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RESUMO

Nos ultimos anos, a encapsulacao de farmacos em lipossomas tem sido
bastante estudada, representando um método inovador de liberacdo controlada de
farmacos em anestesia tépica. Em vista disso, o objetivo deste trabalho foi avaliar
a eficacia anestésica da lidocaina encapsulada em lipossomas em anestesia
topica sobre a mucosa palatina. Neste estudo cruzado e duplo-cego, 40
voluntarios (20 mulheres e 20 homens) receberam com aplicacao aleatéria 100mg
das seguintes formulagdes: G1 - gel de lidocaina 5% encapsulada em lipossomas,
G2 - gel de lidocaina 2,5% encapsulada em lipossomas, G3 - mistura eutética de
lidocaina 2,5% e prilocaina 2,5% (EMLA® creme - AstraZeneca), G4 - pomada de
lidocaina 5% (Xylocaina® pomada - AstraZeneca), G5 - gel placebo e G6 - gel
placebo lipossomal, na mucosa palatina de caninos superiores. Em cada sesséo
foram aplicadas topicamente duas formula¢ées durante dois minutos em cada lado
do palato, totalizando trés sessdes por voluntario. As formulacbes foram
codificadas e o lado (direito ou esquerdo) e a ordem de aplicacdao foram pré-
determinados por uma tabela de randomizacao. Apés a introducao de uma agulha
curta 30G e injecao de 0,3ml do tubete de lidocaina 2% com epinefrina 1:100.000,
as percepcbes dolorosas a puncdo da agulha e injecdo do anestésico foram
avaliadas em duas escalas analdgicas visuais distintas (EAV). Os voluntarios
também avaliaram em um questionario qual das formulacdes utilizadas teriam
preferéncia em reutilizar caso necessitassem novamente de uma anestesia na
mucosa palatina. Os resultados foram submetidos aos testes Friedman (a=5%).
Para G1, G2, G3, G4, G5 e G6, respectivamente, as EAV (mediana e desvio
interquartilico) de puncgao foram 0,7 (2,4), 1,3 (1,9), 0,6 (1,1), 2,0 (1,6), 2,1 (2,9) e
1,4 (2,4) cm e as EAV de injecao foram 0,9 (2,1), 1,6 (3), 0,7 (1,5), 2,1 (2,1), 2,5
(2,4) e 2,3 (2,6) cm. As EAV de pungéo e injecdo de G1 e G3 foram menores
(p<0,05) quando comparadas aos demais grupos, 0S quais nao apresentaram
diferencas estatisticas significativas (p>0,05) entre si. A preferéncia dos
voluntarios foi (%) de 41,0, 25,6, 20,5, 7,7, 2,6 e 2,6 para G3, G1, G4, G2, G5 e
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G6, respectivamente. O gel de lidocaina lipossomal 5% foi equivalente ao EMLA®

em diminuir a dor a punc¢ao e inje¢cdo na mucosa palatina.

Palavras-chave: Odontologia, Anestesia local, Anestesia tépica, Lidocaina,
Lipossomas.
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ABSTRACT

Lately, the encapsulation of drugs into liposomes has been widely
studied, representing an innovative method of drug delivery in topical anesthesia.
Therefore, the aim of this study was to evaluate the efficacy of lipossomal lidocaine
for topical anesthesia on the palatal mucosa. In this double-blinded cross-over
study, 40 volunteers (20 women and 20 men) randomly received 100mg of the
following formulations: G1 - liposome-encapsulated 5% lidocaine gel, G2 -
liposome-encapsulated 2.5% lidocaine gel, G3 - eutectic mixture of 2.5% lidocaine
and 2.5% prilocaine (EMLA® cream - AstraZeneca), G4 - 5% lidocaine (Xylocaine®
ointment - AstraZeneca), G5 - placebo gel and G6 - liposome-encapsulated
placebo gel. In each session, two formulations were applied on the palatal mucosa
of right- and left-upper canines during two minutes, totalizing three sessions per
volunteer. The formulations were placed into coded flasks and the location (right or
left side) and order of application were predetermined by a random number table.
After insertion of 30-G needle and injection of 0,3ml of 2% lidocaine with 1:100.000
epinephrine, painful perceptions to the needle insertion and to the anesthetic
injection were rated on two separated visual analog scales (VAS). The volunteers
also evaluated in a specific questionnaire which one of the formulations they would
prefer if they needed of another anesthesia at the palatal mucosa. The obtained
results were submitted to the Friedman test (a=5%). For G1, G2, G3, G4, G5 and
G6, respectively, VAS median and interquartile range (in cm) for needle insertion
were 0.7 (2.4), 1.3 (1.9), 0.6 (1.1), 2.0 (1.6), 2.1 (2.9), 1.4 (2.4) and for anesthetic
injection were 0.9 (2.1), 1.6 (3.0), 0.7 (1.5), 2.1 (2.1), 2.5 (2.4), 2.3 (2.6). Both G1
and G3 showed lower (p<0.05) VAS values for needle insertion and anesthetic
injection when compared with the other groups, which did not show statistically
significant differences (p>0.05) among them. The volunteers’ preferences (in
percentage) were 41.0, 25.6, 20.5, 7.7, 2.6 and 2.6 for G3, G1, G4, G2, G5 and
G6, respectively. Liposome-encapsulated 5% lidocaine was equivalent to EMLA®

in minimizing pain perception to the needle insertion and anesthetic injection.
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Key Words: Dentistry, Local anesthesia, Topical anesthesia, Lidocaine,
Liposomes.
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INTRODUCAO

O medo e a ansiedade associados a expectativa de sensacdes
dolorosas ainda representam entraves para o atendimento odontolégico (Nuttall et
al., 2001). Frente a isso, técnicas anestésicas bem definidas e seguras,
associadas a utilizacdo de solugdes anestésicas eficazes, possibilitam um controle
adequado da dor durante o atendimento odontolégico. Entretanto, este
procedimento, por si s6, pode induzir estresse e ansiedade nos pacientes
(Meechan, 2002), ja que o medo da “injecdo com agulha” é uma condicdo que
afeta mais de 10% dos adultos e pode culminar, em alguns casos, em recusa do
tratamento odontolégico (Ost, 1992).

O estresse e a ansiedade também podem levar a uma falta de
cooperacao dos pacientes, experiéncias de tratamento mal sucedidas, tentativas
repetidas, dor adicional e um tempo prolongado de atendimento (Taddio et al.,
2005). Em longo prazo, podem provocar respostas condicionadas de ansiedade e
aumentar a percepcao do paciente a dor (Meechan, 2002; Taddio et al., 2002).
Frente a isso, visando aliviar a dor a puncao da agulha e a injecao da solucao
anestésica e reduzir a ansiedade, a anestesia topica tem sido amplamente
utilizada na pratica odontol6gica (Rosivack et al.,1990).

A mucosa palatina é conhecida pela dificuldade em atingir anestesia
tépica adequada (Gill et al., 1979; Malamed, 1997, Meechan et al., 2005). A
obtencdo de anestesia tépica eficaz na mucosa palatina é mais dificil devido a
maior queratinizacdo deste local e a presenca de um tecido conjuntivo denso e
fortemente aderido ao osso, dificultando sua distensdao quando da injecao da
solucdo anestésica (Primosch & Rolland-Asensi, 2001). Ademais, existe uma
lacuna quanto a eficAcia de anestésicos topicos no palato. Vongsavan &
Vongsavan (1996) relataram que a aplicacao tdpica do gel de benzocaina 20%,
quando comparada ao placebo, é eficaz em reduzir o desconforto a puncao na
regiao palatina. Entretanto, Hutchins et al. (1997) demonstraram que a dor a

injecdo anestésica na mucosa palatina ndo é aliviada por esse anestésico topico.



Como a mucosa palatina € uma das regiées mais sensiveis e dolorosas
da cavidade oral, 0 modelo de avaliacdo de anestesia topica neste local € o maior
desafio a que um anestésico tépico pode ser submetido (Svensson &
Petersen,1992; Meechan et al., 2005). Assim, um anestésico tépico capaz de
eliminar a dor durante a puncao da agulha e a injecao de uma solucao anestésica
nesta regido seria um avango para a Odontologia.

Em busca de um anestésico topico ideal, estudos prévios tém
demonstrado a eficacia do EMLA® (AstraZeneca, Cotia, Brazil), formado pela
mistura eutética de lidocaina e prilocaina, ambas a 2,5%. Embora ndo seja um
anestésico indicado para uso odontolégico, sua aplicagao tdépica em mucosa oral
tém permitido a execucdo de procedimentos como instrumentacdo periodontal
(Svensson et al., 1994), dentistica (Vickers & Punnia-Moorthy, 1993; Vickers et al.,
1997) e, em alguns casos, exodontias de deciduos e terapias pulpares em
odontopediatria (Munshi et al., 2001) e até bidpsias (Meechan, 2001). O EMLA®
também reduz o desconforto de injecdes intraligamentares e pungdes na mucosa
palatina (Meechan & Thomason, 1999; Meechan, 2001).

Estudos tém demonstrado que o EMLA® proporciona uma analgesia da
mucosa oral mais efetiva do que anestésicos topicos disponiveis comercialmente
para uso odontol6égico (Host & Evers, 1985; Rosivack et al., 1990; Svensson et al.,
1992; Donaldson & Meechan, 1995; McMillan et al., 2000). Entretanto, este
anestésico esta associado a consideraveis efeitos adversos, como gosto amargo,
sensacao de ardor na mucosa, alto custo (Meechan et al.,, 1994) e, em alguns
casos apontados pela literatura, dermatite alérgica, urticaria de contato e intensa
reacao inflamatéria (Suhonen et al.,, 1997; Waton et al., 2004; Powell et al., 1991).
Franz-Montan et al. (2008) demonstraram que a aplicacdo do EMLA® por 30
minutos na regido de incisivo lateral superior direito promoveu uma lesao
ulcerativa no local de aplicacao em 4 voluntarias. Entretanto, é valido ressaltar que
no presente estudo o EMLA® foi aplicado por apenas dois minutos.

Ultimamente, tem-se buscado formas de liberacdo controlada de

medicamentos que garantam um aumento da duracdo do efeito associado a



diminuicdo da toxicidade. Dentre estas formas, a encapsulacdo em lipossomas
tem se destacado, representando um método inovador de liberagcao controlada de
farmacos em anestesia topica (Foldvari et al., 1990; Singh & Vyas, 1996; Bucalo et
al., 1998; Fisher et al., 1998; Mura et al., 2007; Elsaie & Baumann, 2008).

Os lipossomas sao esferas microscépicas formadas por uma ou mais
bicamadas lipidicas. S&o biocompativeis, biodegradaveis, com baixo risco de
toxicidade, imunogenicidade, antigenicidade e lesdes histologicas, principalmente
em funcdo da semelhanca dos mondémeros constituintes dos lipossomas
(fosfatildilcolina e colesterol) com os das membranas biolégicas (Malinovsky et al.,
1997; Grant, 2002). Além disso, devido a liberagao lenta e controlada de farmacos,
proporcionam um aumento da duragcéo da anestesia e uma reducéo da toxicidade
sistémica (Boogaerts et al., 1993, 1994; Mowat et al., 1996; Yu et al., 2002) e
impedem que os anestésicos locais sejam metabolizados muito rapidamente pelo
organismo (Bucalo et al., 1998)

Foldvari et al. (1990) demonstraram que os lipossomas proporcionaram
um aumento tanto da taxa de penetracdo como da concentracado efetiva de
anestésicos administrados topicamente na derme, proporcionando alivio
prolongado. A aplicagdo de anestésicos na forma lipossomal em pele humana
resultou em maior seguranca, efetividade e duragdo de anestesia (Singh & Vyas
1996; Grant et al., 2001). A lidocaina 4% lipossomal em creme (Maxilene, RGR
Pharma, Windsor, Ont.) foi lancada no Canada em 2003, onde ja existem varios
medicamentos registrados associados a lipossomas. Este anestésico tépico tem
como vantagens um curto inicio de agdo e uma poténcia adequada.

A lidocaina também néo estéd associada a metemoglobinemia, um efeito
sistémico de anestésicos com prilocaina, como o EMLA® (Jacobson & Nilssen,
1985; Taddio et al, 1998; EMLA package insert). Esta condicdo envolve a
oxidacdo do fon ferro do estado ferroso (Fe?*) ao estado férrico (Fe*), tornando a
molécula de hemoglobina incapaz de transportar oxigénio. Vale ressaltar que a
incidéncia de metemoglobinemia associada ao EMLA® é rara. Esta condicéo foi

relatada, principalmente, em neonatos que se tornaram ciandticos apés a



aplicacdo de 5g de EMLA® por um periodo de mais de cinco horas (Jacobson &
Nilssen, 1985).

A eficacia de anestésicos locais na forma lipossomada em mucosa oral
ja foi comprovada por alguns autores na literatura. Zed et al. (1996) observaram
que o gel de tetracaina 5% encapsulada em lipossomas foi mais em eficaz reduzir
a dor a puncgéo e a infiltracdo de anestésico local quando comparado ao gel de
benzocaina 20%. Da mesma maneira, Franz-Montan et al. (2007) verificaram que
o gel de ropivacaina 1% encapsulada em lipossomas apresentou eficacia superior
em reduzir dor a pungcdo em comparacao ao gel de benzocaina 20% e foi
equivalente ao EMLA® na reducdo da dor durante a inser¢do da agulha e na
duracao da anestesia na mucosa.

A auséncia de anestésicos topicos eficazes em abolir a dor a pungéo na
mucosa palatina, associada as vantagens da encapsulacdo em lipossomas, torna
relevante a presente pesquisa pela contribuicdo para o aumento da eficacia dos
processos de anestesia topica.

O objetivo deste trabalho foi comparar a eficacia anestésica de gel de
lidocaina 5% encapsulada em lipossomas, gel de lidocaina 2,5% encapsulada em
lipossomas, EMLA (EMLA® creme - AstraZeneca), pomada de lidocaina 5%
(Xylocaina® pomada - AstraZeneca), gel placebo e gel placebo lipossomal,
aplicados topicamente na mucosa palatina.
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Abstract

Objective. To evaluate the efficacy of liposomal lidocaine for topical
anesthesia on the palatal mucosa. Material and methods. In this double-blinded
cross-over study, 40 volunteers (20 women and 20 men) randomly received 100mg
of the following formulations: G1 - liposome-encapsulated 5% lidocaine gel, G2 -
liposome-encapsulated 2.5% lidocaine gel, G3 - eutectic mixture of 2.5% lidocaine
and 2.5% prilocaine (EMLA® cream - AstraZeneca), G4 - 5% lidocaine (Xylocaine®
ointment - AstraZeneca), G5 - placebo gel and G6 - liposome-encapsulated
placebo gel. In each session, two formulations were applied on the palatal mucosa
of right- and left-upper canines during two minutes, totalizing three sessions per
volunteer. The formulations were placed into coded flasks and the location (right or
left side) and order of application were predetermined by a random number table.
After insertion of 30-G needle and injection of 0,3ml of 2% lidocaine with 1:100.000
epinephrine, painful perceptions to the needle insertion and to the anesthetic
injection were rated on two separated visual analog scales (VAS). The volunteers
also evaluated in a specific questionnaire which one of the formulations they would
prefer if they needed of another anesthesia at the palatal mucosa. Results. The
obtained results were submitted to the Friedman test (a=5%). For G1, G2, G3, G4,
G5 and G6, respectively, VAS median and interquartile range (in cm) for needle
insertion were 0.7 (2.4), 1.3 (1.9), 0.6 (1.1), 2.0 (1.6), 2.1 (2.9), 1.4 (2.4) and for
anesthetic injection were 0.9 (2.1), 1.6 (3.0), 0.7 (1.5), 2.1 (2.1), 2.5 (2.4), 2.3 (2.6).
Both G1 and G3 showed lower (p<0.05) VAS values for needle insertion and
anesthetic injection when compared with the other groups, which did not show
statistically significant differences (p>0.05) among them. The volunteers’
preferences (in percentage) were 41.0, 25.6, 20.5, 7.7, 2.6 and 2.6 for G3, G1, G4,
G2, G5 and G6, respectively. Conclusion. Liposome-encapsulated 5% lidocaine
was equivalent to EMLA® in minimizing pain perception to the needle insertion and
anesthetic injection.



Key Words: Dentistry, Local anesthesia, Topical anesthesia, Lidocaine,
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Introduction

Both anxiety and fear induced by pain are still usual disturbs associated
with dentists (Nuttall et al.,, 2001). One of the most feared procedures in dental
clinics is local anesthesia, certainly due to pain during needle insertion and
anesthetic injection (Zed et al., 1996). The pain during this procedure leads to lack
of  cooperation by patients, prolonged dental attendance time,
unsuccessful/repeated attempts and additional pain (Taddio et al., 2005). In the
long term, repeated painful procedures contribute to conditioned anxiety responses
and increased pain perception (Meechan, 2002; Taddio et al., 2002). In order to
alleviate pain from needle insertion and anesthetic injection, and reduce anxiety,
topical anesthesia has been widely used in dental practice (Rosivack et al., 1990).

The palatal site is known for its difficulty in acquiring adequate topical
anesthesia (Gill et al., 1979; Malamed, 1997; Meechan et al., 2005). Primosch &
Robinson (1996) concluded that topical anesthesia is less effective in minimizing
injection pain at the palatal gingiva due to the firmly attached keratinized tissue
inhibiting tissue distention, the poor drug penetration through this highly keratinized
tissue, the potential for the injection needle to contact periosteum, and the
decreased tissue buffering capacity. An efficient topical anesthetic capable of
eliminating pain from needle stick and anesthetic injection in the palatal site would
be a benefit for dentistry (Svensson et al, 1994).

The encapsulation of drugs into liposomes represents an innovative
method of drug delivery for local anesthetics (Foldvari et al.,, 1990; Singh & Vyas,
1996; Fisher et al,, 1998; Mura et al., 2007; Elsaie & Baumann, 2008). Local
anesthetics encapsulated into liposomes have shown increased duration of
analgesia, reduction of systemic levels and reduction of nervous and cardiac
toxicity (Boogaerts et al., 1993 and 1994). Furthermore, Foldvari et al. (1990)
showed that liposomes facilitated the penetration of the anesthetic into the skin and
provided sustained release. The potencial of liposomal local anesthetic



formulations to provide efficient topical anesthesia of the skin was demonstrated in
several previous studies (Geztes & Mezei, 1988; Singh & Vyas, 1996; Hung et al.,
1997; Fisher et al., 1998; Romsing et al., 1999; Eichenfield et al., 2002; Taddio et
al., 2005).

Concerning the oral mucosa, significant anesthesia was induced by
liposome-encapsulated local anesthetics. Zed et al. (1996) concluded that
liposome-encapsulated 5% tetracaine gel provided higher pain relief before a local
anesthetic injection than 20% benzocaine gel. Franz-Montan et al. (2007) showed
that a two-minute application of liposomal-encapsulated 1% ropivacaine gel was
equivalent to EMLA® in producing topical anesthesia in the buccal fold oral mucosa
during needle insertion.

Thus, the aim of this study was to compare the efficacy of the following
topical formulations: liposome-encapsulated 5% lidocaine gel, liposome-
encapsulated 2.5% lidocaine gel, 2.5% lidocaine/2.5% prilocaine eutectic mixture
(EMLA® cream - AstraZeneca), 5% lidocaine (Xylocaine® ointment - AstraZeneca),

placebo gel and liposome-encapsulated placebo gel, on the palatal mucosa.

Material and Method

The Ethical Committee of Piracicaba Dental School, University of
Campinas Piracicaba, Brazil (#112/2007) approved this research. This study
evaluated 40 healthy volunteers (20 women and 20 men) aging 18 to 29 years-old
(20.3 £ 2.31 years). Subjects were selected based on a satisfactory medical history
evaluation and their agreement to provide informed consent. None of the
volunteers were taking any medication that would alter pain perception, as
determined by oral questioning and written health history.

The volunteers randomly received six different topical formulations in a
double-blinded, cross-over, three-period treatment design. Each treatment was
performed in three different appointments spaced at least one week apart (Franz-
Montan et al., 2007). Each volunteer received 100mg of the following topical
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anesthetics: liposome-encapsulated 5% lidocaine gel, liposome-encapsulated
2.5% lidocaine gel, 2.5% lidocaine/2.5% prilocaine eutectic mixture (EMLA® cream
- AstraZeneca), 5% lidocaine (Xylocaine® ointment - AstraZeneca), placebo gel
and liposome-encapsulated placebo gel. In each session, two topical formulations
were applied on the palatal mucosa adjacent to right- and left-upper canines during
two minutes, totalizing three sessions per volunteer. The location (right or left side)
and order of each treatment was predetermined by a random number table, and
neither the dentist nor the volunteer knew which sites received topical anesthetic
and which received placebo (Hutchins et al., 1997).

Liposome and placebo formulations were prepared at the Department of
Biochemistry, Institute of Biology, University of Campinas. The liposomes,
prepared as described by de Araujo et al. (2008), were large unilamellar vesicles of
homogenized sizes (400nm). The formulations not commercially available,
prepared by the same operator (not involved in the application or anesthetic
efficacy evaluation), consisted of identical color, taste, smell and fluidity. The gel
formulations and the commercial topical anesthetics were placed into coded flasks
to ensure blindness of the volunteers and the investigator involved in the
application and evaluation of the anesthetics. The codes were revealed to the
investigator only at the end of the research.

At each session, the mucosa at the palatal site of both right- and left-
upper canines was dried using sterile gauze. The topical anesthetic agents were
previously weighed and applied on palatal mucosa, 1cm distant from upper
canines’ cervical, by using a cotton swab. Each topical anesthetic was kept on the
mucosa surface for two minutes. After topical application, the mucosa was gently
wiped with sterile gauze followed by a water rinse.

Subsequently, a 30-G dental needle (Injecta Icmmcod Ltda, Diadema,
SP, Brazil) was inserted in the region of topical application, until periosteum
contact. After that, the volunteer was informed that the anesthetic would be
injected, and an injection of 0,3ml of 2% lidocaine with 1:100.000 epinephrine was
performed. Pain perception after needle insertion and after anesthetic injection was
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rated on two separated visual analog scales (VAS). VAS consisted of a 10-cm line
where “0” indicated “no pain” and “10” indicated “unbearable pain.” Subjects were
asked to mark a point on the line according to their level of perceived pain. A ruler
(Desetec®) was used to measure the distance from the end-point marked “no pain”
to the mark made by the volunteer (Franz-Montan et al., 2007).

Afterwards the measurement of pain perception, all volunteers were
asked to evaluate which one of the topical formulations they would prefer if they
needed of another anesthesia at the palatal mucosa.

The results were compared by the Friedman test (BioEstat 5.0,

Mamiraua Institute, Belém, PA, Brazil). The significance level was set at 5%.
Results

Liposome-encapsulated 5% lidocaine gel and EMLA® significantly
(p<0.05) reduced pain during needle insertion and anesthetic injection when
compared with the other groups, except when compared with liposome-
encapsulated 2.5% lidocaine. There were no statistically significant differences
among liposomal 2.5% lidocaine gel, placebo, liposomal placebo, and Xylocaine®
groups (P>0.05). Table 1 shows median [1 and 3" quartiles] of VAS for all groups

concerning pain during needle insertion and anesthetic injection.

Table 1. VAS median [1%' and 3™ quartiles] rated by volunteers after

needle insertion and anesthetic injection (in cm).

Anesthetic injection
Needle insertion VAS

. : st rd VAS
Anesthetic agent median [1* and 3 _ X 4
_ median [1% and 3
quartiles] _
quartiles]
Liposomal 5% lidocaine 0.70[0.34 - 2.75] A 0.90[0.34-2.43] A
EMLA® 0.60[0.10-1.20] A 0.73[0.24-1.70] A
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Liposomal 2.5% lidocaine  1.25[0.60 - 2.45] AB 1.60[0.78 - 3.79] AB

Xylocaine® 2.00[0.89 - 2.45] B

2.10[0.90-3.00] B
Placebo 2.10[1.08 - 3.98] B

2.48[1.10 - 3.53] B

Liposomal placebo 1.40[1.10-3.45] B 2.30[1.20-3.83] B

Table 2 shows the volunteers’ preference considering the anesthetic

effect. EMLA® showed the higher preference as anesthetic agent among the
volunteers.

Table 2. Volunteers’ preference considering anesthetic effect.

Anesthetic gel Preference (%)
EMLA® 41.0
Liposomal 5% lidocaine 25.6
Xylocaine® 20.5
Liposomal 2.5% lidocaine 7.7
Placebo 2.6
Liposomal placebo 2.6

No adverse effects were observed after the application of all the
formulations.

Discussion

Topical anesthetics are usually used by dentists to reduce pain during
dental anesthesia. To date, there is no evidence about the efficacy of a topical

anesthetic for oral use that completely eliminates the pain during needle insertion
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and anesthetic injection, especially on palatal mucosa (Gill et al., 1979; Malamed,
1997, Meechan et al., 2005).

Searching for more efficient topical anesthetics, studies have
demonstrated the superiority of EMLA® anesthetic activity on oral mucosa. The
relative anesthetics effects of EMLA® and lidocaine gel were previously assessed
by several authors (Holst & Evers, 1985; Hassio et al., 1990; Svensson et al.,
1992; Donaldson & Meechan, 1995; Roghani et al.,, 1999; McMillan et al., 2000).
Hassio et al. (1990) compared EMLA® to 10% lidocaine spray and found that both
were effective in anesthetizing gingival mucosa, in contrast to Roghani et al.
(1999), which concluded that EMLA® was superior in performance to 10% lidocaine
spray. Differences in the methodology such as patient age, number of volunteers
and also the inclusion of a placebo group could explain the difference in results
between these studies.

Svensson et al. (1992) observed that the anesthetic efficacy after a two-
minute application of EMLA® was better than after a two-minute application of 2%
lidocaine gel on tongue mucosa and anterior buccal gingiva. Also, Donaldson &
Meechan (1995) and McMillan et al. (2000) demonstrated that EMLA® was a more
effective topical anesthetic agent than lidocaine 5% alone on the buccal mucosa.
Holst & Evers (1985) showed that there were no differences between EMLA® and
5% lidocaine ointment in producing analgesia at the buccal fold after a two-minute
application. However, this period of exposure was unsatisfactory in anesthetizing
the palatal mucosa; after five minutes, EMLA® was more effective in anesthetizing
the palatal mucosa than lidocaine.

In contrast to this investigation, none of the above studies compared
EMLA® with liposome encapsulated-lidocaine, once liposome represents an
innovative method of drug delivery for local anesthetics. Foldvari et al. (1990)
demonstrated that liposomal encapsulation of local anesthetics enhanced

penetration through skin, providing sustained release and usually lower toxicity.
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An adequate topical anesthesia on palatal mucosa is usually not
achieved (Gill et al., 1979; Malamed, 1997). Harker (1997) attributes the pain
associated to the local anesthetic administration to the dislocation of the muco-
periosteum of palate during anesthetic injection. In agreement with this, Hutchins et
al. (1997) stated that topical anesthetic’ efficacy is better evaluated if an injection is
actually given rather than only simulated. One common defect of several previous
studies is that only needle pinpricks were used to evaluate intraoral anesthesia
(Hutchings et al., 1997). Therefore, in the present study we decided to test
liposomal lidocaine in a very strict model for oral topical anesthetic: local anesthetic
injection at the palatal mucosa of the upper’s canines.

Previous studies investigated the potential of liposomal local anesthetics
formulations to provide topical anesthesia of the intact skin. Geztes & Mezei (1988)
demonstrated that liposome-encapsulated 0.5% tetracaine was superior to non-
encapsulated 0.5% tetracaine (Pontacaine® cream) in reducing pain to needle
insertion in skin. In addition, Bucalo et al. (1998) showed that liposomal 5%
lidocaine evidenced longer duration of anesthesia in skin than non-liposomal 5%
lidocaine and the same anesthetic effectiveness than EMLA®. In agreement with
the latter statement, this study concluded that lipossomal encapsulated 5%
lidocaine gel was superior to non-encapsulated 5% lidocaine (Xylocaine® ointment)
and equivalent to EMLA® in reducing pain from needle insertion and anesthetic
injection at palatal mucosa.

Concerning oral mucosa, recently, it was shown that liposome
encapsulated 1% ropivacaine gel was equivalent to EMLA® in reducing pain during
needle insertion (no anesthetic solution was injected) in the maxillary buccal fold
after a two-minute application (Franz-Montan, et al, 2007). These findings
corroborate the ones from this study, once a liposome encapsulated formulation
presented anesthetic efficacy equivalent to EMLA®. Likewise, Friedman et al.
(1999) showed that ELA-Max® (4% liposomal lidocaine) was equivalent to EMLA®
in anesthetizing skin. Moreover, Hung et al. (1997) and Fisher et al. (1998) showed
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that liposome-encapsulated 5% tetracaine cream produced better superficial local
anesthesia than EMLA®.

Although EMLA® has been reported to be an effective topical anesthetic
for oral use (Vickers & Punnia-Moorthy, 1993; Roghani et al., 1999; McMillan et al.,
2000), bitter taste (pH = 9.0), low viscosity and cost are among the many
disadvantages of EMLA® use in the oral mucosa (Meechan & Donaldson, 1994).
Also, Franz-Montan et al. (2008) reported four cases of mucosa ulceration after a
30-minute application of EMLA® (0.3 g) as a topical anesthetic in dentistry. In the
present study, EMLA® was applied on oral mucosa for only two minutes.

The disadvantages of EMLA®, in addition with the lack of an efficient
topical anesthetic for oral use and the advantages of liposome-encapsulation, have
stimulated the search for an ideal topical anesthetic. In the present study, lidocaine
was chosen to be liposome-encapsulated due to its well-known characteristics,
e.g., rapid onset of action and safety. EMLA® is also associated with
methemoglobinemia, which is a serious complication that involves the oxidation of
iron from the ferrous to the ferric state, rendering the hemoglobin unable of
transporting oxygen (Friedman, et al., 2001).

Thought, it is important to state that cases of local anesthetic-induced
methemoglobinemia in dental practice are under-recognized and rare (Wilburn-
Goo & Lloyd, 1999). It has been reported, mainly, in neonates that became
cyanotic after application of a considerable quantity of the anesthetic for a long
period of time (Jacobson & Nilssen, 1985; Taddio et al., 1998).

In conclusion, liposome-encapsulated 5% lidocaine was equivalent to
EMLA® in reducing pain during needle insertion and anesthetic injection and it

should be considered an efficient topical anesthetic in dentistry.
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CONCLUSAO

A lidocaina encapsulada em vesiculas lipossomais na concentragéo de
5% foi equivalente ao EMLA® em reduzir a dor & puncéo da agulha e a injecdo da
solucdo anestésica na mucosa palatina e pode ser considerada como uma boa

opcao para anestesia tépica na odontologia.
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ANEXOS
ANEXO 1

INFORMAGAO CCPG/002/06

Tendo em vista a necessidade de revisdo da regulamentacdo das normas sobre o formato
e a impressao das dissertacbes de mestrado e teses de doutorado e com base no
entendimento exarado no Parecer PG n® 1985/96, que trata da possibilidade do formato
alternativo ao ja estabelecido, a CCPG resolve:

Artigo 1° - O formato padrdo das dissertacbes e teses de mestrado e doutorado da
UNICAMP deverio obrigatoriamente conter:

|. Capa com formato Unico ou em formato alternativo que devera conter
informacoes relativas ao nivel (mestrado ou doutorado) e a Unidade de defesa,
fazendo referéncia a Universidade Estadual de Campinas, sendo o projeto
gréafico das capas definido pela PRPG.

Il. Primeira folha interna dando visibilidade a Universidade, a Unidade de defesa, ao
nome do autor, ao titulo do trabalho, ao nimero de volumes (quando houver
mais de um), ao nivel (mestrado ou doutorado), a drea de concentragdo, ao
nome do orientador e co-orientador, ao local (cidade) e ao ano de depdsito. No
seu verso deve constar a ficha catalografica.

Ill. Folha de aprovagdo, dando visibilidade a Comissdo Julgadora com as
respectivas assinaturas.

IV. Resumo em portugués e em inglés (ambos com no maximo 500 palavras).

V. Sumadrio.

VI. Corpo da dissertacdo ou tese dividido em tdpicos estruturados de modo
caracteristico a area de conhecimento.

VIl. Referéncias, formatadas segundo normas de referenciamento definidas pela
CPG da Unidade ou por critério do orientador.

VIll. Todas as paginas deverdo, obrigatoriamente, ser numeradas, inclusive paginas
iniciais, divisdes de capitulos, encartes, anexos, etc... As paginas iniciais
poderao ser numeradas utilizando-se algarismos romanos em sua forma
mindscula.

IX. Todas as péaginas com numeracdo “impar” serdo impressas como “frente” e
todas as paginas com numeracao “par’ serdo impressas como “verso”.

§ 1° - A critério do autor e do orientador poderdo ser incluidos: dedicatoria;
agradecimento; epigrafe; lista de: ilustractes, tabelas, abreviaturas e siglas, simbolos;
glossario; apéndice; anexos.

§ 2° - A dissertacdo ou tese devera ser apresentada na lingua portuguesa, com excecao
da possibilidade permitida no artigo 2° desta Informacéo.

§ 3° - As dissertacdes e teses cujo conteudo versar sobre pesquisa envolvendo seres
humanos, animais ou biosseguranca, deverdo apresentar anexos 0S respectivos
documentos de aprovacéo.

Artigo 2° - A critério do orientador e com aprovacéo da CPG da Unidade, os capitulos e
0s apéndices poderdo conter copias de artigos de autoria ou de co-autoria do candidato,
ja publicados ou submetidos para publicagdo em revistas cientificas ou anais de
congressos sujeitos a arbitragem, escritos no idioma exigido pelo veiculo de divulgacéo.

24



§ Gnico - O orientador e o candidato deverao verificar junto as editoras a possibilidade de
inclusdo dos artigos na dissertacdo ou tese, em atendimento a legislacdo que rege o
direito autoral, obtendo, se necessaria, a competente autorizacdo, deverdo assinar
declaracio de que néo estio infringindo o direito autoral transferido a editora.

Artigo 3° - Dependendo da area do conhecimento, a critério do orientador e com
aprovacdo da CPG da Unidade, a dissertacdo ou tese podera ser apresentada em
formato alternativo, desde que observados os incisos |, II, Ill, IV, VV e VII do artigo 1°.

Artigo 4° - Para impressdo, na grafica da Unicamp, dos exemplares definitivos de
dissertacdes e teses defendidas, deverado ser adotados os seguintes procedimentos:

§ 1° - A solicitacdo para impressido dos exemplares de dissertacdes e teses podera ser
encaminhada a gréfica da Unicamp pelas Unidades, que se responsabilizardo pelo
pagamento correspondente.

§ 2° - Um original da dissertacdo ou tese, em versdo definitiva, impresso em folha
tamanho carta, em uma sé face, deve ser encaminhado & grafica da Unicamp
acompanhado do formulario “Requisicdo de Servicos Graficos”, onde conste o numero de
exemplares solicitados.

§ 3° - A grafica da Unicamp imprimira os exemplares solicitados com capa padrdo. Os
exemplares solicitados serdo retirados pelas Unidades em no méximo, cinco dias (teis
para impressao preto e branco e 10 dias Uteis para coloridas.

§ 4° - No formulario “Requisicao de Servicos Graficos” deverao estar indicadas as paginas
cuja reproducdo deva ser feita no padrdo “cores” ou “foto”, ficando entendido que as
demais paginas devam ser reproduzidas no padrio preto/branco comum.

§ 5° - As dissertacdes e teses serdo reproduzidas no padrao frente e verso, excecgdo feita
as paginas iniciais e divisdes de capitulos; dissertagoes e teses com até 100 paginas
serdo reproduzidas no padrdo apenas frente, excecdo feita & pagina que contém a ficha
catalografica.

§ 6° - As paginas fornecidas para insercéo deveréo ser impressas em sua forma definitiva,
ou seja, apenas frente ou frente/verso.

§ 7° - O custo, em reais, de cada exemplar produzido pela gréafica serd definido pela
Administragdo Superior da Universidade.

Artigo 5° - E obrigat6ria a entrega de dois exemplares para homologacao.
Artigo 6° - Esta Informacdo entrara em vigor na data de sua publicacéo, ficando
revogadas as disposicbes em contrario, principalmente as Informacdes CCPG 001 e

002/98 e CCPG/001/00.

Campinas, 13 de setembro de 2006
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] COMITE DE ETICA EM PESQUISA
i FACULDADE DE ODONTOLOGIA DE PIRACICABA :
ppiPgy ¢ UNIVERSIDADE ESTADUAL DE CAMPINAS ‘

CERTIFICADO

© Comité de Etica em Pesquisa da FOP-UNICAMP certifica que o projeto de pesquisa "Atividade apestésica da lidocaina encapsulada em
lippssomas na Qdontelogla”, protocolo n® 11272007, dos pesquisadores FRANCISCO CARLOS GROPPO, DANIELA BELISARIO BARONI, ENEIDA

DE PAULA e MARIA CRISTINA VOLPATO, satisfaz as exigénclas do Consetho Nacional de Sadide - Ministério da Salide para as pesquisas em seres
humanos e foi aprovado por este comité em 28/01/2008. ) .
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The Ethics Committee in Research of the School of Dentistry of Piracicaba - State Unlversity of Campinas, certify that the - project “Local :
anesthetic activity of lipossomal formuilations in dentistry”, register number 112/2007, of FRANCISCO CARLOS GROPPO, DANIELA E
BELISARIO BARONI, ENEIDA DE PAULA and MARIA CRISTINA VOLPATO, comply with the recommendations of the Natlonal Health Council ~ Ministry ‘
of Heatth of Brazil for research in human subjects and therefore was approved by this committee at 28/01/2008. ‘
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Profa. Cinthia Perelra Machado Tabchouury-)\ %e Janior
Secretdria ’ { - Coordenador
CEP/FOP{UNICAMP ™ , " CEP/FOPJUNICAMP

Nota: O titulo do protocolo aparece come fomecido pelos pesquisadores, sem qualquer edicdo.
Notice: The title of the project appears as provided by the suthors, without editing.
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