units (CFUs). An independent t-test was done to compare the CFUs between the groups.

Results
The mean initial bacterial load after the use of water (placebo) as pre-rinse on the patients' chest area (122.4
± 0.6) and shoulder area (109.3 ± 2.6) in the experimental group was similar to the bacterial load seen on the
chest area (126.2 ± 4.8) and shoulder area (115.4 ± 3.8) in the control group. The CFUs found in blood agar
plates placed on the chest (59.8 ± 2.5) and shoulder (35.3 ± 3.6) areas of patients in group 1 were less as
compared to CFUs found in blood agar plates placed on the chest (104.8 ± 3.2) and shoulder (75.3 ± 2.8) areas
of patients in group 2. The difference between both groups was statistically significant with a p-value of
≤0.05.

Conclusion
There is a reduction in the bacterial load in the aerosols that are emitted during the ultrasonic scaling
procedure with the use of oxygen-enriched mouthwash as a pre-procedural rinse when compared with
chlorhexidine.

Categories: Preventive Medicine, Epidemiology/Public Health, Dentistry
Keywords: infection prevention and control, chlorhexidine gluconate mouthwash, blue m, pre-procedural rinse,
aerosol contamination

Introduction
Dentists and dental personnel work in a highly contaminated environment. This contamination poses a
potential risk of infection. Dental procedures, such as drilling, scaling, and other treatments can generate
aerosols and splatter [1]. Aerosols are fine, suspended particles in gas form with sizes typically less than 50
μm [2], while splatter consists of larger airborne particles with sizes greater than 50 μm. Aerosols may
contain oral microorganisms, saliva, blood, and other debris from the teeth, which could cause potential
infections like tuberculosis (TB), which is primarily transmitted through droplets. Also, patients with
compromised immune systems are particularly vulnerable to infections transmitted through aerosols [3].
Proper sterilization and disinfection of dental instruments and equipment are critical to prevent the
transmission of such infections. Following the American Dental Association (ADA) recommendations for
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instrument sterilization, the treatment of dental unit waterlines (DUWLs) with regular flushing and
disinfection of DUWLs is a critical step in controlling major sources of potentially contaminated dental
aerosols [4].

Chlorhexidine gluconate is highly effective as a pre-procedural rinse for infection control and reducing the
potential transmission of pathogens through dental aerosols. Studies have shown that using 0.12%
chlorhexidine as a pre-rinse 10 minutes before air polishing results in a greater reduction in airborne
microbial load [5]. Pre-procedural rinsing with an antiseptic mouthwash containing chlorhexidine gluconate
led to a substantial (94.1%) reduction in microbial colony-forming units (CFUs) [6].

Despite its efficacy, chlorhexidine (CHX) does have some potential adverse effects, including dry mouth,
desquamation of the oral mucosa, swelling of the parotid gland, and oral paresthesia. Tooth staining is one
of the most undesirable side effects of chlorhexidine, which occurs due to the formation of pigmented metal
sulfides on the tooth surface [7].

Oxygen-enriched mouthwash (blue®m) utilizes oxygen as an active ingredient. Oxygen has been found to
play a crucial role in various stages of the healing process, including re-epithelialization, angiogenesis, and
collagen synthesis [8]. Oxygen therapy aims to expedite healing by promoting neovascularization, removing
toxins, stimulating the formation of new blood cells and stem cells, and eliminating bacteria [9]. The use of
antioxidant mouthwash can be a viable alternative to CHX in postsurgical care, as it does not exhibit the
disadvantages associated with CHX, particularly its cytotoxic effects on gingival cells [10]. The oxygen-
enriched mouthwash consists of sodium carbonate peroxide along with honey, xylitol, and lactoferrin,
which makes it useful in the treatment of inflammation in the gums along with other conditions such as
peri-implantitis [11]. This study was conducted to assess the efficacy of oxygen-enriched mouthwash
(blue®m) as a pre-procedural rinse during ultrasonic scaling.

Materials And Methods
The present clinical study was conducted among 40 patients who had undergone ultrasonic scaling in the
Department of Periodontics, Saveetha Dental College and Hospitals, Chennai. Study protocol approval was
obtained from the Human Ethics Committee of Saveetha Dental College and Hospitals (IHEC/SDC/PERIO-
2104/22/234). Also, consent was obtained from all the study participants prior to the start of the study. The
sample size was calculated using the data from the previous study [12] using G*Power software (Figure 1).

FIGURE 1: Sample size calculation using G*Power software

Inclusion criteria
The study included subjects aged 20-40 years with gingival index (Loe & Silness gingival index, 1960) and
plaque index (Silness & Loe plaque index, 1963) scoring values between 1.1-2.0 and 1.0-1.9, respectively. All
the subjects with at least 20 healthy teeth were included in the study.
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Exclusion criteria
Periodontitis patients and patients who had undergone periodontal treatment within the last six months,
patients with a known history of systemic diseases and smokers, pregnant and nursing mothers, and
patients who were under long-term antibiotics or anti-inflammatory drugs were excluded from the study.

Methodology
Patients who reported to the Department of Periodontics in Saveetha Dental College and Hospitals from
April 2023 to June 2023 were randomly allocated to group 1 (test group; n = 20) and group 2 (control group; n
= 20). The initial bacterial load of both groups was evaluated after the use of water (placebo) as a pre-rinse
followed by ultrasonic scaling. Subjects in group 1 were given 10 ml of blue®m mouthwash (developed by a
team of dental surgeons led by Dr. Peter Blijdorp in the Netherlands) and 10 ml of chlorhexidine mouthwash
(0.12% concentration, Hexidine, ICPA Health, Ankleshwar, India) was given to subjects in group 2 as a pre-
procedural rinse before ultrasonic scaling. Both the group subjects were instructed to gargle with the
provided mouth rinse for one minute before the scaling procedure.

To capture the microorganisms released from aerosols during scaling, blood agar plates were used, as they
are a reliable medium for cultivating bacteria. These plates were placed on the patient's chest and shoulder
area. At the time of scaling, low-volume saliva ejectors were used and the patient's mouth was at a distance
of 6 inches from the blood agar plates. The same practitioner performed full mouth ultrasonic scaling on all
patients (VS) and the scaling duration for each patient was around 15-20 minutes. After the scaling was
completed, the blood agar plates were left in place for 10 minutes to allow aerosols to settle.

Following the scaling procedure, the agar plates were incubated at 37°C for 24 hours in the incubator. CFUs
in the agar plates were then counted and statistical analysis was performed on the collected data.

Statistical analysis
Data collected were statistically analysed using SPSS version 20 software (IBM Corp., Armonk, NY). An
independent t-test was done to compare the CFUs found on blood agar plates placed on the chest and
shoulder areas of groups 1 and 2. The difference between both groups was statistically significant with a p-
value of ≤0.05.

Results
Among the experimental group patients, the initial bacterial load after using water (placebo) as a pre-rinse
followed by ultrasonic scaling with the CFUs formed on the blood agar plate in the chest and shoulder areas
is illustrated in Figures 2, 3, respectively.
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FIGURE 2: Initial bacterial load on the patient's chest area in the
experimental group
The image shows the colony-forming units (CFUs) on the blood agar plates placed on the patient's chest area
after the use of water (placebo) as a pre-rinse indicating the initial bacterial load of the experimental group.
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FIGURE 3: Initial bacterial load on the patient's shoulder area in the
experimental group
The image shows the colony-forming units (CFUs) on the blood agar plates placed on the patient's shoulder
area after the use of water (placebo) as a pre-rinse indicating the initial bacterial load of the experimental group.

Among the control group patients, the initial bacterial load with the CFUs formed on the blood agar plate in
the chest and shoulder areas is illustrated in Figures 4, 5, respectively.
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FIGURE 4: Initial bacterial load on the patient's chest area in the control
group
The image shows the colony-forming units (CFUs) on the blood agar plates placed on the patient's chest
area after the use of water (placebo) as a pre-rinse indicating the initial bacterial load of the control group.
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FIGURE 5: Initial bacterial load on the patient's shoulder area in the
control group
The image shows the colony-forming units (CFUs) on the blood agar plates placed on the patient's shoulder
area after the use of water (placebo) as a pre-rinse indicating the initial bacterial load of the control group.

Among the experimental group patients, the CFUs formed on the blood agar plate in the chest and shoulder
areas are illustrated in Figures 6, 7, respectively.
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FIGURE 6: CFUs on the blood agar plate placed on the patient’s chest
area after the pre-procedural rinse in the experimental group
Colony-forming units (CFUs) on the blood agar plate placed on the chest area of the experimental group where
blue®m mouthwash was used as a pre-procedural rinse.
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FIGURE 7: CFUs on the blood agar plate placed on the patient’s
shoulder area after the pre-procedural rinse in the experimental group
Colony-forming units (CFUs) on the blood agar plate placed on the shoulder area of the test group where blue®m
mouthwash was used as a pre-procedural rinse.

Among the control group patients, the CFUs formed on the blood agar plate in the chest and shoulder areas
are illustrated in Figures 8, 9, respectively.
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FIGURE 8: CFUs on the blood agar plate placed on the patient’s chest
area after the pre-procedural rinse in the control group
Colony-forming units (CFUs) found on the blood agar plate placed on the patient's chest area where chlorhexidine
mouthwash was used as a pre-procedural rinse.

FIGURE 9: CFUs on the blood agar plate placed on the patient’s
shoulder area after the pre-procedural rinse in the control group
Colony-forming units (CFUs) found on the blood agar plate placed on the patient's shoulder area where
chlorhexidine mouthwash was used as a pre-procedural rinse.

The mean and standard deviation of the CFUs on blood agar plates based on the location of agar plates
during the scaling procedure are given in Table 1.
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Group wise comparison
The chest area of the
patients

The shoulder area of the
patients

Initial bacterial load in the experimental group (mean ± SD) 122.4 ± 0.6 109.3 ± 2.6

Initial bacterial load in the control group (mean ± SD) 126.2 ± 4.8 115.4 ± 3.8

P-value 0.19 0.12

Post-treatment bacterial load in the experimental group (mean ±
SD)

59.8 ± 2.5 35.3 ± 3.6

Post-treatment bacterial load in the control group (mean ± SD) 104.8 ± 3.2 75.3 ± 2.8

P-value 0.03* 0.02*

TABLE 1: Mean and standard deviation of the CFUs
This table shows the values of the mean and standard deviation (SD) of the colony-forming units (CFUs) in the blood agar plates based on the location of
the agar plates.

* P-value is less than 0.05. The post-procedural rinse between the experimental and control groups is statistically significant.

The results show that the initial bacterial load on patients' chest area (122.4 ± 0.6) and shoulder area (109.3 ±
2.6) after the use of water (placebo) as pre-rinse in the experimental group was statistically insignificant (p >
0.05) when compared with the initial bacterial load on patients' chest area (126.2 ± 4.8) and shoulder area
(115.4 ± 3.8) in the control group. Whereas after pre-procedural rinsing with respective mouthwashes, the
CFUs found in blood agar plates placed on the chest (59.8 ± 2.5) and shoulder areas (35.3 ± 3.6) in the
patients of the experimental group were lesser as compared to the CFUs found in blood agar plates placed on
the chest (104.8 ± 3.2) and shoulder (75.3 ± 2.8) areas of the patients of the control group. This difference in
the CFUs between the groups post and pre-procedural rinse was statistically significant with a p-value ≤
0.05.

Discussion
Ultrasonic scalers are effective in removing plaque and calculus by disrupting the plaque biofilm. This can
release a high concentration of bacteria and viruses into aerosols, which poses potential risks of disease
transmission among patients and dental healthcare providers [13]. To address this, infection control
measures are taken, which mainly include the usage of high-volume evacuation (HVE) systems, which are
designed to capture and remove aerosols and disperse airborne particles [14]. Also, proper disinfection
protocols should be followed rigorously to prevent bacterial contamination from aerosols [15].

It is proven that using pre-procedural rinses before treatment helps to reduce the microbial load in the
patient's oral cavity, thereby minimizing the bacterial load in aerosols. CHX is considered one of the most
effective options for lowering aerosol contamination [16]. However, it has a cytotoxic effect on human
gingival fibroblast cells, periodontal ligament cells, gingival epithelial cells, and osteoblastic cells. Also, it
causes a few side effects, which include teeth staining, taste alteration, and parotid gland swelling [17].
Hence, some of the herbal extracts/natural compounds and antioxidants have been investigated for their
ability to inhibit the growth of oral bacteria. These alternatives to the systemic antimicrobials are being
explored as potential components of pre-procedural mouth rinses as well [18].

Literature evidence reveals that various commercially available mouthwashes contain antibacterial
chemicals, such as chlorhexidine and cetylpyridinium chloride, which are cytotoxic to the oral tissue, while
the oxygen-enriched mouthwash releases active oxygen when it comes in contact with the oral tissues that
help in the elimination of bacteria and whiten teeth and has a sanitizing effect [19]. blue®m mouthwash
contains honey, lactoferrin, and sodium carbonate peroxide. Honey is an active ingredient of the
mouthwash, as it causes glucose oxidation in the oral cavity that releases active oxygen. This active
oxygen helps in osmosis of bacterial cells leading to bacterial dehydration, thus exhibiting antimicrobial
action. It also contains lactoferrin, which is an anti-inflammatory protein that binds to the ferrous iron ions
surrounding the microorganisms. The sodium carbonate peroxide present in the product releases oxygen
when it comes in contact with oral tissues, thus making the tissues less conducive to the growth of
anaerobic bacteria. Also, they are known for their ability to remove surface stains from teeth, leading to
improved aesthetics [20]. In this context, this research compared the efficacy of blue®m with the
conventional CHX as a pre-procedural rinse among patients undergoing ultrasonic scaling. This is the first
study of its kind to assess the efficacy of blue®m as a pre-procedural mouth rinse.

The present study data showed that there was a lesser microbial colony count in the aerosols among the
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patients who had undergone pre-procedural rinse using the blue®m mouth rinse as compared to CHX. As
this is the first study using blue®m as a pre-procedural mouth rinse, a direct comparison of the present
study findings was not possible. However, studies that assessed the antimicrobial effect of blue®m were
considered for comparison.

Cunha et al. demonstrated that toothpaste containing active oxygen and lactoferrin has comparable
antiplaque and anti-gingivitis efficacy with triclosan-containing toothpaste [21]. Similarly, when Shibli et
al. compared two different antimicrobial agents, a hydro-carbon-oxo-borate complex, and chlorhexidine in
the context of subgingival biofilm formation and their effects on bacterial species, it was observed that the
hydro-carbon-oxo-borate complex has more antimicrobial action, especially in reducing red complex
pathogens when compared to chlorhexidine. The antimicrobial effect of the hydro-carbon-oxo-borate
complex is due to the chemical formulation of the peroxoborate complex, which releases reactive oxygen
species (ROS) that exhibit antibacterial properties. Also, it increases the level of oxygen in tissues, thereby
improving healing [22].

In addition, blue®m has low cytotoxicity and high compatibility. Also, it modulates the gene expression of
Streptococcus mutans, proving to be a good therapeutic plaque control agent [23]. Furthermore, blue®m was
found to be a safe alternative to CHX in reducing the total microbial colony counts in plaque samples
obtained from gingivitis patients. The authors suggested that blue®m was equally effective in reducing the
microbes when compared to CHX [24].

Furthermore, when the antimicrobial efficacy of the blue®m mouthwash was tested against chlorhexidine
mouthwash in dental implant patients using the plaque sample taken pre and post-implant surgery, there
was a significant reduction in pre and post-colony counts among both the mouthwash group patients.
However, there was no significant difference in the antimicrobial efficacy between the mouthwashes,
suggesting blue®m was equally effective as CHX [25].

Similarly, blue®m was found to be an alternative to CHX in reducing the total microbial load, especially
Porphyromonas gingivalis load among the patients who had undergone implant surgery [26]. Our results are
in accordance with the previous studies, as pre-procedural rinsing with blue®m resulted in lesser microbial
colony count in aerosols as compared to CHX, minimizing the extent of microbial contamination. Therefore,
the use of blue®m mouthwash as part of routine protective measures can significantly reduce the risk of
contamination and transmission of infectious agents, contributing to a safer dental environment for both
operator and patient.

Limitations
The above-mentioned study has an observational study design, which is the lowest level of evidence. A small
sample size has been considered in this study. Further studies with large sample sizes can substantiate the
results of this study.

Conclusions
This study's findings suggest that there is a reduction in the bacterial load in the aerosols that are emitted
during the ultrasonic scaling procedure with the use of oxygen-enriched mouthwash (blue®m) as a pre-
procedural rinse when compared with chlorhexidine. This research paves the way to use oxygen-enriched
mouthwash as a safe alternative to chlorhexidine as a pre-procedural rinse in routine dental practice.

Additional Information
Author Contributions
All authors have reviewed the final version to be published and agreed to be accountable for all aspects of the
work.

Concept and design:  Vyshnavi B. Sindhusha, Arvina Rajasekar

Acquisition, analysis, or interpretation of data:  Vyshnavi B. Sindhusha, Arvina Rajasekar

Drafting of the manuscript:  Vyshnavi B. Sindhusha, Arvina Rajasekar

Critical review of the manuscript for important intellectual content:  Vyshnavi B. Sindhusha, Arvina
Rajasekar

Supervision:  Vyshnavi B. Sindhusha, Arvina Rajasekar

Disclosures
Human subjects: Consent was obtained or waived by all participants in this study. Human Ethics

2023 Sindhusha et al. Cureus 15(11): e49164. DOI 10.7759/cureus.49164 12 of 14

javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)
javascript:void(0)


Committee of Saveetha Dental College and Hospitals issued approval IHEC/SDC/PERIO-2104/22/234.
Animal subjects: All authors have confirmed that this study did not involve animal subjects or tissue.
Conflicts of interest: In compliance with the ICMJE uniform disclosure form, all authors declare the
following: Payment/services info: All authors have declared that no financial support was received from
any organization for the submitted work. Financial relationships: All authors have declared that they have
no financial relationships at present or within the previous three years with any organizations that might
have an interest in the submitted work. Other relationships: All authors have declared that there are no
other relationships or activities that could appear to have influenced the submitted work.

Acknowledgements
I would like to thank the research facilities of Saveetha Dental College and Hospitals for giving us the
opportunity to conduct this study.

References
1. Harrel SK, Molinari J: Aerosols and splatter in dentistry: a brief review of the literature and infection control

implications. J Am Dent Assoc. 2004, 135:429-37. 10.14219/jada.archive.2004.0207
2. Hinds WC, Zhu Y: Aerosol Technology: Properties, Behavior, and Measurement of Airborne Particles . John

Wiley & Sons, New York, NY; 2012.
3. Harrel SK, Barnes JB, Rivera-Hidalgo F: Aerosol and splatter contamination from the operative site during

ultrasonic scaling. J Am Dent Assoc. 1998, 129:1241-9. 10.14219/jada.archive.1998.0421
4. Cottone JA, Terezhalmy GT, Molinari JA: Cottone's Practical Infection Control in Dentistry . Lippincott

Williams & Wilkins, Baltimore, MD; 1996.
5. Nayak SU, Kumari A, Rajendran V, Singh VP, Hegde A, Pai KK: Comparative evaluation of efficacy of

chlorhexidine and herbal mouthwash as a preprocedural rinse in reducing dental aerosols: a microbiological
study. Int J Dent. 2020, 2020:2021082. 10.1155/2020/2021082

6. Fine DH, Mendieta C, Barnett ML, Furgang D, Meyers R, Olshan A, Vincent J: Efficacy of preprocedural
rinsing with an antiseptic in reducing viable bacteria in dental aerosols. J Periodontol. 1992, 63:821-4.
10.1902/jop.1992.63.10.821

7. Kampf G: Acquired resistance to chlorhexidine - is it time to establish an 'antiseptic stewardship' initiative? .
J Hosp Infect. 2016, 94:213-27. 10.1016/j.jhin.2016.08.018

8. Knighton DR, Hunt TK, Scheuenstuhl H, Halliday BJ, Werb Z, Banda MJ: Oxygen tension regulates the
expression of angiogenesis factor by macrophages. Science. 1983, 221:1283-5. 10.1126/science.6612342

9. Eisenbud DE: Oxygen in wound healing: nutrient, antibiotic, signaling molecule, and therapeutic agent . Clin
Plast Surg. 2012, 39:293-310. 10.1016/j.cps.2012.05.001

10. Babich H, Wurzburger BJ, Rubin YL, Sinensky MC, Blau L: An in vitro study on the cytotoxicity of
chlorhexidine digluconate to human gingival cells. Cell Biol Toxicol. 1995, 11:79-88. 10.1007/BF00767493

11. Mattei BM, Imanishi SA, de Oliveira Ramos G, de Campos PS, Weiss SG, Deliberador TM: Mouthwash with
active oxygen (blue®m) reduces postoperative inflammation and pain. Case Rep Dent. 2021, 2021:5535807.
10.1155/2021/5535807

12. Devker NR, Mohitey J, Vibhute A, Chouhan VS, Chavan P, Malagi S, Joseph R: A study to evaluate and
compare the efficacy of preprocedural mouthrinsing and high volume evacuator attachment alone and in
combination in reducing the amount of viable aerosols produced during ultrasonic scaling procedure. J
Contemp Dent Pract. 2012, 13:681-9. 10.5005/jp-journals-10024-1209

13. Trenter SC, Walmsley AD: Ultrasonic dental scaler: associated hazards. J Clin Periodontol. 2003, 30:95-101.
10.1034/j.1600-051x.2003.00276.x

14. Villani FA, Aiuto R, Paglia L, Re D: COVID-19 and dentistry: prevention in dental practice, a literature
review. Int J Environ Res Public Health. 2020, 17:4609. 10.3390/ijerph17124609

15. Upendran A, Gupta R, Geiger Z: Dental Infection Control. StatPearls Publishing, Treasure Island, FL; 2023.
16. Logothetis DD, Martinez-Welles JM: Reducing bacterial aerosol contamination with a chlorhexidine

gluconate pre-rinse. J Am Dent Assoc. 1995, 126:1634-9. 10.14219/jada.archive.1995.0111
17. Mariotti AJ, Rumpf DA: Chlorhexidine-induced changes to human gingival fibroblast collagen and non-

collagen protein production. J Periodontol. 1999, 70:1443-8. 10.1902/jop.1999.70.12.1443
18. Warad S, Bhatagunaki RV: Effect of different mouth washes as a pre-procedural rinse to combat aerosol

contamination-a cross-sectional study. Univ J Dent Sci. 2020, 6:58-62. 10.21276/ujds.2020.6.3.8
19. Chen S, Chen JW, Guo B, Xu CC: Preoperative antisepsis with chlorhexidine versus povidone-iodine for the

prevention of surgical site infection: a systematic review and meta-analysis. World J Surg. 2020, 44:1412-24.
10.1007/s00268-020-05384-7

20. Healing oxygen: healing action applied in dentistry . (2011). Accessed: October 20, 2023:
https://static.webshopapp.com/shops/035143/files/056054158/dutch-journal-dentistry-tandartspraktijk-
healing-o.pdf?_ga....

21. Cunha EJ, Auersvald CM, Deliberador TM, Gonzaga CC, Esteban Florez FL, Correr GM, Storrer CL: Effects of
active oxygen toothpaste in supragingival biofilm reduction: a randomized controlled clinical trial. Int J
Dent. 2019, 2019:3938214. 10.1155/2019/3938214

22. Shibli JA, Rocha TF, Coelho F, et al.: Metabolic activity of hydro-carbon-oxo-borate on a multispecies
subgingival periodontal biofilm: a short communication. Clin Oral Investig. 2021, 25:5945-53.
10.1007/s00784-021-03900-0

23. Rajkhowa C, Shiny Supriya L, Bhavadharani J, Afreen Jannath A, Nivedha K, Padmanaban A: Comparison of
the efficacy of active oxygen-containing mouthwash (BlueM) with chlorhexidine mouthwash (Hexidine) and
its effect on plaque, calculus, and gingival inflammation. Int J Oral Health Dent. 2023, 9:44-7.
10.18231/j.ijohd.2023.008

24. Santos VC, Maquera-Huacho PM, Imbriani MJ, Minhaco VM, Spolidorio DM: Effects of BlueM® against

2023 Sindhusha et al. Cureus 15(11): e49164. DOI 10.7759/cureus.49164 13 of 14

https://dx.doi.org/10.14219/jada.archive.2004.0207
https://dx.doi.org/10.14219/jada.archive.2004.0207
https://www.wiley.com/en-us/Aerosol+Technology:+Properties,+Behavior,+and+Measurement+of+Airborne+Particles,+3rd+Edition-p-9781119494041
https://dx.doi.org/10.14219/jada.archive.1998.0421
https://dx.doi.org/10.14219/jada.archive.1998.0421
https://www.worldcat.org/title/cottones-practical-infection-control-in-dentistry/oclc/638265584
https://dx.doi.org/10.1155/2020/2021082
https://dx.doi.org/10.1155/2020/2021082
https://dx.doi.org/10.1902/jop.1992.63.10.821
https://dx.doi.org/10.1902/jop.1992.63.10.821
https://dx.doi.org/10.1016/j.jhin.2016.08.018
https://dx.doi.org/10.1016/j.jhin.2016.08.018
https://dx.doi.org/10.1126/science.6612342
https://dx.doi.org/10.1126/science.6612342
https://dx.doi.org/10.1016/j.cps.2012.05.001
https://dx.doi.org/10.1016/j.cps.2012.05.001
https://dx.doi.org/10.1007/BF00767493
https://dx.doi.org/10.1007/BF00767493
https://dx.doi.org/10.1155/2021/5535807
https://dx.doi.org/10.1155/2021/5535807
https://dx.doi.org/10.5005/jp-journals-10024-1209
https://dx.doi.org/10.5005/jp-journals-10024-1209
https://dx.doi.org/10.1034/j.1600-051x.2003.00276.x
https://dx.doi.org/10.1034/j.1600-051x.2003.00276.x
https://dx.doi.org/10.3390/ijerph17124609
https://dx.doi.org/10.3390/ijerph17124609
https://www.ncbi.nlm.nih.gov/books/NBK470356/
https://dx.doi.org/10.14219/jada.archive.1995.0111
https://dx.doi.org/10.14219/jada.archive.1995.0111
https://dx.doi.org/10.1902/jop.1999.70.12.1443
https://dx.doi.org/10.1902/jop.1999.70.12.1443
https://dx.doi.org/10.21276/ujds.2020.6.3.8
https://dx.doi.org/10.21276/ujds.2020.6.3.8
https://dx.doi.org/10.1007/s00268-020-05384-7
https://dx.doi.org/10.1007/s00268-020-05384-7
https://static.webshopapp.com/shops/035143/files/056054158/dutch-journal-dentistry-tandartspraktijk-healing-o.pdf?_ga=1.179714342.323417379.1487907128
https://static.webshopapp.com/shops/035143/files/056054158/dutch-journal-dentistry-tandartspraktijk-healing-o.pdf?_ga=1.179714342.323417379.1487907128
https://dx.doi.org/10.1155/2019/3938214
https://dx.doi.org/10.1155/2019/3938214
https://dx.doi.org/10.1007/s00784-021-03900-0
https://dx.doi.org/10.1007/s00784-021-03900-0
https://dx.doi.org/10.18231/j.ijohd.2023.008
https://dx.doi.org/10.18231/j.ijohd.2023.008
https://dx.doi.org/10.1590/0103-6440202305133


Streptococcus mutans biofilm and its virulence gene expression. Braz Dent J. 2023, 34:19-28. 10.1590/0103-
6440202305133

25. Ashref A, Gajendran P, Nesappan T: Comparative evaluation of the clinical efficacy of oxygen enriched
mouthwash and chlorhexidine mouthwash in patients undergoing dental implant placement. J Odontol.
2022, 6:609.

26. Pawane IR, Ashref A, Rajasekar A: Antibacterial efficacy of oxygen enriched mouthwash in patients
undergoing dental implant placement by real time polymerase chain reaction. J Popl Ther Clin Pharmacol.
2023, 30:121-7. 10.47750/jptcp.2023.30.06.016

2023 Sindhusha et al. Cureus 15(11): e49164. DOI 10.7759/cureus.49164 14 of 14

https://dx.doi.org/10.1590/0103-6440202305133
https://www.longdom.org/open-access/comparative-evaluation-of-the-clinical-efficacy-of-oxygen-enriched-mouthwash-and-chlorhexidine-mouthwash-in-patients-undergoing-de-89902.html
https://dx.doi.org/10.47750/jptcp.2023.30.06.016
https://dx.doi.org/10.47750/jptcp.2023.30.06.016

	Efficacy of Oxygen-Enriched Mouthwash as a Pre-procedural Mouth Rinse Against Oral Microbes Produced During Ultrasonic Scaling
	Abstract
	Aim
	Materials and methods
	Results
	Conclusion

	Introduction
	Materials And Methods
	FIGURE 1: Sample size calculation using G*Power software
	Inclusion criteria
	Exclusion criteria
	Methodology
	Statistical analysis

	Results
	FIGURE 2: Initial bacterial load on the patient's chest area in the experimental group
	FIGURE 3: Initial bacterial load on the patient's shoulder area in the experimental group
	FIGURE 4: Initial bacterial load on the patient's chest area in the control group
	FIGURE 5: Initial bacterial load on the patient's shoulder area in the control group
	FIGURE 6: CFUs on the blood agar plate placed on the patient’s chest area after the pre-procedural rinse in the experimental group
	FIGURE 7: CFUs on the blood agar plate placed on the patient’s shoulder area after the pre-procedural rinse in the experimental group
	FIGURE 8: CFUs on the blood agar plate placed on the patient’s chest area after the pre-procedural rinse in the control group
	FIGURE 9: CFUs on the blood agar plate placed on the patient’s shoulder area after the pre-procedural rinse in the control group
	TABLE 1: Mean and standard deviation of the CFUs

	Discussion
	Limitations

	Conclusions
	Additional Information
	Author Contributions
	Disclosures
	Acknowledgements

	References


