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INTRODUCTION 
Dental plaque is a complex structure also known as 

"biofilm" and is composed of bacteria, especially 

Streptococcus mutans. Bacterial biofilms are present in 

the mouth, especially on the surfaces of teeth and oral 

mucosa such as gums and periodontal tissues. Dental 

plaque deposits bacteria on the surfaces of teeth and 

along the gum line, leading to irritation and the 

formation of gum pockets. Mechanical plaque control 

through brushing and flossing is the most recommended 

and effective method for maintaining oral hygiene and 

periodontal health
[1] 

and preventing dental caries.
[2-4]

 In 

addition to mechanical plaque control, various 

antimicrobial agents are also added to chemical plaque 

control agents (such as toothpaste and mouthwash) to 

inhibit the growth of dental plaque biofilm
[5,6]

 especially 

in areas of the mouth that are not easily reached by 

brushing.
[7,8]

 The use of oral care products such as 

toothpaste and mouthwash is the most important means 

of preventing periodontal disease. Indeed, chlorhexidine 

is used with some success for the management of 

periodontal disease, particularly as an adjunct to oral 

hygiene and non-surgical therapy.
[9]

 Chemical plaque 

control agents have good substantivity in the oral cavity, 

which allows them to maintain oral hygiene between 

brushings. Toothpastes and mouthwashes contain various 

antimicrobial agents or compounds whose effectiveness 

in controlling plaque and preventing gingivitis and 

periodontitis is well established and continues to be 

studied.
[10-12] 
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ABSTRACT 

Aims: To evaluate the efficacy of CUR Q Fresh mouthwash on prevention of plaque accumulation for dental 

students aged (18-22) years, to compare between the efficacy of CUR Q Fresh and 0.12 chlorhexidine gluconate 

mouthwash and to compare the effects between males and females, and to determine any oral disturbance or 

discomfort following the use of CUR Q Fresh and 0.12 chlorhexidine gluconate mouthwashes. Materials and 

Methods: The study sample consisted of 60 Students from College of Dentistry/ University of Mosul (30 males 

and 30 females). Their ages were ranged between 18-22 years. Study students were divided into two groups. 

Group A (30students) (15 males and 15 females) students were advised to use experimental CUR Q Fresh 

mouthwash. Group B (30students) (15 males and 15 females) students were advised to use 0.12% chlorhexidine 

gluconate mouthwash. The period of study was 21 days. Plaque index was assessed at baseline, after 14 days, and 

after 21 days. Results: Both mouthwashes were similarly effective in reducing plaque levels, throughout the study 

period. Although Group A showed slightly better results numerically, this difference was not statistically 

significant. Also in Group A and Group B no significant gender-related differences in plaque index were 

observed. In Group A, 10% noticed a disruption in their usual sense of taste and 6.6% percent reported differences 

in how food tasted to them; yet these effects were not seen in Group B. Also 6.6% of Group B experienced 

burning sensations in various parts of the oral mucosa and 6.6% showed a change in tooth color according to the 

VITA Tooth Guide 3 D. MASTER. Conclusions: CUR Q Fresh mouthwash is more effective than 0.12 

chlorhexidine gluconate to reduce dental plaque accumulation. 
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Chlorhexidine mouthwash is arguably one of the most 

widely used antimicrobial agents, used by dentists and 

the general public with and without oral disease to 

reduce the bacterial load in the oral cavity under the 

pretext of preventing and treating oral disease. 

Chlorhexidine mouthwash has also been shown to reduce 

plaque formation and gingivitis in patients.
[12]

 

Chlorhexidine mouthwash can have a number of side 

effects, such as discoloration of tooth surfaces, 

restorations, and the tongue. Also, some people may 

notice a change in their sense of taste during treatment. 

In rare cases, a permanent change in taste can occur after 

treatment is complete.
[13]

 

 

CUR Q Fresh Mouthwash is made from herbal 

compounds and contains turmeric extract (Curcuma 

longa), tulsi extract (Ocimum sanctum), eucalyptus oil 

(Eucalyptus globulus), clove oil (Syzgium aromaticum), 

thyme oil (Thymus vulgaris), tea tree oil (Melaleuca 

alternifolia), and honey.
[14]

 CUR Q Fresh Mouthwash has 

shown positive results in reducing plaque buildup. These 

findings support the growing body of evidence that 

turmeric-based herbal formulations are effective in 

combating plaque. It contains curcumin, a polyphenol 

known for its anti-inflammatory, antimicrobial, and 

antioxidant properties, which has been shown to be 

effective in disrupting oral biofilms and reducing 

microbial colonization.
[15]

 

 

This study aimed to evaluate the efficacy of CUR Q 

Fresh mouthwash on prevention of plaque accumulation 

for dental students aged (18-22) years, to compare the 

efficacy with 0.12 chlorhexidine gluconate and to 

compare the effects between males and females, and to 

determine any oral disturbance or discomfort following 

the use of CUR Q Fresh and 0.12 chlorhexidine 

gluconate mouthwashes. 

 

MATERIALS AND METHODS 

The Samples 
The study sample consisted of 60 students from College 

of Dentistry/ University of Mosul (30 males and 30 

females). Their ages were ranged between 18-22 years, 

with mild to moderate plaque accumulation. Study 

students were divided into two groups.
[16]

 

Group A: (30 students) (15 males and 15 females) 

students were advised to use experimental CUR Q Fresh 

mouthwash. 

Group B: (30 students) (15 males and 15 females) 

students were advised to use 0.12% chlorhexidine 

gluconate mouthwash. Before the examination, 

demographic information was obtained for each person 

including name, age, gender, medical history and allergy. 

 

Inclusion criteria 
Dental students aged 18-22 years, systemically healthy 

with mild to moderate plaque accumulation.
[17] 

 

 

 

Exclusion criteria 
Mouthwash use in past 3 months, orthodontic and 

prosthetic appliances, systemic disorders, pregnancy, 

smoking and patients with established periodontitis.
[17]

 

 

METHODS 

Group A: Students were advised to use 5ml of CUR Q 

Fresh mouthwash. According to instruction the patient 

should brush his/her teeth 30-40 minutes before using the 

mouthwash. After that, the patient should use the 

mouthwash, gargle for 1 minute and then spit out three 

times daily. The product was produced by [BSA Pharma 

Inc] at Ambala (Haryana, 2007). 

 

Each 100 ml contains of Cur Q Fresh 100ml Oral Rinse 

Liquid. Contain. 

Haldi (Curcuma Longa Extract)              0.1% 

Tulsi (Ocimum sanctum Extract             0.05% 

Eucalyptus (Eucalyptus globulus Oil)      0.09% 

Clove (Syzgium aromaticum Oil)            0.05% 

Thymol (Thymus vulgaris Oil)              0.05% 

Tea Tree (Melaleuca altemifolia Oil)       0.1% 

Honey 5% 

Group B: Students were advised to use Chlorhexidine 

gluconate (CHX) 0.12% Mouthwash. According to 

instruction the patient should brush his/ her teeth 30 

minutes before using the mouthwash. After that, the 

patient should use the mouthwash, gargle for 1 minute 

and then spit out twice daily. 

 

 
 

Ethical Consideration 

A signed agreement was obtained from the students and 

gave them/her a paper explaining the purpose of the 

research. His/her information is kept with the researcher 

only, and he or she is free to decline or withdraw at 

whatever time. The confirmation review letter from the 

Research Ethics Committee of the College of Dentistry, 

University of Mosul, was obtained carrying number 

4S/995;at date 5/19/2024. 

 

Instruments and Supplies 

Instruments and supplies that had been used include: 

Cotton rolls. Disposables plane mouth mirrors, Gloves 
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and masks, Disposables trays, Shade guide, 3D-Master, 

Autoclave, WHO periodontal probes. 

 

Clinical Examination 

The plaque index by (Silness and Löe, 1964)
[18]

 was used 

to evaluate dental plaque accumulation using WHO 

periodontal probe. Six index teeth examined were: 16, 

12, 24, 36, 32 and 44.
[19]

 Parameters were recorded for 

plaque index at baseline 14
th

 day, and 21
st
 day. 

 

These questions were asked to students after using the 

mouthwash. 

Do you notice any changes related to oral cavity when 

you use the mouthwash? 

 A transitory interference with normal taste. 

 Burning sensations in various parts of the oral 

mucosa. 

 Dryness sensation. 

 Alterations in food taste. 

 Soreness of oral mucosa, tongue and gingiva 

 

Inter and Intra Examiner Calibration 

Inter examiner calibration was done by examining 5 

persons by researcher and comparing the results with 

those made by an expert dentist, while intra examiner 

calibration was done by examining the same persons on 

two separate periods of one week. Clinical examination 

conducted included DMFT, Plaque Indices. The findings 

indicated that there were no statistically significant 

differences at a significance level of p > 0.05. 

 

Statistical analysis 

The data were analyzed as Means ± standard deviation 

SD by One Way ANOVA using Duncan's test among 

periods, and t-test between the two groups at same period 

with significant level at p≤0.05 using computer statistical 

software (Sigma-Plot Version 12.5). 

 

RESULTS 

The plaque index scores for participants in Group A 

showed a statistically significant reduction over the 

course of the study. A repeated measures ANOVA was 

employed to evaluate changes in plaque accumulation at 

three different intervals: Baseline, Day 14, and Day 21. 

The analysis revealed a highly significant decrease in 

plaque levels over time p < 0.001, indicating that the 

mouthwash had a notable effect on reducing plaque 

formation. 

 

Post-hoc analysis using Bonferroni correction indicated 

that all time-point comparisons were statistically 

significant (p ≤ 0.05), as indicated by the differing 

superscript letters (A, B, C). This suggests a progressive 

and consistent improvement in plaque control throughout 

the 21-day study period (Table 1). 

 

 

 

Table (1): Comparison of plaque index for Group A 

among study intervals. 

Interval Plaque index 

Baseline 1.01 ± 0.338     A 

Day 14 0.373 ± 0.218     B 

Day 21 0.191 ± 0.11      C 

Probability value <0.001 

Data as mean ± S. D (N=30 group). Significantly at 

p≤0.05. 

 

The plaque index scores for Group B participants using 

0.12% chlorhexidine gluconate mouthwash showed a 

statistically significant reduction over time. A repeated 

measures ANOVA was applied to assess changes in 

plaque accumulation at three different time intervals: 

Baseline, Day 14, and Day 21. The results revealed a 

highly significant reduction in plaque index values, with 

a p-value < 0.001 (Table 2). 

 

Post-hoc analysis with Bonferroni correction 

demonstrated that all pairwise comparisons between time 

points were statistically significant (p ≤ 0.05), as 

reflected by the different superscript letters (A, B, C) 

next to each mean value. These findings confirm a 

progressive and consistent reduction in plaque levels 

throughout the 21-day follow-up period. 

 

Table (2): Comparison of plaque index for Group B 

among study intervals. 

Interval Plaque index 

Baseline 0.969 ± 0.36     A 

Day 14 0.405 ± 0.26     B 

Day 21 0.247 ± 0.14     C 

Probability value <0.001 

Data as mean ± S. D (N=30 group). Significantly at 

p≤0.05. 

 

Table (3) compares the plaque index between Group A 

and Group B across three time intervals. The use of the 

same superscript letter ―A‖ across all values indicates 

that there were no statistically significant differences 

between the two groups at any time point (p ≤ 0.05). 

 

Both CUR Q Fresh and chlorhexidine mouthwashes were 

similarly effective in reducing plaque levels, with no 

significant difference between the two groups throughout 

the study period. While Group A showed slightly better 

results numerically, this difference was not statistically 

significant. 
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Table (3): Comparison of plaque index between Group A and Group B. 

Groups No. Baseline Day 14 Day 21 

Group A 30 1.01± 0.33  A 0.373 ± 0.21  A 0.191 ± 0.11  A 

Group B 30 0.969 ± 0.36  A 0.405 ± 0.26  A 0.247 ± 0.14  A 

Probability 0.651 0.614 0.107 

Data as mean ± S. D (N=30 group). Significantly at p≤0.05. 

 

Table (4) presents the comparison of plaque index values 

between males and females participants in Group A 

across three study intervals. The superscript letters (A) 

indicate no statistically significant difference at any time 

point between the genders. Both males and females 

demonstrated a progressive reduction in plaque 

accumulation over time, However, no significant gender-

related differences were found significant (p = 0.197). 

 

Table (4): Comparison of plaque index for Group A between Males and females. 

Groups A No. Baseline Day 14 Day 21 

Males 15 1.05± 0.4  A 0.44± 0.26  A 0.21± 0.14  A 

Females 15 0.96± 0.96  A 0.30±0.12  A 0.16 ± 0.08  A 

Probability 0.509 0.074 0.197 

Data as mean ± S. D (N=30 group). Significantly at p≤0.05. 

 

Table (5) displays a gender-based comparison of plaque 

index among participants in Group B (across three 

different time intervals. Throughout the study, no 

significant gender-related differences in plaque index 

were observed. The use of 0.12% chlorhexidine 

gluconate mouthwash led to a consistent reduction in 

plaque accumulation in both males and females. The 

shared superscript letter ―A‖ in all entries confirms that 

no statistically significant differences were found at any 

time point (p ≤ 0.05). 

 

Table (5): Comparison of plaque index for Group B between Males and females. 

Groups No. Day 0 Day 14 Day 21 

Males 15 1.09± 0.35  A 0.44±0.3  A 0.25± 0.18  A 

Females 15 0.84± 0.34  A 0.36±0.22  A 0.23 ± 0.1  A 

Probability 0.06 0.457 0.776 

Data as mean ± S. D (N=30 group). Significantly at p≤0.05. 

 

Taste and shade guide 

Regarding students answer to the questions about taste 

alteration, 10% of students who used the CUR Q FRESH 

mouthwash had a transitory interference with normal 

taste and 6.6% had alterations in food taste, and 6.6% 

patient used the Chlorhexidine Gluconate 0.12 

mouthwash had burning sensations in various parts of the 

oral mucosa. 

 

Shade guide test 

Two students who used the Chlorhexidine Gluconate 

0.12 mouthwash had shade guide change (VITA Tooth 

guide 3D-MASTER) the first one had alteration in shade 

guide from  2L1.5 to 2L2.5 and the  second had 

alteration from 1M2 to 2L1.5. While no change was seen 

in students who used CUR Q Fresh mouthwash. 

 

DISCUSSION 

Effective plaque control measures are essential for 

recovering individuals with gingival disorders. Dental 

plaque not only initiates gingivitis but is one of multi 

factors for dental caries formation.
[20-22] 

The current study 

demonstrated a statistically significant reduction in 

plaque index scores among participants in Group A who 

used CUR Q Fresh herbal mouthwash over a 21-day 

period. The repeated measures ANOVA revealed a 

highly significant overall decrease in plaque 

accumulation (p < 0.001), with post-hoc Bonferroni 

analysis confirming that each time-point comparison 

(Baseline vs. Day 14, Day 14 vs. Day 21, and Baseline 

vs. Day 21) was statistically significant (p ≤ 0.05). The 

progressive decline in plaque scores—starting from a 

baseline mean, on Day 14, and reaching by Day 21—

indicates that the mouthwash provided effective and 

consistent plaque control. 

 

These findings are consistent with growing evidence 

supporting the anti-plaque potential of turmeric-based 

and herbal formulations. contains curcumin, a 

polyphenol with documented anti-inflammatory, 

antimicrobial, and antioxidant properties that are 

effective in disrupting oral biofilms and reducing 

microbial colonization.
[23]

 

 

The additional components found in CUR Q Fresh play a 

role in its effectiveness well. Clove oil (Syzgium 

aromaticum) tea tree oil (Melaleuca alternifolia) and 

Tulsi (Ocimum sanctum) are among these ingredients 

that help inhibit the growth of common bacteria 

responsible for oral health issues like plaque build up as 

mentioned in a study.
[24]

 

 

The current study demonstrated a significant and 

progressive reduction in plaque index scores among 

participants in Group B who used 0.12% chlorhexidine 

gluconate mouthwash over a 21-day period. The mean 
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plaque index significantly decreased from Baseline to 

Day 14 and Day 21. A repeated measures ANOVA 

confirmed the statistical significance of this reduction (p 

< 0.001), and subsequent Bonferroni-adjusted post-hoc 

tests validated that each time point differed significantly 

from the others (p ≤ 0.05). 

 

Chlorhexidine gluconate remains the most effective and 

widely studied antiseptic in the prevention and control of 

dental plaque due to its potent antimicrobial properties 

and strong substantivity, which allows it to bind to oral 

tissues and release slowly over time.
[25]

 

 

The findings contrast the effectiveness of a CUR Q Fresh 

mouthwash and a 0.12 percent chlorhexidine gluconate 

mouthwash in managing dental plaque during a 21 day 

observation with dental students involved in the study. 

Even though there wasn't any significant difference 

between the two groups at any specific time throughout 

the study, the consistent numerical trends favored CUR 

Q Fresh indicating its potential clinical edge, in reducing 

plaque buildup. 

 

Both groups showed plaque index values at the start 

(Baseline) indicating uniformity before any treatment 

was administered. After two weeks (Day 14) both groups 

saw a decrease in plaque scores; Group A (CUR Q 

Fresh) average was slightly lower than Group B 

(chlorhexidine). This pattern persisted until Day 21 when 

Group A maintained a lower mean plaque index 

compared to Group B score. Although there were no 

statistically significant differences between the two 

groups at any time point (p ≤ 0.05), the consistent and 

significant decrease in Group A suggests that enhanced 

effectiveness of CUR Q Fresh could be credited to its 

herbal blend that mainly consists of turmeric  a well-

known ingredient, for its antimicrobial properties and 

anti-inflammatory and antioxidant effects.
[26]

 In addition 

to rest of the herbal found in CUR Q Fresh mouthwash 

like Tulsi (Oimum sanctum) clove oil, eucalyptus oil, 

thymol and tea tree oil. It is known that these extracts 

have anti-inflammatory properties, which might work 

together to improve oral health by decreasing microbial 

levels and inflammation without causing the common 

side effects related to chlorhexidine, such tooth 

discoloration, mucosal irritation and changes, in taste 

perception.
[21]

 

 

The current gender-based analysis of plaque index in 

participants using CUR Q Fresh they looked at three 

different time points. The starting point (Baseline), Day 

14 and Day 21. The findings indicated a decrease in 

plaque buildup over the course of the study, for both 

males and females participants which supports the 

effectiveness of using CUR Q Fresh for maintaining 

good oral hygiene and reducing plaque buildup. While 

there weren't any differences between male and female 

participants at any point (with p value > 0.05) the 

numbers hint at a slight improvement, among the female 

group. 

The results align with research showing better oral health 

outcomes in female. This could be because women are 

more aware of health practices and tend to follow them 

more diligently due, to higher motivation.
[27]

 

 

The information provided of the report compares how 

plaque levels changed over three weeks for males and 

females using a mouthwash in Group B at different time 

intervals. Baseline, Day 14 and Day 21. The findings 

suggest that while both males and females participants 

experienced a decrease in buildup during the study 

period there were no notable differences based on gender 

at any point, throughout the study. 

 

By the day of the study period the plaque index showed a 

gradual decline, with males at 0.25 ± 0.18 and females at 

0.23 ± 0.10. Interestingly there was no difference 

between the genders (p=0·776) suggestive of a similar 

reduction in plaque buildup for both groups by the 

study’s end. This indicates that chlorhexidine gluconate 

mouthwash is equally effective for both males and 

females, in reducing plaque accumulation over time.
[28,29]

 

Gender variations in health can sometimes be detected in 

specific situations like the impact of hormones on gum 

inflammation or variations, in oral hygiene habits.
[30]

 

 

The study’s findings show that 6.6% occurrence of 

burning sensations imply that while chlorhexidine is 

efficient it might lead to discomfort in a minor group of 

users. Therefore, it's crucial for healthcare providers to 

take into account patient comfort in addition, to 

effectiveness when suggesting mouth rinses. 

Additionally the results of this study are consistent, with 

research that indicates oral mucosal irritation and 

burning sensations linked to the use of chlorhexidine 

commonly diminish over time and go away once the 

usage is stopped.
[31]

 

 

The discovery that 6.6% of students using 0.12% 

Chlorhexidine Gluconate mouthwash showed a change 

in tooth color according to the VITA Tooth Guide 3 D. 

MASTER is a finding that deserves further exploration. 

The shifts in shade seen in two student– particularly from 

3ML to 3MM and from 4MM to 3ML – indicate the 

possible impact of chlorhexidine on teeth’s color or 

staining over time, as a known side effect of this 

mouthwash.
[32] 

 

Despite its plaque and gingivitis control properties and 

effectiveness in oral care maintenance efforts, 

Chlorhexidine gluconate has been found to potentially 

lead to tooth staining when used over prolonged periods 

of time. This staining is attributed to its interaction with 

proteins, in saliva and bacterial cell membranes which 

could consequently result in the discoloration of tooth 

enamel.
[33] 

 

CONCLUSIONS 

The efficacy of herbal mouthwash (Cur Q Frash) was 

more effective in reducing plaque as compared to 



Alameen et al.                                                                                     World Journal of Advance Healthcare Research 

422                      │      │      ISO 9001:2015 Certified JournalVolume 9, Issue 7, 2025           │        www.wjahr.com 

chlorhexidine mouthwash and may be considered as a 

good alternative. The chlorhexidine mouthwash was 

reported with many side effects which limits its 

acceptability and long-term use, whereas the presently 

tested herbal mouthwash had no side effects apart from 

mild burning sensation. 

 

REFERENCES 

1. Sugano, N. Biological plaque control: Novel 

therapeutic approach to periodontal disease. J. Oral 

Sci, 2012, 54, 1–5. [Google Scholar] [CrossRef] 

[Green Version]. 

2. Al-Nuaimi NH, Gasgoos SS. Effect of Chicken 

Eggshell Paste on Enamel Surface Microhardness 

and Colour Change of Artificial Carious Lesions 

Created on Permanently Extracted Teeth. Georgian 

Medical News, 2023; 7(340): 107-112. 

3. Badran IB, Gasgoos SS. Tensile bond strength of 

self-adhesive flowable composite as pit and fissure 

sealant bonded to enamel surface in comparison 

with fissure sealants (An in vitro study). Al-Rafidain 

Dent J., 2021; 21(1): 135-145. 

4. Yaseen HA, Gasgoos SS. Dental caries and body 

mass index in Mosul City schoolchildren. Dental 

Journal (Majalah Kedokteran Gigi)., 2025; 58(1): 

30–36. 

5. Allmyr, M.; Panagiotidis, G.; Sparve, E.; 

Diczfalusy, U.; Sandborgh-Englund, G. Human 

exposure to triclosan via toothpaste does not change 

CYP3A4 activity or plasma concentrations of 

thyroid hormones. Basic Clin. Pharmacol. Toxicol, 

2009; 105: 339–344. [Google Scholar] [CrossRef] 

[Green Version. 

6. Fadhil RA., Gasgoos SS. Effect of Different 

Mouthwashes on Gingival Health of Dental 

Students. Al-Rafidain Dent J., 2021; 21(2): 251-259. 

7. Brookes, Zoë LS, et al. "Effects of chlorhexidine 

mouthwash on the oral microbiome." Journal of 

dentistry, 2021; 113:  103768. 

 Fadhil RA., Gasgoos SS. Effect of Different  .8

Mouthwashes and Text Messages on Plaque 

Accumulation for Dental Students. Al-Rafidain Dent 

J., 2021; 21(2): 260-269. 

9. Axelsson, P.; Odont, D. Concept and Practice of 

Plaque-Control. Pediatr. Dent, 1981; 3: 13. [Google 

Scholar]. 

10. Moran, J.M. Home-use oral hygiene products: 

Mouthrinses. Periodontology, 2008; 48: 42–53. 

[Google Scholar] [CrossRef]. 

11. Teles, R.P.; Teles, F.R. Antimicrobial agents used in 

the control of periodontal biofilms: Effective 

adjuncts to mechanical plaque control? Braz. Oral 

Res. 2009, 23 (Suppl. S1), 39–48. [Google Scholar] 

[CrossRef] [PubMed] [Green Version]. 

12. Burleigh et al. Dietary nitrate supplementation alters 

the oral microbiome but does not improve the 

vascular responses to an acute nitrate dose Nitric 

Oxide (2019). 

13. Alan Carter, tartar formation Medically, Pharm.D. 

— By Scott Frothingham — Updated on November 

9, 2023. 

14. Haryana, The product was produced by [BSA 

Pharma Inc] at Ambala; India, 2007. 

15. Aryaeefar, M.R., Khakbaz, A., Akbari, S., 

Movahedi, A., Gazerani, A., Bidkhori, M. and 

Moeini, V. Effect of Alhagi maurorum distillate on 

ureteral stone expulsion: A single-blind randomized 

trial. Journal of Herbal Medicine, 2022; 34: 

p.100567. 

16. Fatima, Zaby, et al [a comparative analysis of 

turmeric and chlorhexidine mouthwashes as anti-

plaque and anti-gingivitis agents ;an poser vational 

study] cureus, 2024; 16.10 

17. Chenar mohammad, Article  in  Sulaimani dental 

journal, June 2022. 

18. Silness J., Löe H. Periodontal disease in pregnancy 

II. Correlation between oral hygiene and periodontal 

condition. Acta Odontol Scand, 1964; 22(1):           

121-135. 

19. Nozaki, K., Saleh, O. I. M., Arakawa, S., & Miura, 

H. Novel technologies to prevent dental plaque and 

calculus. Elsevier.  In Water-Formed Deposits,

2022; (pp. 543-563). 

20. Al-Nuaimi NH, Gasgoos SS. Impact of 

Hydroxyapatite Tooth Paste on Enamel Surface 

Roughness of Artificially Demineralized Permanent 

Teeth (An in vitro study). Al-Rafidain Dental 

Journal. 2025; 25(1): 95-105. 

21. Mohammed SA, Gasgoos SS. Influence of 

Er,Cr:YSGG and Diode Lasers on The Surface 

Roughness of Enamel at Fissure area: An in vitro 

Study. Al-Rafidain Dental Journal, 2023; 23(2): 

312-320. 

22. Mohammed SA, Gasgoos SS. Influence of 

Er,Cr:YSGG and Diode Lasers on The 

Microhardness of Enamel at Fissure area: (An in 

vitro Study). Al-Rafidain Dental Journal, 2023; Vol. 

23(1): 211-219. 

23. Barma, M.D., Muthupandiyan, I., Samuel, S.R. and 

Amaechi, B.T. Inhibition of Streptococcus mutans, 

antioxidant property and cytotoxicity of novel nano-

zinc oxide varnish. Archives of oral biology, 2021; 

126: 105132. 

24. Deus, F.P. and Ouanounou, A. Chlorhexidine in 

dentistry: pharmacology, uses, and adverse 

effects. International dental journal, 2022; 72(3): 

269-277. 

25. Memarzia, A., Khazdair, M.R., Behrouz, S., 

Gholamnezhad, Z., Jafarnezhad, M., Saadat, S. and 

Boskabady, M.H. Experimental and clinical reports 

on anti‐inflammatory, antioxidant, and 

immunomodulatory effects of Curcuma longa and 

curcumin, an updated and comprehensive review. 

BioFactors, 2021; 47(3): 311-350. 

26. Anwar, M.A., Sayed, G.A., Hal, D.M., Hafeez, 

M.S., Shatat, A.A.S., Salman, A., Eisa, N.M., 

Ramadan, A., El-Shiekh, R.A., Hatem, S. and Aly, 

S.H., Herbal remedies for oral and dental health: a 

https://scholar.google.com/scholar_lookup?title=Biological+plaque+control:+Novel+therapeutic+approach+to+periodontal+disease&author=Sugano,+N.&publication_year=2012&journal=J.+Oral+Sci.&volume=54&pages=1%E2%80%935&doi=10.2334/josnusd.54.1
https://doi.org/10.2334/josnusd.54.1
https://www.jstage.jst.go.jp/article/josnusd/54/1/54_1_1/_pdf
https://scholar.google.com/scholar_lookup?title=Human+exposure+to+triclosan+via+toothpaste+does+not+change+CYP3A4+activity+or+plasma+concentrations+of+thyroid+hormones&author=Allmyr,+M.&author=Panagiotidis,+G.&author=Sparve,+E.&author=Diczfalusy,+U.&author=Sandborgh-Englund,+G.&publication_year=2009&journal=Basic+Clin.+Pharmacol.+Toxicol.&volume=105&pages=339%E2%80%93344&doi=10.1111/j.1742-7843.2009.00455.x
https://doi.org/10.1111/j.1742-7843.2009.00455.x
http://openarchive.ki.se/xmlui/bitstream/10616/38133/1/thesis.pdf
https://scholar.google.com/scholar_lookup?title=Concept+and+Practice+of+Plaque-Control&author=Axelsson,+P.&author=Odont,+D.&publication_year=1981&journal=Pediatr.+Dent.&volume=3&pages=13
https://scholar.google.com/scholar_lookup?title=Concept+and+Practice+of+Plaque-Control&author=Axelsson,+P.&author=Odont,+D.&publication_year=1981&journal=Pediatr.+Dent.&volume=3&pages=13
https://scholar.google.com/scholar_lookup?title=Home-use+oral+hygiene+products:+Mouthrinses&author=Moran,+J.M.&publication_year=2008&journal=Periodontology+2000&volume=48&pages=42%E2%80%9353&doi=10.1111/j.1600-0757.2008.00260.x
https://doi.org/10.1111/j.1600-0757.2008.00260.x
https://scholar.google.com/scholar_lookup?title=Antimicrobial+agents+used+in+the+control+of+periodontal+biofilms:+Effective+adjuncts+to+mechanical+plaque+control?&author=Teles,+R.P.&author=Teles,+F.R.&publication_year=2009&journal=Braz.+Oral+Res.&volume=23&pages=39%E2%80%9348&doi=10.1590/S1806-83242009000500007&pmid=19838557
https://doi.org/10.1590/S1806-83242009000500007
http://www.ncbi.nlm.nih.gov/pubmed/19838557
http://www.scielo.br/pdf/bor/v23s1/07.pdf
https://www.sciencedirect.com/science/article/pii/S1089860319300576
https://www.sciencedirect.com/science/article/pii/S1089860319300576
https://www.sciencedirect.com/science/article/pii/S1089860319300576


Alameen et al.                                                                                     World Journal of Advance Healthcare Research 

423                      │      │      ISO 9001:2015 Certified JournalVolume 9, Issue 7, 2025           │        www.wjahr.com 

comprehensive review of their multifaceted 

mechanisms including antimicrobial, anti-

inflammatory, and antioxidant 

pathways. Inflammopharmacology, 2025; 1-76. 

27. Abbinante, A., Antonacci, A., Antonioni, M., 

Butera, A., Castaldi, M., Cotellessa, S., Di Marco, 

C., Gangale, M., Izzetti, R., Luperini, M. and 

Maiorani, C. Concordance and Clinical Outcomes 

Improvement Following Oral Hygiene Motivation: 

A Systematic Review and Report of the Workshop 

of the Italian Societies of Dental 

Hygiene. International Journal of Dentistry, 2024; 

1: 8592336. 

28. Karamani, I., Kalimeri, E., Seremidi, K., 

Gkourtsogianni, S. and Kloukos, D. Chlorhexidine 

mouthwash for gingivitis control in orthodontic 

patients: a systematic review and meta-

analysis. Oral health & preventive dentistry, 

2022; 20: b3170043. 

29. Padol, M.V., Vishwakarma, P., Dodamani, A.S., 

Gore, A.W., Chachlani, K.S. and Kharkar, S.P. 

Comparative evaluation of nutmeg mouthwash and 

0.2% chlorhexidine gluconate mouthwash on 

halitosis and plaque control: A randomized clinical 

trial. Journal of Indian Society of Periodontology, 

2022; 26(4): 384-3. 

30. Sangalli, L., Souza, L.C., Letra, A., Shaddox, L. and 

Ioannidou, E. Sex as a biological variable in oral 

diseases: evidence and future prospects. Journal of 

Dental Research, 2023; 102(13): 1395-1416. 

31. Ribeiro, A.B., Pizziolo, P.G., Clemente, L.M., 

Aguiar, H.C., Poker, B.D.C., Silva, A.A.M.E., 

Makrakis, L.R., Fifolato, M.A., Souza, G.C., 

Oliveira, V.D.C. and Watanabe, E. Strategies for 

preventing and treating oral mucosal infections 

associated with removable dentures: A scoping 

review. Antibiotics, 2024; 13(3): 273. 

32. Checchi, V., Forabosco, E., Dall'Olio, F., Kaleci, S., 

Giannetti, L. and Generali, L. Assessment of colour 

modifications in two different composite resins 

induced by the influence of chlorhexidine 

mouthwashes and gels, with and without 

anti‐staining properties: An in vitro 

study. International Journal of Dental Hygiene, 

2024; 22(3): 655-660. 

33. Bergamini, S., Bellei, E., Generali, L., Tomasi, A. 

and Bertoldi, C. A proteomic analysis of discolored 

tooth surfaces after the use of 0.12% Chlorhexidine 

(CHX) mouthwash and CHX provided with an anti-

discoloration system (ADS). Materials, 2021; 

14(15): 4338. 


