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Abstract 
Aims: The Purpose of this study was to evaluate the efficacy of benzocaine and herbal mucoadhesive patch in 
reducing pain caused by elastomeric separators.  
Materials and methods: A sample size of 40 patients were selected for the study. Elastomeric separators were 
placed mesial and distal to first maxillary molars in both quadrants and the patches were placed buccal mucosa 
above the 1st maxillary molars. The medication patch and the placebo patch were distributed randomly among 
the two groups of 20 patients each. For both of their first maxillary molars, the patients were given Visual Analogue 
Scales (VAS). The Mann-Whitney U test and Krausal test analyses were done after data collection. The patient 
recorded readings every six hours beginning 30 minutes after the patch insertion. The mucoadhesive drug and 
placebo patch was replaced after 48 hours and every six hours, the reading was remarked, and the final marking 
was conducted at 72nd hour and mucoadhesive patch was replaced.  
Results: There was statistically significant reduction in pain. when mucoadhesive drug patch was compared with 
the placebo patch. It was seen that benzocaine was most effective at 6th, 48th ,72nd hour, followed by quercetin 
patch which was effective at 6th, 48th ,72nd hour. When two drug patches were compared it was observed that 
benzocaine was significantly effective in relieving pain caused due to separators. 
 Conclusion: It can be concluded from the study that benzocaine and quercetin patches were effective in reducing 
pain caused by elastomeric separators as compared to the placebo patch. The use of benzocaine patches was most 
effective followed by a quercetin mucoadhesive patch. 
 
INTRODUCTION:  
Orthodontic discomfort is the most frequently 
reported detrimental effect of orthodontic force 
application and is a significant concern for patients, 
parents, and clinicians. Research has identified pain 
as a major factor discouraging individuals from 
seeking orthodontic treatment and a common 
reason for treatment discontinuation. Experience or 
fear of pain is the most important concern for 
patients and orthodontists, the worst aspect of 
treatment, and the main discouraging reason for 
opting for orthodontic care. Despite its clinical 
relevance, orthodontic pain remains underexplored, 
as evidenced by the relatively limited number of 
studies on this topic compared to other aspects of 

orthodontic research.1 Over the past few decades, 
there has been a growing demand for enhancing 
both smile aesthetics and occlusal function. 
However, a significant number of patients, ranging 
from children to adults, continue to show concern 
about the pain and discomfort associated with 
orthodontic treatment. As a result, some patients 
may choose to refuse, postpone, or discontinue 
orthodontic treatment.1,2 Orthodontic treatment 
typically begins with the placement of separators, 
which create space for orthodontic bands by 
exerting force to gradually wedge the teeth apart and 
loosen the tight interproximal contacts. The 
separation process generally takes between 2 to 7 
days, depending on the type of separators used.3,4 
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Various types of separators have been employed in 
orthodontics, including brass wire, latex elastics, 
elastomerics, Kesling separators, Neet separators, 
and Maxian elastic separators, among others. 
Research indicates that in recent years, springs and 
elastomerics have been the most frequently utilized 
options.5 The various types of separators differ in 
the level of discomfort they induce during the 
separation process.6 
 Due to the limited literature on the effectiveness of 
quercetin mucoadhesive patches and their 
relationship to pain management in orthodontic 
treatment, particularly during separator placement, 
this study was conducted to investigate the impact of 
quercetin on pain relief during elastomeric 
separator placement. In search of a more efficient 
patch of a mucoadhesive drug delivery system, this 
study evaluates the effect of quercetin drug by 
comparing it with a benzocaine patch. Ultimately, 
this research can improve patient acceptance and 
motivation towards orthodontic procedures due to 
better pain management. 
 
AIM OF THE STUDY: 
To evaluate and compare the effect on pain 
perception level following the placement of 
mucoadhesive buccal patch of benzocaine and 
quercetin drug.  
 
MATERIALS AND METHOD: 
40 patients were selected for the study based on 
inclusion and exclusion criteria who seek to the 
orthodontic treatment. The selected patients were 
informed about the study and its benefits and risks, 
and consent was obtained before the 
commencement of the study and placement of 
separators. Selected patients were introduced and 
instructions were given about the VAS method of 
pain assessment.  
 
The selected 40 patients were randomly divided into 
2 groups. 
• Group A: Patients applied with Benzocaine 
Mucoadhesive patch. (n=20)  
• Group B: Patients applied with 
Quercetin(herbal) Mucoadhesive patch. (n=20) 
Where, n= number of samples in each group. 
The study utilized a split-mouth design to eliminate 
potential biological variations. Elastomeric 
orthodontic separators were placed mesial and 
distal to first maxillary first molars in both 
quadrants, and the patches were placed on buccal 
mucosa above the 1st maxillary molars. The 
medication patch and the placebo patch were 
distributed randomly among the two groups of 20 
patients each. 

Group A, Patients applied a Benzocaine 
mucoadhesive patch (1X1 dimension) on the right 
side and a placebo patch on the left side to the buccal 
gingiva in the region of the first molar and second 
premolar 
Group B, Patients applied a Quercetin (herbal) 
mucoadhesive patch (1x1) dimension on the right 
side and a placebo patch on the left side to the buccal 
gingiva in the region of the first molar and second 
premolar. 
The patients were given Visual Analogue Scales 
(VAS) to record pain intensity. The mucoadhesive 
benzocaine, quercetin, and placebo patches were 
replaced at the 24th, 48th, and 72nd hours. The 
patients recorded their pain readings at the 6th, 
12th, 18th, and 24th hours, followed by the 48th and 
72nd hours. 
The data for the present study was entered in 
Microsoft Excel 2010 and analysed using the SPSS 
statistical software 27.0 Version.  The descriptive 
statistics included frequency and percentage. 
Kolmogorov-Smirnov Test was used to check the 
normality of the data. As the data did not follow the 
normal curve. Therefore, non-parametric tests were 
used for analysis. The results were analyzed in 
subgroups using the Mann-Whitney test used for 
intra group comparisons. For inter group 
comparisons, the Kruskal Wallis was employed. The 
level of significance for the present 
study was fixed at 5% 
 
RESULTS: 
The present study was performed to evaluate and 
compare the efficacy of mucoadhesive drug patches 
of benzocaine and quercetin (herbal) in relieving 
pain caused by elastomeric separators.  
The study was initiated on forty patients who came 
to the Department of Orthodontics and Dentofacial 
Orthopaedics seeking orthodontic treatment. A split-
mouth design was used in the study to rule out any 
biological variations. Elastomeric orthodontic 
separators were placed mesial and distal to first 
maxillary first molars in both quadrants, and the 
patches were placed on buccal mucosa above the 1st 
maxillary molars. The medication patch and the 
placebo patch were distributed randomly among the 
two groups of 20 patients each. 
• Group A: Benzocaine Mucoadhesive Patches  
• Group B: Quercetin Drug (Herbal) Mucoadhesive 
Patches 
The patients were given Visual Analogue Scales 
(VAS) to record pain intensity. The mucoadhesive 
benzocaine, quercetin, and placebo patches were 
replaced at the 24th, 48th, and 72nd hours. The 
patients recorded their pain readings at the 6th, 
12th, 18th, and 24th hours, followed by the 48th and 
72nd hours. 
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Table 1 Shows the mean VAS scores for Group A, At T0 (Baseline), no significant difference (p=0.301) was seen 
between benzocaine and placebo patches, however VAS score was significantly lower as benzocaine side as 
compared to placebo at T1 (1.0±0.75) with p value = 0.017, at T5 (0.70±0.23) with p value = 0.024 and at T6 

(1.35±0.14), p value = 0.001, but there was no significant difference observed at T2 (12th hour), T3 (18 hour) 
and T4 (24th hour). 

Time 
Interval 

Group A 
 Mean 

difference 
p-value 

Benzocaine Placebo 
Mean SD Mean SD 

T0 3.5 1.13 3.8 1.33 0.3±0.2 0.301 
T1 2.6 0.75 3.6 1.5 1.0±0.75 0.017* 
T2 4.3 1.12 4.7 1.14 0.4±0.02 0.327 
T3 4.95 0.99 5.2 0.76 0.25±0.23 0.429 
T4 4.55 1.05 4.6 0.82 0.05±0.23 0.583 
T5 3.05 0.88 3.75 1.11 0.70±0.23 0.024* 
T6 2.05 0.68 3.4 0.82 1.35±0.14 0.001* 

 SD= Standard Deviation, p ≤ 0.05 = Significant, CI = 95 % 
Table 1: Comparison of Pain Perception of Group A on Visual Analog Scale (VAS) At Different Intervals of 

Time 
 

 
Graph 1: Comparison of Pain Perception of Group A Visual Analog Scale (VAS) At Different Intervals of 

Time 
Table 2 Shows the mean VAS scores for Group B, At T0 (Baseline), no significant difference (p=0.301) was seen 
between quercetin and placebo patches, however pain VAS score was significantly lower in quercetin as compared 
to placebo at T1 (0.75±0.91) with p value = 0.049*, at T5 (0.8±0.06) with p value = 0.007* and at T6 (0.95±0.44), 
p value = 0.002* which was significantly different between both the subgroups, but there was no significant 
difference observed at T2 (12th hour), T3 (18 hour) and T4 ( 24th hour). 
 

Time 
Interval 

Group B 
Mean 
difference 

p-value Quercetin Placebo 

Mean SD Mean SD 

T0 3.1 0.73 3.3 0.64 0.2±0.09 0.096 

T1 3.5 1.35 4.25 0.44 0.75±0.91 0.049* 

T2 4.4 1.21 4.7 1.23 0.3±0.01 0.429 

T3 5.1 0.85 5.7 0.65 0.6±0.19 0.052 

T4 4.5 0.68 5 1.12 0.5±0.43 0.149 

T5 3.6 0.75 4.4 0.82 0.8±0.06 0.007* 

T6 2.75 1.02 3.7 0.57 0.95±0.44 0.002* 

 SD= Standard Deviation, p ≤ 0.05 = Significant, CI = 95 % 
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Table 2: Comparison of Pain Perception of Group B on Visual Analog Scale (VAS) At Different Intervals of 
Time 

 
Graph 2: Comparison of Pain Perception of Group B  On Visual Analog Scale (VAS) At Different Intervals 

Of Time 
 
Table 3 Compares the mean VAS scores for Group A and Group B mucoadhesive patches, At T0 (Baseline), there 
was no significant difference between two groups (p=0.067). However, significant pain reduction was observed in 
Group A compared to Group B at T1 (6th hour), with a mean difference of 0.9±0.60 (p=0.029*); at T5 (48th hour), 
with a mean difference of 0.55±0.13 (p=0.043*); and at T6(72nd hour), with a mean difference of 0.7±0.34 
(p=0.028*). No significant difference was observed between two groups at T2(12th hour), T3 (18th hour) and T4 
(24th hours) (p>0.05). 
 

Time 
Interval 

Group A Group B Mean 
difference 

p-value 
Mean SD Mean SD 

T0 3.5 1.13 3.1 0.73 0.4±0.40 0.067 

T1 2.6 0.75 3.5 1.35 0.9±0.60 0.029* 

T2 4.3 1.21 4.4 1.23 0.1±0.02 0.908 

T3 4.95 0.99 5.1 0.85 0.15±0.14 0.627 

T4 4.55 1.05 4.5 0.68 0.05±0.37 0.719 

T5 3.05 0.88 3.6 0.75 0.55±0.13 0.043* 

T6 2.05 0.68 2.75 1.02 0.7±0.34 0.028* 

 SD= Standard Deviation, p ≤ 0.05 = Significant, CI = 95 % 
Table 3: Intergroup Comparison of The Efficacy of Group A Vs Group B 

 

 
Graph 3: Intergroup Comparison of The Efficacy of Group A Vs Group B 
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DISCUSSION: 
Dental care is frequently associated with pain. 
According to the clinical literature and some 
systematic research studies,8,37,51,77 discomfort and 
pain are common during orthodontic treatment. The 
present study was conducted to evaluate patients' 
pain perception using Benzocaine and Quercetin 
mucoadhesive patches in response to elastomeric 
separators. For this purpose, 40 patients were 
included who decided to seek orthodontic treatment 
at the department of Orthodontics and Dentofacial 
Orthopaedics. Following the patient's consent, 
Elastomeric separators were used to create space for 
the bands. Then, a benzocaine and quercetin 
mucoadhesive patch was placed on right side 
quadrant and a placebo mucoadhesive patch on the 
left side quadrant above the buccal mucosa of the 
maxillary 1st molar respectively. The pain 
perception was recorded by the patient on the VAS 
chart 30 minutes after patch placement, every 6 
hours for the next 24 hours, and then again at 48 and 
72 hours.  
On observation it was found that, pain aggravated on 
the first day and lasted until the fifth day after the 
separators placement. This observation coincides 
with a similar study done by Ngan et al,83 which was 
also examined the pain in relation to separator 
placement and concluded that pain increased for 
over 24 hours and decreased within 7 days of 
separator insertion. 
The results obtained in the current study indicated 
that a mucoadhesive patch of benzocaine and 
quercetin mucoadhesive patch showed a statistically 
significant reduction in the pain caused by 
elastomeric separators when compared with a 
placebo. The result of the present study aligns with 
studies conducted by Hersh EV et al,37 Eslamian L et 
al,51 John NE et al,77 Paul R et al.8 confirming the 
efficacy of benzocaine mucoadhesive patches in pain 
reduction when compared to placebo. 
In the present study, Both the mucoadhesive patches 
were found to be effective in reducing pain at 6th 
hours,48th hours and 72nd hours in contrast to 
placebo mucoadhesive patches. Some studies gave a 
similar result Eslamian L et al,60 in which 30 patients 
were studied and used a benzocaine and placebo 
patches at different time intervals to observed the 
pain intensity. At 2, 18, 24, 48, and 72 hours, there 
were considerable differences in pain perception 
between two groups. Pain perception did not differ 
between genders or jaws. Hersh et al. (2013),49 
found that benzocaine mucoadhesive patches 
containing 12 mg of benzocaine relieved the pain by 
30 minutes and were significantly greater in the 
benzocaine group than in the placebo group (77% 
for Benzocaine and 47% for placebo). The significant 
result were 5.4 and 18.1 minutes for the benzocaine 
group, and 7.8 and 30.4 minutes for the placebo 
group. According to a study done by Pipalia et al. 

(2016),61 patients who were administered a 
benzocaine mucoadhesive patch experienced a 
mean reduction in pain after 30 minutes, compared 
to those who received a placebo patch. The study 
noted that the patch dissolved within 30 minutes of 
application. The analgesic effect of benzocaine 
mucoadhesive patch was observable at 6th hours. 
These findings are in accordance with the results of 
the present study, which also demonstrated 
significant pain reduction at 6th hours following the 
application of benzocaine mucoadhesive patches.  
Quercetin, a naturally occurring flavonoid with anti-
inflammatory and analgesic properties, offers an 
alternative management option for pain reduction, 
Shemer A. et al. (2008),19 Chaushu L. et al. (2015),59 
Jahromi B et al (2021),84 Liu C et al. (2023),85 
conducted a similar study, which was also associated 
with pain. The results obtained indicated that a 
quercetin mucoadhesive patch showed a statistically 
significant reduction in the pain when compared 
with a placebo patch, recent studies indicate that 
quercetin may have a role in modulating pain 
through its antioxidant properties and ability to 
inhibit inflammatory pathways Liu C et al. (2023)85. 
Our findings demonstrated that quercetin patches 
also provided significant pain relief as measured by 
VAS scores, though the degree of relief was less 
pronounced than that of benzocaine.2 quercetin 
mucoadhesive patch, the effect of the quercetin 
patch was significant at 6th hours,48th hours, and 
72nd hours. 
The pharmacological profile of quercetin suggests 
that its onset of action may not be as rapid as that of 
benzocaine, it may provide longer-lasting relief due 
to its anti-inflammatory effects85. The herbal nature 
of quercetin may appeal to patients look around for 
non-pharmacological pain management strategies, 
thus expanding their options during orthodontic 
treatment. 
Comparative evaluation of the efficacy of these two 
mucoadhesive patches revealed distinct differences 
in pain management outcomes. Benzocaine 
demonstrated increased efficacy in immediate pain 
relief compared to quercetin. This result is 
supported by the work of Pahade et al. (2023),86 who 
noted the significant advantages of topical 
anesthetics in acute pain management. However, the 
potential for quercetin as a complementary 
approach cannot be overlooked, particularly for 
patients who may prefer or require natural 
alternatives. Moreover, the choice of analgesic might 
also depend on patient-specific factors, including 
their pain tolerance, history of allergic reactions to 
components, and preferences for treatment types. 
Further research could explore the synergistic 
effects of combining both agents in a single patch or 
regimen to enhance overall efficacy Nobrega et al. 
(2023)47. 
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In the present study, a benzocaine mucoadhesive 
patch was found to be effective in reducing pain 
compared to a quercetin patches , pain associated 
with the placement of orthodontic elastomeric 
separators.  
 
CONCLUSION: 
The following results can be drawn from the present 
study – 
1. The benzocaine mucoadhesive patches were 
significantly more effective than the placebo in 
reducing pain caused by elastomeric separators. 
2. The quercetin mucoadhesive patches were 
significantly more effective than the placebo in 
reducing pain caused by elastomeric separators. 
3. When the two mucoadhesive patches were 
compared, it was found that benzocaine was most 
effective in reducing pain caused by elastomeric 
separators. 
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