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RESUMO

RESUMO

O objetivo deste estudo cruzado e cego foi avaliar a eficacia da anestesia topica
de ropivacaina a 1% (forma lipossomada ou ndo) em Odontologia. Trinta
voluntarios foram submetidos a anestesia topica com quatro anestésicos, em oito
sessOes (tratamentos) determinadas aleatoriamente: 20mg de gel de ropivacaina
a 1% -Ropi-20, 60mg de gel de ropivacaina a 1% -Ropi-60, 20mg de gel de
ropivacaina a 1% encapsulada em lipossomas -RopiLipo-20, 60mg de gel de
ropivacaina a 1% encapsulada em lipossomas -RopiLipo-60, 20mg da mistura
eutética de lidocaina a 2.5% e prilocaina a 2.5% (EMLA cream AstraZeneca®) -
EMLA-20, 60mg de EMLA cream -EMLA-60, 20mg de gel de benzocaina a 20%
(Benzotop® DFL) -Benzo-20 e 60mg de gel de benzocaina a 20% -Benzo-60.
Cada tratamento foi aplicado no fundo de sulco da regido de canino superior
direito durante dois minutos; o intervalo entre os tratamentos foi de uma semana.
Foram avaliadas a anestesia pulpar, por meio de estimulo elétrico (pulp tester); a
dor durante a puncao por meio das escalas analdgica visual (EAV) e de 11 pontos
em caixa (E11); e a anestesia em tecido mole por meio de estimulo fisico. A
influéncia do anestésico na resposta pulpar foi avaliada durante 20 minutos ap6s a
aplicacao do anestésico tépico. Nao houve diferenca estatisticamente significante
entre os tratamentos com relacéo as escalas EAV e E11 (p>0.05). A duracao da
anestesia em tecido mole com o EMLA-60 e RopiLipo-60 foi maior (p<0.05) do que
com os outros tratamentos. No entanto, entre EMLA-60 e RopiLipo-60 ndo houve
diferenca estatisticamente significante (p>0.05). Nenhum dos tratamentos
avaliados exerceu efeito anestésico sobre o tecido pulpar. Assim, a ropivacaina a
1% encapsulada ou ndo em lipossomas apresentaram eficacia semelhante em
reduzir a dor a pungdo em comparagao aos outros anestésicos avaliados, no
entanto, nas condicbes avaliadas, nenhum dos anestésicos exerceu influéncia

sobre a resposta pulpar.



ABSTRACT

ABSTRACT

The objective of this blind and crossover study was to evaluate the efficacy of 1%
ropivacaine (liposomal and nonliposomal) for topical anesthesia in Dentistry. Thirty
healthy volunteers randomly received the following treatments in eight sessions:
20mg of 1% ropivacaine -Ropi-20, 60mg of 1% ropivacaine -Ropi-60, 20mg of
liposome encapsulated 1% ropivacaine -RopiLipo-20, 60mg of liposome
encapsulated 1% ropivacaine -RopiLipo-60, 20mg of the eutectic mixture of 2.5%
lidocaine and 2.5% prilocaine (EMLA cream AstraZeneca®) -EMLA-20, 60mg of
EMLA cream -EMLA-60, 20mg of 20% benzocaine gel (Benzotop® DFL) -Benzo-20
and 60mg of 20% benzocaine gel -Benzo-60. At different sessions each treatment
was applied in the maxillary-buccal fold of the right canine for two minutes; one
week of interval between treatments. Pulpal anesthesia was evaluated using an
electrical pulp tester; pain during needle insertion by using a visual analogue scale
(VAS) and 11-point box scale (BS-11) and soft tissue anesthesia by using a
pinprick test. The influence on pulpal response was assessed for 20 minutes after
topical application. There were no statistically significant differences among
treatments considering VAS and BS-11 scores (p=0.177 and p=0.179,
respectively). RopiLipo-60 and EMLA-60 provided a statistically significant longer
duration of topical anesthesia than the other topical agents (p<0.05), however,
RopiLipo-60 was not significantly different from EMLA-60 (p>0.05). There was no
influence on the pulpal response provided by the topical anesthetics evaluated.
Liposome and nonliposomal ropivacaine gel at 1% concentration showed similar
efficacy for topical anesthesia in oral mucosa when compared to the other topical
anesthetics. However, none of the topical anesthetics evaluated were effective in

inducing pulpal anesthesia under the evaluated conditions.



INTRODUGCAO

1. INTRODUCAO

A anestesia local é o método de controle da dor mais empregado em
Odontologia. Entretanto, este procedimento € um dos mais poderosos agentes
indutores de estresse nos pacientes, principalmente devido a utilizagdo de
agulhas. A anestesia tépica € o principal método utilizado para minimizar a dor
provocada pela pungédo durante o procedimento da anestesia local (Martin et al.,
1994).

A anestesia topica tem demonstrado grande eficacia na redugdo do
desconforto da pungdo em quase todos o0s casos, exceto em anestesias
tronculares (Meechan, 2000; Meechan, 2002).

A eficacia da anestesia topica depende de alguns fatores como, agente
anestésico utilizado, tempo de aplicagado do anestésico tépico, sitio de aplicagao,
além de fatores ligados a infiltracdo do anestésico como diametro da agulha
utilizada e profundidade da penetracdo da agulha (Meechan, 2002).

O anestésico topico mais utilizado € a benzocaina a 20% na formulagao
de gel, devido ao rapido inicio de acao (30 segundos), gosto aceitavel e reduzida
absorc¢ao sistémica (Priemosch & Rolland-Asensi, 2001).

Anestésicos do grupo éster, como a benzocaina e a tetracaina, ainda
usados como anestésicos tépicos em Odontologia, possuem maior potencialidade
alérgica do que os pertencentes ao grupo amida (Meechan, 2002). A eficacia da
benzocaina em minimizar a dor a puncdo em anestesia infiltrativa da regido
anterior na maxila e em mucosa palatina ja foi demonstrada (Rosa et al., 1999;
Nusstein & Beck, 2003). No entanto, sua eficacia como anestésico tépico nao foi
significante previamente a anestesia regional do nervo alveolar inferior (Meechan,
2002).

Nos ultimos anos, a mistura eutética de dois anestésicos a base de
lidocaina e prilocaina (EMLA® Astra Zeneca) tem desempenhado a maior eficacia
em comparagao a benzocaina e a lidocaina em anestesia topica (Vickers &
Punnia-Moorthy, 1993; Roghani et al., 1999; McMillan et al., 2000).
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A sigla EMLA, do inglés Eutectic Mixture of Local Anesthetics, designa
uma mistura eutética de anestésicos locais. Esta denominagédo € dada quando a
combinagao dos agentes (lidocaina e prilocaina) apresenta ponto de fusao inferior
ao apresentado pelas substéncias em suas formas isoladas. A lidocaina, a
prilocaina e a mistura eutética possuem ponto de fusdo 69°C, 37°C e 17°C
respectivamente. Esta propriedade permite que o agente anestésico fique na
forma de 6leo na temperatura da cavidade bucal (37°C), provocando um aumento
na absorcao local do agente anestésico (Vickers & Punnia-Moorthy, 1993).

O EMLA foi elaborado ha aproximadamente 20 anos para uso
dermatolégico e na ultima década vém sendo testado para uso intra-oral.

Estudos apontam para a eficacia do EMLA em aplicagdo tdpica,
permitindo a execugcdo de procedimentos como instrumentacdo periodontal
(Svensson et al., 1994), dentistica (Vickers & Punnia-Moorthy, 1993; Vickers et al.,
1997) e em alguns casos de extracdes e bidpsia (Meechan, 2001). O EMLA
também reduziu o desconforto da colocacdo de grampos em isolamento absoluto
usado para realizacdo de procedimentos restauradores e endoddnticos (Lim &
Julliard, 2004), injecOes intraligamentares e na mucosa palatina (Meechan &
Thomason, 1999; Meechan, 2001). Além disso, Munshi et al. (2001) sugeriram que
seria possivel a execucao de alguns procedimentos sem o uso da agulha, ou seja,
apenas com a aplicagao topica do EMLA, principalmente em odontopediatria.

Em contradicdo, outros autores questionam a superioridade do EMLA
em relagdo aos outros anestésicos disponiveis, pois concluiram que a benzocaina
a 20% foi equivalente ao EMLA em reduzir dor associada a anestesia em mucosa
palatina em criangas. Além disso, relatam que a benzocaina tem vantagens sobre
o EMLA, como maior preferéncia pelos voluntarios e gosto mais aceitavel. Outras
desvantagens relacionadas ao EMLA incluem: gosto amargo, alto custo e pouca
viscosidade, resultando em dificuldade de manter o creme no local desejado
(Priemosch & Rolland-Asensi, 2001).

A ropivacaina € um anestésico local do grupo amida e, como a

bupivacaina, apresenta longa duragcdo de acao (Axelsson & Isacsson, 2004).



INTRODUGCAO

Como anestésico topico, foi observado que a ropivacaina apresenta boa
eficacia e seguranca quando comparada a lidocaina, em cirurgia de catarata,
promovendo analgesia com duragéo suficiente, sem a necessidade de anestesia
suplementar, na maior parte dos casos (Martini et al., 2002).

A toxicidade da ropivacaina na mucosa oral ja foi avaliada. Kawata et al.
(2005) realizaram um estudo farmacocinético preliminar para avaliar a seguranca
da aplicacado do anestésico, na sua forma viscosa, em mucosa oral, para alivio de
dor de pacientes portadores de cancer oral. Os autores demonstraram que a
aplicacdo de 5mL da solugdo de ropivacaina a 0,5% na mucosa oral, por 10
minutos, € segura, com base nas concentragdes plasmaticas atingidas. No
entanto, sua eficacia como anestésico tépico nao foi avaliada.

O uso de ropivacaina como anestésico topico poderia ser justificado
com base em seu longo tempo de acao e, comparativamente a bupivacaina, ao
menor potencial de efeitos toxicos ao sistema cardiovascular e sistema nervoso
central, menor meia vida plasmatica, menor potencial para acumulo em tecidos e
maior margem de seguranca (Wang et al., 2001; Ramacciato & Meechan, 2005).

Embora ainda nao esteja disponivel para uso odontolégico, a
ropivacaina tem sido estudada para este fim em concentragdes variando de 0,5 a
1% (Ramacciato & Meechan, 2005), sendo efetiva a 0,5% associada a epinefrina a
1:200.000 em anestesia infiltrativa na maxila (Kennedy at al. 2001) e a 0,75% para
anestesia do nervo alveolar inferior e em técnica infiltrativa na maxila (Ernberg &
Kopp, 2002; Axelsson & Isacsson, 2004).

Os lipossomas vém sendo avaliados e utilizados como veiculos de
liberacao de drogas. Os lipossomas foram descobertos por Bangham, em 1963, e
consistem de moléculas esféricas que medem entre 50nm a 1000nm de diametro
e sao formados da interacao de lipideos suspensos numa fase aquosa (Banerjee,
2001; Grant, 2002). Podem ser formados de uma ou mais bicamadas lipidicas, e
assim sdao denominadas de vesiculas uni ou multilamelares.

A constituicdo das bicamadas é semelhante a das membranas

biolégicas, onde as caudas hidrofdbicas dos lipidios estdo voltadas para o interior
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e as cabecas polares, para o exterior, em contato com a fase aquosa (Ranade,
1989; Banerjee, 2001), podendo carregar tanto substancias hidrossoluveis como
substancias lipossoluveis em suas diferentes fases (Grant, 2002).

A encapsulagao de drogas € orientada pela hidro ou lipofilicidade das
mesmas, ja que drogas hidrofilicas tém tendéncia a permanecer no compartimento
central aquoso e drogas hidrofdbicas no interior da bicamada lipidica (Grant,
2002).

Anestésicos locais vém sendo encapsulados em lipossomas, e alguns
autores ja concluiram que a bupivacaina encapsulada em lipossomas apresentou
reduzida toxicidade para os sistemas nervoso central e cardiovascular quando
injetada intravascularmente em coelhos (Boogaerts et al., 1993). Posteriormente,
no primeiro estudo realizado em humanos, a forma lipossomada da bupivacaina
na técnica epidural promoveu maior duracdo de analgesia com concentracdes
plasmaticas reduzidas e constantes, em comparacao a forma pura do anestésico
local (Boogaerts et al., 1994).

A eficacia topica de anestésicos locais encapsulados em lipossomas ja
foi demonstrada na area de dermatologia. A similaridade das vesiculas com as
células da epiderme, em relacdo a sua composicdo, permite que o anestésico
penetre através da barreira epidérmica atingindo as camadas mais profundas da
derme, promovendo liberagédo lenta da droga, protegendo-a contra metabolizagao
e garantindo maior duracao de acao (Friedman et al., 2001).

Além disso, os lipossomas sdo biocompativeis, biodegradaveis, com
reduzido risco de: toxicidade, imunogenicidade, antigenicidade e lesdes
histologicas, principalmente devido a semelhanga dos monémeros constituintes
dos lipossomas (fosfatildilcolina e colesterol) com os das membranas biolégicas
(Malinovsky et al., 1997; Grant, 2002).

A literatura relata também que lipossomas com carga neutra nao
promovem a lise de eritrécitos e ndo possuem efeito pré-agregante, ao contrario,
foi demonstrado que formulagdes lipossomais de anestésicos locais possuiam

maior efeito na inibicdo da agregacao plaquetaria induzida por agentes indutores,



INTRODUGCAO

do que quando os anestésicos locais foram utilizados isoladamente (Fraceto et al.,
2002).

Os lipossomas ja foram amplamente utilizados como sistemas de
liberacao controlada para varios farmacos, incluindo antineoplasicos, antibiéticos,
antifungicos e também anestésicos locais para uso médico (Bucalo et al., 1998).
Nos EUA existem varios medicamentos registrados associados com lipossomas,
inclusive um anestésico tépico lipossomado, o LMX 4® (lidocaina a 4%, creme em
veiculo lipossomal). No Brasil ainda ndo existem registros de drogas associadas a
suspensoes lipossomais.

Diversos estudos demonstraram a eficacia de anestésicos locais
encapsulados em lipossomas em anestesia topica em pele (Singh & Vyas, 1996;
Bucalo et al., 1998; Fisher et al., 1998; Eichenfield et al., 2002; Taddio et al.,
2005).

Foldvari (1994) demonstrou que a anestesia tdpica em pele
proporcionada pela tetracaina encapsulada em lipossomas foi mais profunda e
com tempo de laténcia menor nos voluntarios avaliados.

Fisher et al. (1998) compararam a capacidade da tetracaina a 5%
encapsulada em lipossomas em relacdo ao EMLA em produzir anestesia topica
em pele intacta, em 40 voluntarios, observando anestesia mais efetiva e maior
preferéncia dos voluntarios pela anestesia proporcionada pela tetracaina
encapsulada em lipossomas.

Foi demonstrado também, que a aplicacdo tépica de lidocaina
lipossomal por 30 minutos, sem curativo oclusivo, apresenta a mesma seguranga
e eficacia em reduzir dor a puncao de agulhas que a mistura eutética de lidocaina
e prilocaina (EMLA), aplicada por 60 minutos, com curativo oclusivo em 120
criancas (Eichenfield et al., 2002).

Friedman et al. (2001) compararam a profundidade e duracdo da
anestesia em pele produzida por quatro anestésicos tépicos: EMLA, ELA-Max
(lidocaina 4% em veiculo lipossomal), betacaina-LA (lidocaina + prilocaina +

vasoconstritor) e tetracaina 4% em gel. Os testes foram realizados através de
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estimulacdo com laser em 10 locais do antebragco em 12 voluntarios. Os
resultados mostraram superioridade do EMLA e da lidocaina lipossomal na
efetividade da anestesia em relacdo as outras preparacoes.

Recentemente, a lidocaina a 4% foi avaliada na formulagao lipossomal
como anestésico topico em pele, previamente a canulacdo de veia em criancas.
Os resultados obtidos apds aplicacdo de 30 minutos com curativo oclusivo foram:
maior taxa de sucesso, menor dor, maior rapidez na realizagao do procedimento e
menor quantidade de alteragdes da derme em relacdo ao creme placebo (Taddio
et al., 2005).

A eficacia de anestésico local na forma lipossomada em mucosa oral foi
avaliada somente por Zed et al. (1996), que compararam a tetracaina a 5%
encapsulada em lipossomas com a benzocaina a 20% com relagdo a capacidade
em reduzir a dor a puncéo e infiltracdo de anestésico local. Concluiram que o
anestésico lipossomado foi mais eficaz em promover o alivio da dor a puncéo.

Estima-se que a permeabilidade da mucosa oral seja 4 a 4000 vezes
maior do que a da pele (Shojaei, 1998). Logo, se formulagdes anestésicas
apresentam uma elevada taxa de sucesso em anestesia topica na area de
dermatologia, é esperado que 0 sucesso seja ainda maior na mucosa oral, uma

vez que esta € mais permedavel que a pele.



PROPOSICAO

2. PROPOSICAO

Os objetivos deste trabalho foram: avaliar a eficicia dos géis de ropivacaina
a 1% e de ropivacaina a 1% encapsulada em lipossomas quando aplicados
topicamente na mucosa bucal, em reduzir a dor a puncao, frente a simulagéao da
anestesia infiltrativa, e verificar a influéncia da aplicagao topica do anestésico na

forma lipossomada sobre a resposta pulpar.
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3. CAPITULOS
Esta dissertacdo estd de acordo com a Informacdo CCPG 001/98,
UNICAMP, que regulamenta o formato alternativo para dissertagdo e tese,
permitindo a insercao de artigos cientificos de autoria ou co-autoria do candidato.
Assim sendo, esta dissertacao é composta de dois artigos. O primeiro
artigo foi submetido a revista Quintessence International (anexo 3) e o segundo,
sera submetido a revista Anesthesia & Analgesia. Conforme descrito abaixo:

3.1. Artigo 1 — The efficacy of 1% Ropivacaine gel for topical anesthesia in

Dentistry.

3.2. Artigo 2 — Liposome encapsulated ropivacaine for topical anesthesia in

human oral mucosa.
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ABSTRACT

Objective. To evaluate efficacy of 1% ropivacaine as a topical anesthetic in
dentistry. Method and materials. Thirty healthy volunteers randomly (blind-
crossover) received the following treatments: 20mg of 1% ropivacaine gel
(Ropivacaine-20), 60mg of 1% ropivacaine gel (Ropivacaine-60), 20mg of the
eutectic mixture of 2.5% lidocaine and 2.5% prilocaine (EMLA cream
AstraZeneca®; EMLA-20), 60mg of EMLA® (EMLA-60), 20mg of 20% benzocaine
gel (Benzotop® DFL; Benzocaine-20) and 60mg of 20% benzocaine gel
(Benzocaine-60), applied on the maxillary-buccal fold of the right canine at different
sessions. Pain was assessed using visual analogue scale (VAS) and 11-point box
scale (BS-11) after insertion of a 30G-needle. Soft tissue anesthesia was
measured by pinprick test. Data were analyzed by Friedman and Pearson
correlation tests. Results. VAS means +SD (cm) for Ropivacaine-20, EMLA-20,
Benzocaine-20, Ropivacaine -60, EMLA-60 and Benzocaine-60 were 2.2 +1.74,
1.6 £1.6,2.5£1.7,1.9 £1.5, 1.6 £1.5 and 2.3 £2.0, respectively. The BS-11 means
+SD for Ropivacaine-20, EMLA-20, Benzocaine-20, Ropivacaine-60, EMLA-60 and
Benzocaine-60 were 2.7 £1.7, 2.1 £1.6, 2.9 £1.6, 2.3 £+1.4, 1.9 +1.7 and 2.7 £2.0,
respectively. There were no significant differences among groups considering VAS
or BS-11 (p=0.177 and p=0.179, respectively). The mean £SD (min) duration of
soft tissue anesthesia for Ropivacaine-20, EMLA-20, Benzocaine-20, Ropivacaine-
60, EMLA-60 and Benzocaine-60 was 6.1 £5.6, 8.7 £3.9, 7.9 £5.1, 7.9 5.5, 14.4
5.8 and 8.6 4.2, respectively. EMLA-60 showed significantly longer duration than

that observed for other treatments (p<0.05). Conclusion. All topical anesthetics
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could reduce pain to needle insertion. EMLA-60 promoted longer duration of soft
tissue anesthesia.
Key Words: Topical anesthetics, topical anesthesia, local anesthesia, oral

mucosa, ropivacaine, benzocaine, eutectic mixture of lidocaine and prilocaine.
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INTRODUCTION

The avoidance of routine dental care is not rare and in most cases is related
to the local anesthesia injections." In fact, patients have rated the pain from dental
injection as the most fear provoking procedure, especially the sensation of the
needle puncture.?

The most common technique used to avoid the discomfort induced by local
dental anesthesia is the application of topical anesthesia before injection®. Despite
the efficacy of this technique, the fear of pain and needle are still common?,
probably because the topical anesthesia does not guarantee a 100% of
effectiveness. The effectiveness of topical anesthesia could be strongly influenced
by the anesthetic salt, the time of contact, the kind of mucosa, etc.’

Due to its rapid onset of action (30 seconds), acceptable taste and lack of
systemic absorption 20% benzocaine gel has been the most popular topical
anesthetic preparation,’ while the eutectic mixture of two local anesthetics — 2.5%
lidocaine and 2.5% prilocaine (EMLA®, AstraZeneca) has been reported as the
most effective topical agent®’?.

However, Priemosch and Rolland-Asensi' concluded that 20% benzocaine
was equivalent to EMLA to reduce pain associated with palatal injection in children.
These children also expressed preference and better taste acceptance to 20%
benzocaine.

Ropivacaine, a long acting local anesthetic not yet available for use in
dentistry, have been evaluated in a few studies in infiltration and blockade

techniques.>'®'" It seems to have some advantages over bupivacaine, another

15



capiTULOS

long acting local anesthetic, such as lower potential for cardiac and central nervous
system toxicity, ' shorter elimination half-life and lower potential for accumulation in
body tissues.

The effectiveness of ropivacaine as topical agent on the oral mucosa was
not previously studied. The aim of this study was to evaluate 1% ropivacaine gel

for topical anesthesia in human oral mucosa.

METHOD AND MATERIALS

Thirty healthy volunteers (15 females and 15 males) aging from 18 to 26
years-old (21.3 + 2.31 years) were selected. The Ethical Committee of the
Piracicaba Dentistry School — UNICAMP — Brazil previously approved the study
protocol (#162/2003) and all the volunteers signed a written informed consent.

All the subjects were in good health, and none of them had history of allergy
to any local anesthetic agent used, as well, none of them were taking any
medication that would alter pain perception, as determined by oral questioning and
written health history. At clinical examination the subjects presented natural
dentition and healthy mucosa in the buccal fold of the maxillary right canine.

The study was performed in blind-crossover design. Volunteers randomly
received three different topical anesthetics in six separate appointments spaced at
least one week apart. The topical anesthesias consisted of the application of the
following anesthetics and dosages (treatments): 20mg of 1% ropivacaine gel
(Ropivacaine-20); 60mg of 1% ropivacaine gel (Ropivacaine-60); 20mg of the

eutectic mixture of 2.5% lidocaine and 2.5% prilocaine cream (EMLA cream
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AstraZeneca®, Cotia, Brazil; EMLA-20); 60mg of EMLA® cream (EMLA-60); 20mg
of 20% benzocaine gel (Benzotop®, DFL Ind Com Ltda, Rio de Janeiro, Brazil;
Benzocaine-20) and 60mg of 20% benzocaine gel (Benzocaine-60). Ropivacaine
gel was prepared at the Department of Biochemestry, Institute of Biology, State
University of Campinas — UNICAMP, Benzocaine gel and EMLA were kindly
supplied by DFL and AstraZeneca, respectively.

The mucosa of the maxillary-buccal fold of right canine was dried by using
sterile gauze. After weighing 20mg or 60mg, each treatment was applied with a
cotton tip on the mucosa surface. Each topical anesthetic was kept on mucosal
surface for two minutes. The mucosa was then gently wiped by sterile gauze
followed by water rinse.

After this procedure a 30G dental needle was inserted in the same region of
topical application, until periosteum contact was reached.

Pain associated with the needle insertion was graded by the volunteers on a
visual analog pain scale (VAS) and on an 11-point box scale (BS-11).

VAS consists of a 10.0cm line anchored by two extremes of pain. The
extremes are “no pain” and “unbearable pain”. Volunteers were asked to make a
mark on the line which represented their level of perceived pain intensity. The
distance in centimeters measured from the end point marked “no pain” to the mark
made by the volunteer on the VAS with a ruler was considered as the volunteers
pain score.

The BS-11 consists of 11 numbers (0 through 10) surrounded by boxes. It

was explained to the volunteers that 0 represents one extreme of pain and the 10
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represents the other. They were asked to mark an ‘X’ through the number
representing their pain level.

In addition, every minute after topical anesthetic application a pinprick test
(adapted from Mc Lean') was performed by the volunteers to determine the
duration of soft tissue (oral mucosa) anesthesia. This test was performed until the
complete recovery of the sensation in the mucosa.

The pain scores of VAS, BS-11 and duration of soft tissue anesthesia
among treatments were compared by using Friedman test (5% of confidence

level). In addition, VAS and BS-11 were submitted to Pearson’s correlation test.

RESULTS

There were no statistically significant differences among groups considering
VAS and BS-11 scores (p = 0.1768 and p = 0.1785, respectively). All the topical
anesthetics evaluated showed similar performance in relation to the pain perceived
after needle insertion (p>0.05). Figure 1 shows the means (+ SD) of the scores
obtained with both pain scales used. In addition, there were no significant
differences between the two dosages of each topical anesthetic used (p>0.05).

Both pain scales used in the present study were significantly correlated with

one another on overall analysis (Pearson’s correlation test, r=0.963, p=0.01).
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Figure 1. Mean (+ SD) scores ranked by the volunteers during needle

insertion in both pain scales used.

When applied in the dosage of 60mg EMLA promoted longer duration of soft
tissue anesthesia in relation to the other treatments (p<0.05). No significant
differences (p>0.05) were observed among Ropivacaine (20mg and 60mg),
Benzocaine (20mg and 60mg) or EMLA (20 mg). Figure 2 shows the soft tissue

anesthesia means (x SD) obtained with each treatment.
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Figure 2. Mean (+ SD) duration of soft tissue anesthesia, in minutes.

DISCUSSION

Previous studies observed that the concentration of ropivacaine showing
clinical efficacy in local dental anesthesia ranged from 0.5% to 0.75%.%'%'" As a
topical anesthetic agent in cataract surgery the concentration of 1% was related as
effective and safe.'®'® Based on these findings, in the present study, ropivacaine
was used as a topical agent, in the concentration of 1%.

As reported by Lo Martire et al'® and Martini et al'® in cataract surgery, the
efficacy of topical ropivacaine in the oral mucosa was also observed in the present
study, when compared to other topical anesthetics.

Only one previous study showed the use of ropivacaine on oral mucosa;
however, the anesthetic efficacy was not evaluated. It was a preliminary

pharmacokinetic study assessing the safety of a viscous preparation of ropivacaine
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used for pain relief in oral cancer patients, who sometimes accidentally swallow
anesthetic preparations. They measured plasmatic concentrations of 0.5% viscous
ropivacaine (5mL) applied during 10 min on mucosa and concluded that it could be
safely used.'® These results are in agreement with those observed in the present
study, showing no sign of local or systemic toxicity.

There are several studies evaluating topical anesthetic effectiveness.
However, results are conflicting. Some topical anesthetics are effective and others
are similar to placebo. The main reasons could be the different methodology, such
as different sites of application, time of contact to oral mucosa, and different
stimulation methods to evaluate effectiveness like differences in the depth of the
needle insertion."”'® In the present study, the site evaluated was the non-
keratinized mucosa in the maxillary anterior buccal sulcus, the same site evaluated
by previous authors.6'18'19'20'21'22’23’24’25

The duration of contact of the local anesthetic with the oral mucosa also
varies. Some authors evaluated the application time of 30 seconds, which could
not be enough to provide significant anesthesia.?® Application times longer than 15
minutes were also studied.>®2”?® Although topical anesthesia could be achieved
and effective after at least two minutes of contact in most cases,’ five minutes has
been considered a practical and useful limit in the oral cavity.?® In the present
study, the application time of the topical anesthetics was two minutes, and it was
sufficient to reduce pain perception during dental needle insertion.

In the present study, the anesthetic efficacy was evaluated by inserting a

dental needle up to periosteum contact as described in other studies;?*'*?>?
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however, other researchers inserted part of the needle without contacting the
periosteum. 293031 Others evaluated the pain perceived after the local anesthetic
injection.?*32*® The injection of any local anesthetic solution, causing distention of
tissues, might interfere with the success rates of topical anesthesia.

In the present study, ropivacaine showed similar performance in relation to
the pain perceived after needle insertion when compared to 20% benzocaine or to
EMLA. Although a different region (buccal fold) was evaluated, these results are in
agreement with those obtained by Primosch & Rolland-Asensi' concluding that
EMLA was as efficient as two commercially available products containing 20%
benzocaine in reducing pain during palatal anesthesia in children.

The effect of the dose of topical anesthetics on anesthesia efficacy has been
poorly studied. The present study compared the efficacy of two doses (20mg and
60mg). A dose-dependent effect was not observed, although a higher amount of
EMLA significantly increased the duration of soft tissue anesthesia when compared
to other doses and anesthetics.

A higher amount (60mg) of EMLA promoted duration of soft tissue
anesthesia similar to that observed by Haasio et al,** but lower than that reported
by McMillan et al,® probably due to the dose and time of application. McMillan et al®
used 500mg for 10 minutes, while Haasio et al** used 200mg.

Although EMLA cream was found to be the most effective topical agent in

5

some studies,®?® others reported that EMLA has a number of practical

disadvantages; for example, it is not indicated for intraoral use because safe
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dosing is still unknown.'”'® Besides, allergic dermatitis from prilocaine has been
reported after use of EMLA.%

In a previous study, 20% benzocaine gel was observed to be the most
commonly used topical anesthetic by pediatric dentists in the United States.
However, the authors observed that the topical anesthesia efficacy was not always
satisfactory, suggesting that newer and better topical anesthetics are needed.>®

Ester types of topical anesthetics, such as benzocaine and tetracaine
(amethocaine), have higher incidence of allergy.'” Acute methemoglobinemia is
also a rare but potentially lethal complication of benzocaine administration. Cases
of methemoglobinemia have been recently reported during endoscopy and
transesophageal echocardiography after oropharyngeal administration of 20%
benzocaine spray.>”%3?

EMLA administration is also a matter of concern in cases of

methemoglobinemia due to the presence of prilocaine, as reported by the

manufacturer (http://www.astrazeneca-us.com/content/products/product, 01/12/06).

As an amide long acting local anesthetic, chemically homologous to
bupivacaine, ropivacaine presents lower potential toxicity to the heart and central
nervous system, because of its pure S-enantiomer formulation.***’

In conclusion, ropivacaine should be considered as a substitute EMLA and

20% benzocaine as a topical anesthetic in dentistry, because of its lower toxicity

and its similar efficacy in reducing pain during needle insertion.
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Abstract

This blind-crossover study evaluated the efficacy of liposome encapsulated
ropivacaine for topical anesthesia. Thirty healthy volunteers were submitted to the
application of 60mg of the following topical anesthetics: liposome-encapsulated 1%
ropivacaine (RopiLipo), 1% plain ropivacaine (Ropi), EMLA® (2.5% lidocaine and
2.5% prilocaine - EMLA) and Benzotop® (20% benzocaine gel - Benzo) in the
buccal fold of the upper-right canine during two minutes in different sessions. After
insertion of 30-G needles pain was rated on visual analogue scale (VAS). Duration
of topical anesthesia was measured by pinprick test. Pulpal response was
assessed by electric pulp tester. VAS mean values (in cm) were: 1.4 (£1.6), 1.9
(x1.5), 1.6 (x1.5), 2.3 (£2.0) for RopiLipo, Ropi, EMLA, and Benzo, respectively.
RopiLipo showed lower VAS values when compared to Benzo (p=0.0205). The
mean values for the duration of soft tissue anesthesia (in min) for RopiLipo, Ropi,
EMLA and Benzo were 11.4 (+5.3), 7.9 (¢5.5), 14.4 (+5.8) and 8.6 (+4.2),
respectively. EMLA and RopiLipo showed longer soft tissue anesthesia when
compared to other anesthetics (p=0.0001) and were equivalent in reducing pain.

None of the topical anesthetics was effective to induce pulpal anesthesia.

Key Words: Topical anesthetics, local anesthesia, oral mucosa, liposomal

encapsulated local anesthetics, pulpal anesthesia, soft tissue anesthesia
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Implications Statement

The elimination of pain due to needle insertion or the necessity of injection is highly
pursued. This study evaluated the efficacy of liposomal ropivacaine in reducing
pain during needle insertion, in promoting pulpal anesthesia and the duration of

soft tissue anesthesia after its topical application in the oral mucosa.

Introduction

Local anesthesia has still been pointed out as one of the most fearful
procedures in dentistry, probably because of the pain sensation during needle
insertion (1). The elimination of needle during local anesthesia would be a great
advance in dental treatment. The achievement of pulpal anesthesia by topical
application of anesthetics is not yet a reliable technique. However, this objective
has been pursued by many authors (2, 3).

Liposomes have been related as effective drug carriers. Local anesthetics
encapsulated into liposomes show longer duration of action, reduced circulating
plasma level, and reduced central nervous system and cardiovascular toxicity (4,
5). In addition, liposomes facilitate the penetration of the anesthetic into the skin,
carrying the encapsulated drug into the dermis and providing sustained release.
Previous studies showed significant skin anesthesia induced by encapsulated local
anesthetics (6, 7, 8, 9).

The efficacy of encapsulated local anesthetics in the oral mucosa was

previously evaluated by Zed et al (1), who concluded that liposome-encapsulated
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5% tetracaine provided more pain relief prior to a local anesthetic injection when

compared to 20% benzocaine gel.

The aim of this study was to evaluate the liposomal ropivacaine as a topical

anesthetic in the oral mucosa as well as its influence on pulpal response.

Methods

After approval by the Ethical Committee of the Piracicaba Dentistry School —
UNICAMP, Campinas, Brazil (approval #162/2003), thirty healthy volunteers (15
females and 15 males) aging from 18 to 26 years old (21.3 + 2.31 years) signed a
written informed consent. All volunteers were in good health, and none had history
of allergy to any of the local anesthetic agents used or were taking any medication
that would alter pain perception, as determined by oral questioning and written
health history. Upper right canine undergoing testing was vital, free of caries, large
restorations, periodontal disease, endodontic treatment and history of trauma or
sensitivity.

The volunteers were randomly submitted to four different topical anesthetics
in a blind-crossover and four-period treatment design. Each treatment was
performed in different successive appointments spaced at least one week apart.
Sixty milligrams of the following topical anesthetics were evaluated: liposome
encapsulated 1% ropivacaine gel (RopiLipo); 1% plain ropivacaine gel (Ropi); the
eutectic misture of 2.5% lidocaine and 2.5% prilocaine cream (EMLA®,

AstraZeneca, Cotia, Brazil - EMLA); and 20% benzocaine gel (Benzotop®, DFL Ind
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Com Ltda, Rio de Janeiro, Brazil — Benzo). Liposome encapsulated 1%
ropivacaine gel and 1% plain ropivacaine gel were prepared at the Department of
Biochemestry, Institute of Biology, State University of Campinas — UNICAMP.

In every session, before topical application, the upper right canine was
tested six times spaced two minutes apart with the pulp tester (Analytic Technology
Corp., Redmond WA) to record baseline vitality. The probe tip of the pulp-tester
was placed in the center of the buccal side of canine. Fluoride toothpaste was
chosen as conductive substance (10, 11, 12).

The gingiva at the maxillary buccal fold in the canine region was dried using
sterile gauze and the topical anesthetic (previously weighed) was applied with a
cotton tip. Each topical anesthetic was kept on mucosa surface for two minutes.
After topical application, the mucosa was wiped gently with sterile gauze followed
by water rinse.

Following topical application, the volunteers were submitted to three tests:

1) Pain associated with needle insertion. Immediately after anesthetic topical
application a 30G dental needle was inserted in the same region of topical
application, until periosteum contact and the pain perception was assessed by
visual analog pain scale (VAS), which consists of a 10.0 cm line anchored by two
extremes of pain (“no pain” and “unbearable pain”). Subjects were asked to make a
mark on the line which represented their level of perceived pain intensity and the
scale was scored by measuring with a ruler the distance from the end point marked
“no pain” to the mark made by the volunteer on the VAS.

2) Duration of the soft tissue anesthesia. After rating the pain score, all
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volunteers were asked to verify the duration of the oral mucosa anesthesia by a
pinprick test (adapted from 10), every minute, until return to normal sensation in
mucosa.
3) Pulpal anesthesia. Every two minutes after topical application electrical
stimulation was performed to evaluate the pulpal response. Pulpal anesthesia was
defined as the absence of subject’s response to the maximal output of the pulp
tester, 300 V, indicated as the 80 reading in the pulp tester scale (10). The
electrical stimulation was performed during 20 minutes.

The results were compared by Friedman test considering 5% of significant

level.

Results

There were no significant differences (p>0.05) among groups in relation to
pain associated with needle insertion, except for RopiLipo, which showed lower
VAS values when compared to Benzo (p=0.0205). Figure 1 shows the medians of

VAS for all groups.
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Figure 1. VAS scores rated by the volunteer after needle insertion. (Central
line: median; Box: lower and upper quartiles; Whisker: maximum and minimum

values; o: outlier).

RopiLipo and EMLA showed longer soft tissue anesthesia when compared
to the other treatments (p=0.0001). No significant differences were found among
Benzo and Ropi (p>0.05). Figure 2 shows the medians of soft tissue anesthesia, in

minutes.
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Figure 2. Duration of soft tissue anesthesia in minutes (Central line: median;

Box: lower and upper quartiles; Whisker: maximum and minimum values; o:

outlier).

In addition, there were no statistically significant differences on pulpal
response of canine among different periods of time or among treatments. The
maximum setting of the pulp tester (300V, 80 reading) was not achieved by any
volunteer. Figure 3 shows the median scores in the pulp tester following topical

anesthetic application (2 minute intervals during 20 minutes).
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Figure 3. Median pulpal response measured with the electrical pulp tester

following two-minute application of topical anesthesia.

Discussion

There is a clear need to develop newer and better topical anesthetics
especially for the pediatric dental population (13). The eutectic mixture of lidocaine
and prilocaine (EMLA®) has been pointed out as the most effective topical agent
(2, 14, 15).

However, Priemosch and Rolland-Asensi (16) observed that EMLA in an
oral adhesive form did not show superior effectiveness to reduce pain response
during palatal infiltration in children when compared to benzocaine 20% in either
oral adhesive or gel formulation. The present study, whether evaluating a different

region (buccal fold) showed similar results, since all topical anesthetics tested had
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similar ability to reduce pain response, with lower pain scores obtained with
RopilLipo in comparison to Benzo.

In relation to the duration of soft tissue anesthesia the best results were
obtained with RopiLipo and EMLA. The duration of soft tissue anesthesia with
EMLA application was similar to the obtained by Haasio et al (17) but lower than
the related by McMillan et al (15). This could be related to the dose and time of
application as previously reported (15, 17, 18). McMillan et al (15) applied 500mg
during 10 minutes, while Haasio et al (17) applied 200mg, and in the present study

60mg of the local anesthetics were applied during just two minutes.

Many disadvantages have been related to the use of EMLA in the oral
mucosa, such as bitter taste (pH=9.0), low viscosity causing difficulty to keep it at
the desired site, product cost and subjects’ preference (3). In addition, its oral use
is not recommended by the manufacturer because safe dosing amounts are still

unknown for mucosal application (16, 19).

The lack of an effective topical anesthetic along with the disadvantages of
EMLA have been maintaining the search for the ideal topical anesthetic. In the
present study, ropivacaine was chosen due to its interesting characteristics, e.g., it
is a long acting amide local anesthetic, available in pure S-isomeric form, thus
presenting decreased potential for cardiac and central nervous system toxicity (12,
20, 21). Ropivacaine also has lower potential for allergenic reactions when

compared to benzocaine (19).
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Liposomal encapsulation of local anesthetics has demonstrated a great rate
of penetration through the epidermal barrier carrying the encapsulated drug into
skin and providing sustained release. The permeability of oral mucosa is estimated
to be 4 to 4,000 times greater than that of skin (21). The better penetration of
liposomal forms allied to better mucosa permeability could suggest that some
liposomal encapsulated local anesthetics applied on oral mucosa surface could
penetrate the cortical bone and pulpal tissue. However, the topical liposome-
encapsulated formulation evaluated in the present study was not effective to
induce pulpal anesthesia.

Similar results were obtained by Meechan and Donaldson (3), who observed
no significant differences in reducing pulpal response of maxillary primary teeth
(anterior maxillary buccal fold) following a five-minute application of EMLA or
placebo.

However, Vickers and Punnia-Moorthy (2) observed absence of pulpal
response after application of 500mg of EMLA cream during 15 to 30 minutes in
thirteen subjects. Twelve of them (92%) reported no pain to the maximum setting
of the pulp tester (300V). In the present study only 60mg were used during a two-
minute application in the oral mucosa and probably these methodological
differences affected the effectiveness of pulpal anesthesia of the topical
anesthetics evaluated. Further studies will be necessary to test pulpal response
after ropivacaina application in similar conditions, i.e., higher doses and time of

mucosal contact. The similarity between EMLA and liposomal formulation of
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ropivacaine (60mg) in relation to soft tissue anesthesia could be considered a good
indicative that higher amounts could produce pulpal anesthesia.

The liposomal formulation of ropivacaine (60mg) had also similar efficacy in
reducing pain response (VAS), indicating that ropivacaine could replace EMLA in
oral use.

It was concluded in the present study that liposomal encapsulated 1%
ropivacaine gel was equivalent to EMLA in reducing pain during needle insertion
and in respect to the duration of soft tissue anesthesia. However, none of the
topical anesthetics was effective in inducing pulpal anesthesia at two-minute

application time.
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4. CONCLUSAO

A ropivacaina a 1%, encapsulada ou ndo em lipossomas, apresentou
eficacia em reduzir a dor a puncéo similar ao EMLA e a benzocaina a 20%. A
ropivacaina a 1% encapsulada em lipossomas (60mg) e o EMLA (60mg)
promoveram maior duracdo de anestesia em tecidos moles em comparacédo a
Benzocaina a 20% e a Ropivacaina a 1% néo encapsulada. Nenhum dos
anestésicos topicos testados foi capaz de induzir a anestesia pulpar.
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ANEXOS
6. ANEXOS

ANEXO 1
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO
As informagdes contidas neste termo foram fornecidas pelo Prof. Dr. Francisco Carlos
Groppo e pela aluna de mestrado C.D. Michelle Franz Montan, com o objetivo de firmar o
consentimento livre e esclarecido, através do qual vocé, sujeito da pesquisa, autoriza sua
participagdo, com pleno conhecimento da natureza dos procedimentos e riscos a que se
submeterd, com a capacidade de livre-arbitrio e livre de qualquer coagéo.

. Titulo do Trabalho Experimental ] .
“AVALIACAO DA EFICACIA ANESTESICA DA ROPIVACAINA A 1% ENCAPSULADA EM
LIPOSSOMAS”
. Justificativa
A anestesia local ainda é o método de controle da dor mais empregado em Odontologia.
Entretanto, este procedimento é um dos mais poderosos agentes indutores de estresse, o que
pode causar reagbes adversas colocando em risco a vida dos pacientes, especialmente
aqueles com comprometimento sistémico. Atualmente uma nova forma farmacéutica de
anestésico tépico, encapsulado em lipossomas, vem sendo estudada, particularmente na
Medicina. Este tipo de anestésico tem a possibilidade em atingir a polpa dental e induzir a
anestesia pulpar clinicamente util. Assim, o objetivo deste trabalho é avaliar a ropivacaina a 1%
encapsulada em lipossomas, comparando-a com outros anestésicos tépicos, quanto a sua
capacidade em induzir a anestesia pulpar, a anestesia em tecido mole e a capacidade em
eliminar a dor a puncéo.
[ll. Objetivo
O presente estudo visa verificar:
1. Anestesia pulpar parcial, clinica e total;
2. avaliagdo da dor a puncéo e
3. anestesia em tecidos moles.
IV. Procedimentos do Experimento
SELEGCAO DOS VOLUNTARIOS
Cada voluntario recebera um termo de consentimento onde constarao todos os detalhes do
projeto. Somente apds a anuéncia do voluntario, através da assinatura do termo, sem qualquer
espécie de coagdo e com o esclarecimento de possiveis duvidas, este sera considerado
participante da pesquisa.
Seréo utilizados neste experimento 30 (trinta) individuos com as seguintes caracteristicas:
1. Estudantes universitarios de graduacao e pés-graduacao;
2. idade entre 18 e 35 anos;
3. saudaveis, isto é, sem apresentar patologias sistémicas, que impecam a utilizacdo das
substancias em estudo;
4. dentigdo completa (& excecdo dos terceiros molares);
5. auséncia de histéria de alergia ou outros problemas decorrentes do uso de qualquer
um dos componentes de quaisquer das solugdes a serem empregadas.
6. classificados como sadios durante a anamnese clinica;
7. aptidao em fornecer consentimento por escrito;
8. canino superior direito livre de caries e restauragdes extensas, traumas ou tratamento
endodontico e responsivel ao estimulo elétrico (‘pulp tester’);
9. gengiva vestibular da regido de canino superior direito livre de ulceragdes;
10. que nao tiverem sido submetidos a anestesia infilirativa na regido nas duas semanas
que antecederem ao estudo.
Estes voluntarios serdo selecionados através de anamnese e exame clinico.
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ANESTESIA TOPICA E AVALIAGCAO DOS PARAMETROS

Apés o voluntério ser considerado como participante da pesquisa, ele serda submetido aos
quatro tipos de anestésicos em oito etapas da pesquisa. A ordem de aplicagcao dos tratamentos
serd aleatoria, sendo que o voluntério ndo sera informado a respeito de qual substancia estara
sendo utilizada.

Todas as etapas serao procedidas da mesma maneira. Decorrida uma semana de cada
aplicacao, o voluntario sera submetido a uma nova substancia até que complete as oito fases
do estudo.

Cada voluntéario recebera a aplicacdo tépica de uma das substancias do estudo sobre a
mucosa gengival vestibular da regido apical do canino superior direito. As sessdes de
atendimento serdo realizadas sempre no mesmo horario, para se evitar interferéncias do ciclo
circadiano e em ambiente climatizado (LEMMER & WIEMERS, 1989).

Antes de cada sessdo e previamente a injecdo anestésica, os voluntarios terdo seus
caninos superiores direitos estimulados pelo PTE, que é um aparelho que estimula
eletricamente o dente, que s6 ird responder quando nao estiver anestesiado, neste caso, a
sensacao produzida é descrita como formigamento, pulsagéo, vibragdo ou dor (COOLEY,
1984). Os voluntarios sdo orientados para que avisem quando sentirem qualquer tipo de
sensacado (formigamento, pulsagao, vibragdo ou dor). Este procedimento sera executado por
seis vezes, com intervalo de dois minutos entre cada estimulo, para se determinar o limiar
basal (média das medidas).

Logo apds a aplicagao topica do anestésico, uma agulha odontolégica curta (27G, 2.5 cm,
acoplada a uma seringa tipo Carpule) sera introduzida na mucosa na direcdo do apice do
dente em estudo até atingir o peridésteo. Ao voluntario sera solicitado que anote,
posteriormente, a intensidade da sensacdo dolorosa durante este procedimento em uma
Escala Analégica Visual (EAV) e em uma escala de 11 pontos em caixa (E11). A Figura1 e 2
mostram, respectivamente, a EAV e a E11 a ser utilizada no experimento.

0 10

Nenhuma dor Dor de maior intensidade

Figura 1. Escala analdgica visual (EAV).

0 1 2 3 4 5 6 7 8 9 10

Figura 2. Escala de 11 pontos em caixa.

Dois minutos apds o procedimento da anestesia, o canino sera novamente estimulado com
o PTE e, caso nao responda ao estimulo maximo, seré considerado anestesiado. Os estimulos
serdo aplicados a cada 2 minutos para a determinacdo do tempo de laténcia. Nao havendo
insensibilidade ao estimulo maximo dentro de 20 minutos, o procedimento sera interrompido e
0 anestésico sera considerado ineficaz para a anestesia pulpar.

A anestesia dos tecidos moles sera avaliada pelo préprio voluntario através da pressao na
gengiva (técnica modificada de McLEAN, 1993). O voluntério anotard em um formulario o
tempo necessario para a erradicacdo completa da sensacao de anestesia no tecido mole.

V) Local da pesquisa

As fases: selecdo dos voluntarios, procedimentos anestésicos e suas avaliagbes, serao
realizados no consultério odontolégico da area de Farmacologia, Anestesiologia e Terapéutica
da Faculdade de Odontologia de Piracicaba.

VI) Resultados esperados

Esperamos que o anestésico na forma lipossomal possa proporcionar a Odontologia uma

nova alternativa ao procedimento anestésico local sem o uso de agulhas.
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VII) Analise critica dos riscos e beneficios

Tendo em vista que os voluntarios serdo cuidadosamente examinados e selecionados,
nenhuma substancia sera ingerida pelos voluntarios nem injetada nos mesmos logo, os riscos
serdo minimos, e o desconforto limita-se apenas na pungao da agulha durante a simulagéo de
uma anestesia local.

A similaridade dos monémeros constituintes dos lipossomas com o das membranas
biol6gicas elimina o risco de antigenicidade ou lesdes histolégicas apds sua administragdo. A
literatura relata também que lipossomas com carga neutra ndo promovem a lise de eritrocitos e
nao possuem efeito pré-agregante, ao contrario, tem sido demonstrado que a formulagao
lipossomal de AL tem maior efeito na inibicdo da agregacao plaquetéaria induzida por agentes
indutores, do que quando os AL s&o utilizados isoladamente.

O principal beneficio da pesquisa é atingir anestesia pulpar através da aplicagdo tépica do
anestésico na forma lipossomal, eliminando-se assim, o uso de agulha durante a anestesia
local em Odontologia.

VIIl) Forma de acompanhamento e assisténcia e garantia de esclarecimentos

Os voluntarios tém a garantia de que receberdao respostas a qualquer pergunta, ou
esclarecimento a qualquer duvida, acerca dos procedimentos, riscos, beneficios e outros
assuntos relacionados com a pesquisa.

Assumem também, os pesquisadores citados acima, o compromisso de proporcionar
informagao atualizada obtida durante o estudo, ainda que esta possa afetar a vontade do
individuo em continuar participando dele.

Os pesquisadores acompanhardo e assistirdao os voluntarios a todo o momento, durante a
pesquisa ou quando assim solicitados.

IX) Retirada do consentimento

O sujeito da pesquisa tem a liberdade de retirar seu consentimento ou se recusar a
participar, a qualquer momento e deixar de participar do estudo, conforme determinagao da
Resolucdo 196/96 do CNS do Ministério da Saude. Caso deixe de participar do estudo por
qualquer razao o sujeito nao sofrera qualquer tipo de prejuizo.

X) Garantia de sigilo

Comprometem-se os pesquisadores de resguardar todas as informacgdes individuais acerca
da pesquisa, tratando-as com impessoalidade e ndo revelando a identidade do sujeito que as
originou.

Xl) Formas de ressarcimento de despesas e de indenizagédo

Nao estdo previstas despesas aos individuos nesta pesquisa, porém caso ocorram, em
funcdo da pesquisa, ficam responsaveis os pesquisadores em ressarci-las. Da mesma forma
ficam responsaveis os autores em indenizar em comum acordo com os voluntarios, eventuais
danos decorrentes desta pesquisa.

XIl) Consentimento pés-informacao

Eu, , certifico que tendo lido as
informacdes acima e suficientemente esclarecido de todos os itens, pelo Prof. Dr. Francisco
Carlos Groppo e pela C.D. Michelle Franz Montan, estou plenamente de acordo com a
realizacdo do experimento. Assim, eu autorizo a execugao do trabalho de pesquisa, exposto
acima, em mim.

Piracicaba, de de 2004.

Nome:

Assinatura:

12 via da instituigdo, 22 via do sujeito da pesquisa
ATENCAO: A sua participagdo em qualquer tipo de pesquisa é voluntaria. Em caso de duvida
quanto aos seus direitos, escreva para o Comité de Etica em Pesquisa da FOP-UNICAMP.
Endereco — Av. Limeira, 901 — CEP 13414-903 — Piracicaba — SP. Fone: (19) 3412-5349 — Home
page: www.fop.unicamp.br/cep  e-mail: cep@fop.unicamp.br
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ANEXOS

ANEXO 4

DELIBERAGAO CCPG - 001/98

Dispoe a respeito do formato das teses de Mestrado
e de Doutorado aprovadas pela UNICAMP

Tendo em vista a possibilidade, segundo parecer PG N° 1985/96, das teses
de Mestrado e Doutorado terem um formato alternativo aquele ja bem estabelecido,
a CCPG resolve:

Artigo 1° - Todas as teses de mestrado e de doutorado da UNICAMP terédo o
seguinte formato padrao:

1) Capa com formato unico, dando visibilidade ao nivel (mestrado e doutorado),
e a Universidade.

1)} Primeira folha interna dando visibilidade ao nivel (mestrado ou doutorado), a
Universidade, a Unidade em foi defendida e & banca examinadora,
ressaltando o nome do orientador e co-orientadores. No seu verso deve
constar a ficha catalografica.

[ll)  Segunda folha interna onde conste o resumo em portugués e o Abstract em

inglés.
V)  Introdugéo Geral.
V) Capitulo.
VI)  Concluséo geral.
VII)  Referéncias Bibliograficas.

VIIl)  Apéndices (se necessarios).

Artigo 2° - A critério do orientador, os Capitulos e os 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 divulgagao.

Paragrafo Unico — Os veiculos de divulgagéo deverao ser expressamente indicados.

Artigo 3° - A PRPG providenciara o projeto grafico das capas bem como a impresséao
de um numero de exemplares, da versao final da tese a ser homologada.

Artigo 4° - Fica revogada a resolugdo CCPG 17/97.
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