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ABSTRACT

Introduction:

Managing pain and anxiety during extraction hasagsveen an essential part of oral
surgery. Anxiety usually induces stress and frigi¢ to which there is decrease in
tolerance to pain. To prevent pain, administratagdnlocal anaesthesia via needle
injection is done. The increasing risk of AIDS ahdpatitis B caused due to
utilization of contaminated syringes has resultedxploration for different options in
parenteral administration of dru§s.To minimize the excruciating impact during
conventional method of local anaesthesia, altereatchniques can be considered,
for instance like topical anaesthetics , transmalcpatch ,etc. Transmucosal patch is
a local drug delivery method that evidently bodwt effect of drug which diffuses

into a specific local mucosal site and reducestie related with needle injections.
Aim:

To compare anesthetic efficacy of transmucosal hpatentaining 2% lignocaine
hydrochloride and 2% lignocaine hydrochloride inéition with adrenaline during

bilateral orthodontic extractions.
Materialsand Methods

18 patients who were advised orthodontic extractibbilateral upper premolars in
Department of Oral and Maxillofacial Surgery, KLEW.K. Institute of Dental
Sciences, Belagavi and were willing for applicatafrpatch were considered for the
study. Allotment of patients for extraction werendaat two separate clinical sessions
(one side at a time) and were randomised by commpeteerated randomization list

.For study group: Transmucosal patch was appliedsoming 2crh both on buccal



side and palatal side of the tooth planned foraetion. After application of patch,
onset of action, duration of anaesthesia was asgde$®r Control group: Local
infiltration was given both on buccal and palatapect of the upper premolar.

Postoperatively using visual analogue scale paicgption was assessed.

Results:

A total of 18 patients with bilateral orthodontigteaction of upper first premolar
were selected in the study. The age range whichpresent in the study was 10-20
yrs with 44.4% of patients present in 10-15 yedrage and 55.56% present in 15-20
years of age. There were 6 male and 12 femalenpatie the study. Onset of action
of transmucosal lignocaine patch in 7 patients g&s9mins (38.89%) while in 11
patients it was 3-3.9 mins(61.11%) with the measebrof 2.76+0.43. Duration of
patch in 6 patients was 15-20 mins (33.33%) whilenigjority of patients i.e in 12
patients it was 20-30 mins (66.67%). In the studyvas found that patient with
transmucosal lignocaine patch had more pain afigragion as compared to

infiltration anaesthesia.

Conclusion:

From the study it was concluded that the gingivaesthesia is sufficiently achieved
by transmucosal lignocaine patch and hence carsé@ as an adjuvant. For its use in

invasive procedures more diffusion studies nedktoarried out.

Keywords. ‘Transmucosal lignocaine patch 'orthodontic ecttom' ' 'mucoadhesive

patch’
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I ntroduction

INTRODUCTION:

Pain control is an essential part in dentistry. Beprocedures for prevention
and treatment of dental diseases for eg: deepsaading, root canal treatment, tooth
extraction, etc. usually require anaesthesia pmatipely and postoperative
analgesic$. Providing effective and safe anaesthesia becomesmportant skill.
Administrating local anaesthetic agents by injattis still the routine method. A
wide variety of local anesthetic agents of ested amide group are available.
Compared to esters, amides have low incidence oBimg@ allergic reactions.
Lignocaine hydrochloride is the most common anagtlagent used in dentistry. It
is used in injection form but it provokes anxiety most of the patients especially
children also cause pain due to needle penetfatidance to avert this distress
induced by needle injection there is constant seaftiewer methods for comfortable

and pleasing way to produce local anaestHesia.

One such method is buccal mucoadhesive drug. Buocalosa has been
scrutinized as a capable site for local deliverydaig. It has gained considerable
attention as an alternative form. It contains dédfé polymers so as to improve the
properties of patch such as it's flexibility, adio@sto oral mucosa , diffusion , etc.

Application on buccal mucosa has following advaatag

Compared to transdermal, transbuccal delivery gtseh permeability so less

dose can provide same therapeutic effect.

As Buccal mucosa has property of rapid cell turmavés more resistant to

tissue damage and irritation.
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I ntroduction

Minimize systemic involvement
Rapid onset of action because of high blood leVels.

Since 1948, Lidocaine hydrochloride is widely usaddentistry as local
anaesthetic agent. Lidocaine has the benefit ofaresthetic as well as an analgesic
agent both systemically and topically and is witlgach reach commercially in
prescription and over the counter (OTC) preparatraiuding sprays, creams and
gels, ointments and patches . When applied topiealigel it has short retention time
as it leaches out in the oral cavityhen applied as a patch the absorption rate apart
from vascularity depends upon surface area |, iieis& of stratum corneum , duration
of application. Hence absorption is higher in aralcosa than skin. Studies have

shown maximum penetration depth of 8-10mm of lidloeavhen applied topicall.

Further transmucosal patch has added advantagds asicsite specific
delivery, control of drug release, accuracy of desdocal delivery for prolonged
time, unidirectional release of drug due to backyger and painless application, etc.
2 In dentistry, few studies have been done usiagstnucosal patch including
extraction of deciduous teeth, extraction of pesimwdlly compromised teeth, to

reduce pain during infiltration anesthesia, aphshalcers ,etc. The dosage of drug

used was same which is used in infiltration i.el2f2% lignocaine hydrochloride.

Hence the purpose of our study was to comparetratibn anesthesia with

transmucosal patch in orthodontic extraction.

In our study, we found that the patch containirgndicaine hydrochloride
achieved the anaesthesia but depth of penetratidnug was less. Hence the patch

was not effective in all the cases to proceed Wighorthodontic extraction.
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Objectives

AlM & OBJECTIVES

AlM

e To compare anesthetic efficacy of transmucosal patch containing 2%
lignocaine hydrochloride and 2% lignocaine hydrochloride infiltration during

bilateral orthodontic extractions.

OBJECTIVES

* To assess the post-operative pain
* To assessthe onset of anesthesia

* To assess the duration of action
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Review Of Literature

REVIEW OF LITERATURE:

Topical anaesthesia has been used in dentistrg simeng time and numerous
modifications are available in drug delivery systd®outinely used drug delivery to
achieve anaesthesia is through needle penetrationfiltration or nerve block which
is associated with pain. Hence newer advancespitabagents like buccal drug
delivery system in the form of patch, wafer, bioasiie microparticles, etc have

gained attention to increase patient compliancenaingmize discomfort.

Before transmucosal patch was developed transdepa&th had gain
popularity in treatment of superficial skin diseass it produce local anti-
inflammatory and anaesthetic effect. Earliest ébation of transdermal patches was

given by Dale Wurster.

Mcmillan et.al in 1964 were first to introduce sotgmine patch for motion
sickness and made it commercially available. Furtdevelopment introduced
nitroglycerine patches for angina, clonidine trarsthl patch for hypertension,

Fentanyl for pain reduction and Nicotine for smakiressatiofi.

After the advancement of drug delivery system toansal patch was
developed. Taware et.al in 1997 in their study Usativa activated bioadhesive drug
delivery system” holding 20 mg of lidocaine hydrtwide for extraction of firm as
well as mobile teeth in both the jaws. 49 teethtinpatients were extracted with
overall efficacy of 86%. The time of onset of thetgh was 15-20 mins which was

more comparitevely to the infiltration.
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Review Of Literature

In 1989, I1.M.Brook et.al conducted a study on claipharmacology of 50 mg
of lidocaine patch on oral mucosa of 9 patientsciWwhibrought about soft tissue
anaesthesia with diffusion and extent similar téiltmtion anaesthesia and they
noticed loss of proprioception while biting andréhevas pulpal analgesia as tested by
electric stimulation. The threat of systemic toticiwas less as lignocaine

concentrations in plasma were very low (7-94 ng/ml)

There are multiple studies on transbuccal patchcboical effectiveness is
still doubtful. In 2000 work has been carried ot the availability of drug diltiazem
hydrochloride in buccal patches and chlorphenir@mmaleate. It was observed
bioavailability of chlorpheniramine buccal patchsafa46 times more than that of oral

dosage. In 2008 experiment was carried out ofzjtigi containing patche¥ .

In 2001 study carried out by Shelly et.al compddedtipatch containing 20%
lidocaine with topical benzocaine gel for rubbemdeamp placement. Assessment of
the patch was done by visual analogue scale. 28npsitwere selected with age group
of 6-17 yrs and were randomized in two groups fopligation of dentipatch and
topical gel before rubber dam placement. It wasembsed that Dentipatch was
effective compared to gel. Disadvantage of patahdgoéme needed for application

and onset of patch and poor adherence to oral radtos

In 2008 study conducted by Kazuyo et.al , cliniesl well as in vitro
evaluation was done of Indomethacin patch. Thecgffeness of film was gauged in
subjects experiencing oral pain. 0.5% and 1% cdrmagon of Indomethacin was
compared and it was observed that both providedrédle analgesic effects and it
was highest in 1% group and so the authors condltitlt these preparations could

provide benefit as a localized analgesic drug.
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Review Of Literature

In 2008 Avner Shemer et.al evaluated the signiieanf a mucoadhesive
patch containing citrus oil and magnesium saltseims of potency and tolerability
compared with oral solution containing benzocainé eompound benzoin tincture as
a treatment of aphthous stomatitis. 48 patientewgetected and divided into groups
where on 26 patients patch was applied once a w2 patients used oral solution
thrice a day. The mucoadhesive patch in this sprdyed beneficial in the treatment

of aphtous ulcer in terms of pain intensity, hegtimd adverse reactioh.

In 2010 a study conducted on effectivenss of dexiamsene transmucosal
patch for the treatment of oral submucous fibrobiscontrol group subjects were
treated with intralesional injection of steroidsdaim study group dexamethasone
steroid patch was placed. No significant differem@ss noted in reduction of burning
sensation in both the groups but the study group gignificant improvement in
mouth opening. In the same year study was conduxtddvofloxacin gingival patch
for periodontitis and it was found that at the esfdtenth day drug released was
99.74%. It was concluded, for the treatment of quintitis, Levofloxacin could be

incorporated in a “slow release devic8”.

In 2011 study was carried out to gauge the wohedling property of
Curcumin and Centella asiatica extract in comparisath human recombinant
Epidermal growth Factor. 15 systemically healthtigras with 30 sites were selected.
The mucosal patches were applied on various os@re ranging from 0.3- 0.5 mm
in size. It was also noticed that on applicatibpatch over lesions of buccal mucosa

the healing takes place better in curcumin andetlerasiatica’
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Review Of Literature

In 2013, Ladan Eslamian et.al conducted a studyp@fociane 20% patch on
pain caused due to orthodontic elastomeric separaB@nzocaine patch and placebo
patch were placed randomly for right or left figrmanent mandibular/maxillary
molars for 20 min and procedure was repeated &tdéws. VAS was used for
evaluating pain perception and it was recorded idhately after placement of
separator and after 2, 6, 12, 18, 24, 48 and Thé.mean of pain perception for the
placebo and benzocaine groups were 2.28 and ésp@ctively. The pain perception
was not different in terms of gender and jaws. Heitovas proved application of
benzocaine patch reduced discomfort or orthodopain after application of

separator$?

Lidocaine patches are also used as an adjuvanonmeational method of
anaesthesia. Multiples studies are done on aclgegimgival anaesthesia by
mucoadhesive patch before infiltration. In thedgtuy Elliot v. Hersh et.al,
Dentipatch lidocaine transoral system was evaluatedh is approved by “U.S. Food
and Drug Administration” and are commercially asble before administrating local
anesthesia with 25 gauge needle. Better analgésict @as produced by dentipatch
compared to placebo within 2 to 5 minutes of ement. Drug related complication
were negligible and lidocaine blood level was l@veraging 10-14 times less than
that of conventional method. Hence the author camehe conclusion that the
lidocaine patches used in this study are fruithd aafe in minimizing the pain due to
needle insertiof® In another study by S.H.Lee the bioadhesive pathused before
infiltration and compared with conventional methdthe outcome was evaluated by
SEM scale and the authors concluded that patchnasdguvant to infiltration
decreases discomfort and reduce anxiety in childdendifference was observed in

patch and conventional technique in terms of geaddrjaws:*
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In 2014 Kavita Rai et.al conducted a study to aigpralinical competence of
lignocaine and benzocaine patch in various dem&tinents. Onset of drug was
recorded for each group once the anesthetic effext achieved ,subjective and
objective pain assessment was evaluated by thalvaswalogue scale and the SEM
scale. In each group, extraction were performe@%®matients and firm to grade 3
mobile teeth were extracted after onset was chedkedgrade 3 mobile extractions
were uneventful but for firm to grade 2 teeth cortienal method had to implement
adjuvant to patch. The extraction of grade 3 motakgh, pulp therapy of non-vital
tooth and band adaptation procedure were evideailyless as assessed by VAS and
SEM scale.. Authors concluded that, Only in midignanvasive dental procedures
mucoadhesive patches can be considered as anasilterover infiltration anesthesia
and also could be used as an adjuvant in minimipaig of nerve block which is
usually administered in the case of more invasivecgdures like pulp therapy,

extraction of firm teeth and minor surgical procesi’

In 2017, Gina.S.El-Fecky investigated the effecte®s of polymeric wafer
containing ketorolac and lidocaine. 20 patientsensglected from the age between
17-30 yrs who required gingevectomy in maxillaryeaior region. In group A Coe-
Pack was placed after gingevectomy while in groupdB/meric wafer containing
ketorolac and lidocaine were placed. Pain was asdelsy VAS and wound healing
was assessed by wound healing index. There wastistly significant difference
between both the groups and polymeric wafer showetler healing and less
discomfort. Hence polymeric wafer containing ketacoand lidocaine can be used as

an alternative to coe-pack in gingevectomy procesfir
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In 2021, study was published by Amith Adyanthayaleated the efficacy of
lidocaine bioadhesive patch for extraction in psedc patients. Total of 35 patients
with age group 8-12 yrs were included in the stadg evaluation of patch was done
on the basis of onset, duration and pain by vianalogue scale and SEM scale. Age
group in higher range irrespective of genders detrated less discomfort during

extraction using lidocaine patch.

In extraction of firm teeth and Grade | mobilityeth, girls experienced less
tolerance to pain. Less pain was perceived witlthallextraction of teeth in maxillary
arch. Regardless of age, gender and arches, tétiGvade 2 and Grade 3 mobility
were extracted with minimal VAS and SEM score. Hebhmadhesive patch is newer
alternative to conventional mode to decrease nepHtbia and increase patient

comfort®
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Methodology

MATERIALSAND METHODS

Study Design:

Prospective, split mouth randomized control trial.

Study Population:

18 patients who were advised orthodontic extractadnbilateral upper
premolars in Department of Oral and Maxillofaciair@ery, KLE’s V.K. Institute of
Dental Sciences, Belagavi and were willing for aggilon of patch were considered

for the study.

Inclusion Criteria:

Patients who require bilateral orthodontic exti@csi of upper premolars

Patients with ASA status | and having normal blegdk clotting time.

Exclusion Criteria;

Patients unwilling to participate in the study.

Patients who have known history of allergy to thegd or anesthetics used in

the surgical protocol.

Patients on analgesics in the preceding 2 weeks.

Patients with infection or inflammation with upgaemolar tooth

Page 10



Methodology

CONSENT

After obtaining ethical clearance from the EthiCalmmittee of the University
(Annexure-l), the procedure with its advantagessadvantages and possible
complication were explained to the patients. Whitbeformed consent was obtained

from the patients or their close relatives. (Annexil).

I nvestigations:

Haemoglobin level
Bleeding time
Clotting time
Orthopantogram
Armamentarium:
Mouth mirror
Moon'’s probe
Tweezer
2ml Disposable Syringe
Periosteal elevator
Gauze piece
2% Lignocaine hydrochloride infiltration
Transmucosal patch containing 2%lignocaine hydaraié approximately
2cnf
Extraction forceps
Gloves

Mouth Masks
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Methodology

METHODOLOGY:

Materials: Lidocaine hydrochloride drug was procufeom Sigma-Aldrich.
PVA, PVP and Polyethylene glycol-400 was obtaineanf Basic Science Research
Centre, KLE University, Belagavi. Distilled waterag/ used throughout the study.

All the materials used were biocompatible.

Formulation on transmucosal patch-

The transmucosal patch was prepared by solveningastchnigque using
glass petri dish having radius of 26 TmThe polymers PVA and PVP were used
with concentration of 1.2 gms. The polymers wereugately weighed and dissolved
in 10 ml of distilled water. PVA was dissolved imiled water, while PVP was
dissolved in hot water. The solution was then lepmagnetic stirrer for 1 hr. Once
the uniformity was obtained, both were added to agéiomogenous solution. The
polymeric solution was kept on magnetic stirrer fohr at the rate of 300 rpm.
Further 10 ml of PEG-400 used as plasticizer. Téhechine drug was incorporated
while mixing the penetration enhancer. After stigrthe solution it was poured in the
petri dish and covered with funnel for controllecaporation at room temperature.
After drying the patch it was then easily remo¥exin the petri dish and patch used
for clinical evaluations. Before the use of pateltletime it was sterilized in U.V

sterilizer.
Procedure;

Patients who reported to the Department of Oral Miadillofacial Surgery,

KLE V.K. Institute of Dental Sciences, Belagavi, thvithe need for bilateral
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Methodology

orthodontic extraction of upper premolars and @awe consent to participate in the

study were selected

Patients were scheduled for extraction at two sdpatlinical sessions (one

side at a time) and were randomised by computezrgéed randomization list.
For Study Group:

Transmucosal patch was applied measuring®2cooth on buccal side and
palatal side of the tooth to be extracted. Patch agplied for 5-8 mins according to
onset. After application of patch, onset of acti@uration of anaesthesia was

assessed.
For Control group:

Local infiltration was given both on buccal and gial aspect of the upper

premolar.

Evaluation criteria for the patch:

ONSET OF ANAESTHESIA

Superficial probing: On application of patch oreafinfiltration if there is loss of
sensation of touch is checked with a probe afterye80 sec till anaesthetic effect is

achieved.

PAIN ASSESSMENT:

Deep probing: The feeling of the pressure aftedieajon of patch or infiltration is

checked with a moon’s probe, no pain should begprtes
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Methodol ogy

Gingival detachment: No pain should be experieraftat separation of gums.

Duration: Duration of action will be evaluated titlere is disappearance of numbness

and will be checked with the Moon’s probe

Once the anaesthesia was achieved extraction wasdcaut.

Postoperatively both the groups were prescribeid plaracetamol s.o.s and VAS was

determined

Pain was gauged by Visual Analogue Scale to evalpastoperative pain as follows:

No Moderate Worst
Pain Pain Pain
l | I I I I l | l l I
I ] ] ] ] ] ] ] ] ] |
0 1 2 3 4 5 6 7 8 9 10

7S —— — —

@) (@) (99 () (@) (%

\Z/ — — — ~ /a
0 2 4 6 8 10
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Figure 1. For mulation of Patch

Weighing of the polymer or drug Uniformity obtained by magnetic
stirrer

Lignocaine hydrochloride patch after drying
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Figure 2. Armamenterium

Figure 3: Clinical application:
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Results

RESULTS:

To compare the anaesthetic effect of lignocairitration with lignocaine
patch, total of 18 patients with bilateral sitesreveelected, randomization was done
by computer generated randomization list. On ode sansmucosal lignocaine patch

was applied while on other side infiltration witbldignocaine was given.

Table No:1- Case Deatils

£ =
E = 5 _
e ~ = o —
= 3] < = E 2 2
8 ) x \E/ -E_ g g e %) % g S| n
o > Q — o — =5 < |2®<S| g
%) < n Q c o o S > Q = c >
£ o c S 8= 5
S T 2 25 259
i) © v = v —
o S o
o o
@©
1 20 F 2.3 5 20 14 0 24 0
2 15 M 2 5 15.3 14 5 24 2
3 15 F 3 5 15 24 3 14 0
4 18 M 3.3 8 25 14 0 24 0
5 12 F 3 5 15 14 3 24 1
6 16 F 3 5 20 14 3 24 0
7 19 F 2.3 5 15 14 3 24 0
8 17 F 2.3 5 20 24 1 14 1
9 17 M 2.3 5 20 14 1 24 0
10 14 M 3 5 20 14 3 24 1
11 15 F 3.3 8 25 24 1 14 0
12 16 F 3 5 20 14 3 24 0
13 14 F 2.3 5 20 14 5 24 1
14 16 F 3.3 8 25 14 0 24 0
15 14 F 3 5 20 14 3 24 0
16 16 M 3 5 15.3 24 5 14 1
17 16 F 2.3 5 20 14 6 24 0
18 15 F 3 5 15 14 0 24 0
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Results

The age range which was present in the study we20yFs with 44.4% of
patients present in 10-15 years of age and 55.568%ept in 15-20 years of age.

There were 6 male and 12 female patients in thaystu

Extraction with transmucosal lignocaine patch amiltiation of lignocaine

were done in two separate appointments and evafuafi onset, duration of action ,

anxiety level and pain score were assessed.
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Results

Table2: Agewisedistribution of patients

Age groups No of Patients % of Patients

10-15yrs 8 44.44

16-20yrs 10 55.56

Total 18 100.00

Mean+SD 15.83+1.92
Figure 1: Agewisedistribution of patients

10-15yrs
44.44%

16-2
55.56%
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Results

Table 3: Gender wise distribution of patients

Gender No of Patients % of Patients
Male 6 33.33
Female 12 66.67
Total 18 100.00
Figure 2: Gender wise distribution of patients
Male
33.33%

66.67%
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Table 4: Onset (in min) wise distribution of patients

Onset (n min) No of Patients % of Patients
2.0-2.9min 7 38.89
3.0-3.9min 11 61.11

Total 18 100.00
MeanzSD 2.76+x0.43
Figure 3: Onset (in min) wise distribution of patients
2.0-2.9min

3.0-3.9min
61.11%

38.89%

Onset of action was evaluated on superficial prgphia after application of

patch or after infiltration if there is loss of sation of touch is checked with a probe

after every 30 sec till anaesthetic effect is aadte

In this study the onset of action in 7 patients @&59mins (38.89%) while in

11 patients it was 3-3.9 mins(61.11%) with the measet of 2.76+0.43.
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Results

Table 5: Application of patch (in min) wise distribution of patients

Application of patch (min No of patients % of patients
5min 15 83.33
8min 3 16.67
Total 18 100.00
Mean+SD 5.50+1.15

Figure 4: Application of patch (in min) wise distribution of patients

8min
16.67%

5min
83.33%

Application of patch was kept for 5 mins in 15 pats while in 3 patients

patch was applied for 8 mins as the patients Wwavéng pain during deep probing.
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Results

Table 6: Duration of patch (in min) wise distribution of patients

Duration of patch No of patients % of patients
<20min 6 33.33
>=20min 12 66.67
Total 18 100.00
Mean+SD 19.20+3.50

Figure 5: Duration of patch (in min) wise distrilmut of patients

<20min
33.33%

>=20min
66.67%

Duration of patch in 6 patients was 15-20 mins3336) while in majority of

patients i.e in 12 patients it was 20-30 mins (8%l
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Table 7. Comparison of extraction with patch and extraction with infiltration

with VAS scores by Mann-Whitney U test

Groups Mean Std.Dv.Mean rank U-value| Z-value| p-value
Extraction with patch 2.50 1.95 24.25
Extraction with infiltration| 0.39 0.61 12.75 58.50 3.2588 0.001

*p<0.05

Figure 6: Comparison of extraction with patch and extraction with infiltration

with VAS scores

3.00 1

Mean value

2.50

Extraction with patch

Extraction with infiltration

OMean

o Std.Dv.

0.61

The evaluation for comparison of transmucosal lggioe patch with

1*

infiltration of lignocaine was determined by VASof the table 7 it is evident that

patient with transmucosal lignocaine patch had mpaen after extraction as

compared to infiltration anaesthesia.
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Discussion

DISCUSSION:

Control of pain is a clinical challenge faced byl #he health care
professionals. Management of the pain include waripharmacological therapy and
these drugs can be administrated orally, pareihteri different routes and each of
the routes has it own advantages and disadvant@gessuch method in management
of pain in oral surgical procedures include inéitton of local anaesthetic agent before
the procedure. However the needle penetration vgivag infiltration is itself cause
discomfort and uneasy stimdlfi.Other need for replacing infiltration method i® th
higher risk of transmission of hepatitis B and HiMe to needle prick injuries. Hence
newer methods of drug delivery are attempted inmouarprocedures such as use of
topical gels, spray tansmucosal patch with or withdhe infiltration! The

development of transmucosal patch is itself an ackaent in drug delivery system.

These patches have been used in various fieldseofistty for multitude
purpose such as for extraction procedure, as tndammatory in wound healing,
for pulpectomy or application of sealants, gingeéort procedures ,root planning,
etc!” Advantages of the patch being adjustment of thig diose lessen the systemic

side effects and extended retention in oral cavity

For anesthetic effect in various dental procedur&mocaine is most
commonly used drug. The studies conducted on ligimecpatch has shown good
results in procedures like extraction of mobiletheagingevectomy, root planning
procedures, ett. But the usage of transbuccal lignocaine patchxtraetion of firm
teeth has shown varied results. Hence in our stvelyriave compared the infiltration

of lignocaine with transbuccal lignocaine patch.eTpatch had similar content of
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Discussion

lignocaine as that of infiltration i.e 2% of 2mbtiocaine (2cf of patch content
approximately 46mg of drug). All the polymers uded preparation of drug were

biocompatible.

Several studies are conducted on transbuccal gatetaining lidocaine. In
USA lignocaine containing patch i.e Denipatch isnarercially available since 1996
developed by Novel Pharmaceuticals and used forenoms purpose. Study
conducted using dentipatch by Shelly.S et.al fogiyial anaesthesia comparing with
topical gel showed no significant difference in sthetic effect and Dentipatch
comparatively took longer time to act while adheeno buccal mucosa was also
poor!' Further studies by Elliot et.al and Kathyrn eshbwed significant reduction
of pain during needle penetration for nerve blodkwWwentipatch compared to topical
gel. 2 Further studies have developed bioadhesive trmasb patch so as to
increase retention and diffusion of drug at dessigel In our study the patch prepared

was mucoadhesive hence was not displaced by saliva.

The transmucosal lignocaine patch was applied botbuccal and palatal
surface of the tooth. It was made sure that patak mot displaced from the site of
application. After every 30 seconds with the moprabe the anaesthetic effect was
checked by superficial probing. Once anaesthesgaaghieved patient had numbness
over the same region and there was absence obpasuperficial probing. After the
onset, the patch still was kept in place and deeybipg was done followed by
gingival tissue retraction. In our study the mearset of time of the patch was:
2.76x0.43 and patch was applied for 5-8mins titigget had no pain on deep probing.
Once gingival tissue was reflected the patch wamwed and extraction of the upper

premolar teeth was attempted. In our study allp@ient experienced no discomfort

Page 26



Discussion

on superficial, deep probing and gingival reflecti@ut out of 18 patients, 6 patients
experienced pain which was determined by visualogm@ scale. Comparatively to
infiltration 4 patients had mild discomfort. Intead Post-operatively patient did not
have any adverse reaction pertaining to the patcthe study conducted by Taware
et.al the saliva activated bioadhesive system stHaweset of anesthesia at 1.5 to 3
minutes while duration of action was about 45 tongid and the subjects did have
bitter taste due to patch but there was no hypsitbéty reaction noted.l.M.Brook
et.al in their study evaluated onset, duratiowek as blood lignocaine levels. Patch
was applied for 30 mins, onset was 7.4 +/- 3.4 \pdak level were attained at mean
of 11+/-3.7 min and duration of action was 26.42/8.9 min. Plasma lignocaine

concentrations were very low i.e 7-94ng/ml, hemegligible systemic effect.

Pain perception was assessed on the basis of wealdgue scale. This scale
is frequently used for assessing pain postopefgtimad the point is marked by
patient themselvethat they feel represents their pain perceptiornheir current
state. In our study, patient with application otgiahad no pain with superficial,
deep probing and gingival detachment but had p#er &xtraction as compared
to infiltration. Comparison of VAS score was done using a Mann Vekitd test, p
value 0.0011 was considered statistically significaln the study by Amith
Adyanthaya et.al extraction of pediatric patienteravdone by lidocaine transbuccal
patch and evaluation was done by SEM and VAS. éir tudy pain perception was
experienced more in extraction of firm and gradedbile teeth as compared to grade
2 and 3 mobile teeth. In the study by Kavita.Rai et.al extraction of toavere done
in pediatric age group using lignocaine and benpecaansmucosal patch. For both
the patches extraction was painless in grade 3lentd®th. The assessment was done

by VAS and SEM scale. With both the scales it wasictuded that patients
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experienced less discomfort with lignocaine patoimpared to benzocaine and VAS
score was less for the same. But patients hadvgaile extracting grade 1 and grade
2 mobile teeth. Hence the authors infere that @itelpshould be used in minimally
invasive procedures and as an adjunctive methad/asive procedure to reduce pain

perception and discomfort cause by needle durifigration. *’

There are numerous studies on the lignocaine paged as an adjuvant to
infiltration anaesthesia to decrease the pain péme These patches however can be
used in grade 3 mobile teeth. In our study we setemaxillary arch for extraction as
it is more porous and cancellous and hence haverlbtfusion. But the patients still
had pain in our study hence more studies shoulccdraucted on diffusion of
lignocaine from the patch. More in vitro studiesosld be carried out about
characterization of the patch and its use in morat surgical procedures. Although
the studies showed effectiveness in grade 3 mphéith, the patch can be used in
geriatric population as the tolerance for pain ttueeedle injection in less. Also the

patch can be used in procedures like biopsiesgatrment of ulcers.

There is major correlation between anxiety and aldntatment pain. Anxiety
aggrevates the pain perception resulting in deerbpatient compliance. In the study
by Santosh et.al , there was positive correlatietwben anxiety and pain during
dental extraction?in our study, the selected patients who underwetitodontic
extractions were in the age group from 10-20 yi$ware less anxious and tolerating
infiltration anaesthesia well. The modified dergakiety scale showed score between

1-2 for all the patients hence the anxiety levehnmda be assessed in the study

properly.
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The short comings of this study was not determimihgrmacokinetics of the
patch and in vitro assessment hence proper anaesthias not achieved resulting in
pain postoperatively. Further studies should beduoted about characterization and
diffusion of drug from patch so it can be usefulmmor procedures and health care
professionals can avoid the chance of needle pnickies leading to fatal diseases.
The study should have been conducted on patientsweie anxious and fearful of
injection. Also, further this study will be contied for its in-vitro assessment, finally
to make it more feasible for our patients undergoin-invasive minor surgical

procedures.
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CONCLUSION

Lidocaine mucoadhesive patches have an key role in minimizing fear due to
needle injection and avoidance of needle prick injury. However studies have shown
less diffusion of drug for multiple use in invasive procedures. In our study too
maxillary arch was selected so diffusion of drug can achieve proper anaestheisa. Even
the drug concentration at the site was more diffusion was less hence patient perceived

discomfort postoperatively.

As the development of mucoadhesive patches has diminish the pain perception
of soft tissue they can be used in treatment of oral lesions and during biopsy
procedures as the concentration of drug can also be controlled. Also usage of patches
as an adjuvant to infiltration has also alleviate the pain perception intra and
postoperatively. Further studies should be concluded on patients who are anxious and
fearful of needle injection so as to properly assess and correlate the anxiety scale and
visual analogue scale. Also studies should be conducted on patch characterization so
it will diffuse properly and have same depth of effect such as conventional method.
Studies should also be conducted to differentiate pain perception due to needle
injection or pressure of injecting solution in tissue spaces. Newer advances in drug
delivery system has really assisted health care professionals in comforting the patient

and avoiding needle prick injuries.
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ANNEXURE-II
KLE'S V.K. INSTITUTE OF DENTAL SCIENCES, BELALAVI - 10.
DEPARTMENT OF ORAL & MAXILLOFACIAL SURGERY
CONSENT FORM
ASSESSMENT OF TRANSMUCOSAL PATCH AS AN ALTERNATIVE TO

INFILTRATION ANESTHESIA IN ORTHODONTIC EXTRACTION : A SPLIT
MOUTH STUDY

Time:am/p.m

I, aged years have been informed

about my involvement in the study.

| agree to give my personal details like Name Age, Sex, Address, Past dental and any
other details required for the study to the best of my knowledge.

| will cooperate with the surgeon for examination and also for various investigations.

| permit the operator to utilize the information given by me and the results obtained
from this study for presentation and publication.

| permit the surgeon to take my photographs to utilize it for the study and presentation
purpose.

| am participating in this study with my own wish and will and the dentist has
explained the nature and the effect of the surgical procedure in my vernacular
language.

| have read and understood the above information given by surgeon about the study.
Name:: Date:

Signature: Mob. No:

Name of doctor with signature
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