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Ribeiro DG. Efetividade da irradiacdo por micro-aact da terapia fotodinamica
na inativagcdo de micro-organismos presentes eneg@sttotais. Estudo clinico
[Tese de Doutorado]. Araraquara: Faculdade de @tmgia da UNESP; 2009.

Resumo

As proteses removiveis estdo em contato direto esrtecidos bucais, saliva e
sangue e, ao serem removidas da cavidade bucaladenfe, podem estar
contaminadas com micro-organismos patogénicos. SEssgro-organismos
podem ser transmitidos aos técnicos de laborafioiocontato direto ou pelos
aerossois produzidos durante o desgaste ou o pabrde proteses contaminadas.
Neste caso, 0S micro-organismos podem ser dissdagn@elo ambiente,
desencadeando infeccdo cruzada. Assim, para prevear@ntaminacao cruzada,
todas as proteses devem ser desinfetadas ao sevéadas ao laboratorio e ao
retornarem ao consultério. Com base nessas coaciks, o presente estudo
avaliou a efetividade clinica da irradiacdo por novondas e da terapia
fotodinamica (PDT) para desinfeccdo de proteseaistatuperiores. Para 0s
procedimentos de irradiacdo por micro-ondas, am®ste biofilme das proteses
foram coletadas de 30 pacientes, os quais foramdidios aleatoriamente em dois
grupos experimentais com 15 individuos cada: Grlipe as proteses foram
expostas as micro-ondas durante 3 minutos (6508/\po 2 - as proteses foram
expostas as micro-ondas durante 2 minutos (650PAfa os tratamentos com
PDT, amostras de biofilme das proteses foram atdstde 60 pacientes, 0s quais
foram divididos aleatoriamente em quatro gruposegrgentais (n = 15 cada):
Grupos | e Il - as préteses foram borrifadas comniJL e 100 mg/L do
Photogerfi em suspens&o, respectivamente; Grupos Ill e I¥ préteses foram
tratadas com 50 mg/L e 100 mg/L de Photogem gel, respectivamente. Apés
30 minutos de pré-irradiacdo, todas as 60 protesam expostas a luz de LED
azul com poténcia de 37,5 Jfcrf26 minutos). Amostras das préteses foram
obtidas utilizando-se swab estéril antes (nas §igpe do lado esquerdo) e apds
(nas superficies do lado direito) a aplicacdo desorondas e da PDT. Todo o
material microbiolégico foi diluido e plaqueado emios seletivos par@andida



spp., Saphylococcus spp., mutans streptococci e em um meio nao-selefipés
incubacdo (48 horas/37°C), o numero de unidadesaftoras de coldnias
(ufc/mL) foi calculado. Os micro-organismos quesceram nos meios seletivos
foram identificados utilizando-se métodos bioquiveicantes e apds o0s
procedimentos de desinfeccdo. Os dados obtidogiag@s experimentos com as
micro-ondas foram analisados estatisticamente pette de Kruskal-Wallis,
seguido do pos-teste de Dunn= 0,05). Os dados obtidos para os experimentos
de PDT foram submetidos aos testes estatistichiciemar e Kruskal-Wallisof

= 0,05). A irradiagéo por micro-ondas durante 3utos (Grupo 1) promoveu a
esterilizacdo de todas as proteses avaliadas. 2pdsnutos de exposi¢cdo as
micro-ondas (Grupo 2), uma diminuicdo significatppara Candida spp. (P =
0,0062), Saphylococcus spp. (P = 0,0178), mutans streptococci (P = 0,p@47
para o meio nao-seletivo (P < 0,0001) foi alcanggu@ndo os valores obtidos
foram comparados com os valores de ufc/mL de alstésadiacdo. Apos a PDT,
foi observada esterilizacdo de 40%, 47%, 53% e 6@%proteses, para 0S grupos
[, I, 1l e IV respectivamente. Quando ocorreu esidfeccdo das proteses, 0s
tratamentos de PDT inativaram mais de 90% dos raigganismos das proteses.
A irradiagdo com micro-ondas por 3 minutos podeusemétodo apropriado para
prevenir a contaminacdo cruzada, uma vez que prewmnav esterilizacdo das
proteses avaliadas. A PDT mostrou ser um méetodazfara a desinfeccao de

préteses.

Palavras-chave: Micro-ondas; fotoquimioterapia; protese total; eetizacao;

desinfeccao; controle de infec¢des.






Ribeiro DG. Effectiveness of microwave irradiatiamd photodynamic therapy on
the inactivation of microorganisms present on catgtientures. A clinical study
[Tese de Doutorado]. Araraquara: Faculdade de @tmgia da UNESP; 20009.

Abstract

Prosthetic appliances that have been in contatt eval tissues, saliva and blood
can be contaminated with pathogenic microorganisren they are removed
from the patient’s mouth. These microorganisms lmaransmitted to laboratory
staff through direct contact with the infected deator from aerosols that will be
formed when the surfaces are ground or polishedhib case, microorganisms
with varying degrees of virulence can be spread disdeminated into the air,
leading to cross-infection. In order to prevent moigal cross-contamination
among denture patients, all dental prostheses baudisinfected on entering and
again on leaving the laboratory. Therefore, thiesgtigation evaluated the clinical
effectiveness of microwave irradiation and photayic therapy (PDT) on the
inactivation of microorganisms present on complesmtures. For microwave
irradiation procedures, biofilm samples were ca#idcfrom dentures of 30
patients, who were randomly divided into two expental groups of 15 subjects
each: Group 1 - patients had their maxillary demtonicrowaved for 3 minutes
(650 W); Group 2 - patients had their maxillary tlea microwaved for 2 minutes
(650 W). For PDT treatments, biofilm samples weskected from dentures of 60
patients, who were randomly divided into four expental groups (n = 15 each):
Groups | and Il - patients had their maxillary destsprayed with 50 mg/L and
100 mg/L of Photogefhsuspension, respectively; Groups Ill and IV - gaits
had their maxillary denture treated with 50 mg/ld &®0 mg/L of Photogefngel,
respectively. After 30 minutes of pre-irradiati@dl, sixty dentures were exposure
to blue LED light at 37.5 J/ci(26 minutes). Denture samples were taken with
sterile cotton swabs, before (left side surfaces) after (right side surfaces)
microwave irradiation and PDT procedures. All mimed material was diluted
and plated on selective media fGandida spp., Saphylococcus spp., mutans



streptococci and a non-selective media. After iatiolm (48 hours/37°C), the
number of colony-forming units (cfu/mL) was countédicroorganisms which
grew on selective media were identified using bémltal methods before and
after disinfection methods. The data obtained fromcrowave irradiation
experiments were statistically analyzed by the Kal#¥Vallis test, followed by
Dunn's post testa(= 0.05). The data obtained from PDT experimentsewe
submitted to McNemar and Kruskal-Wallis tests € 0.05). Microwave
irradiation for 3 minutes (Group 1) resulted inr#iteation of all dentures
evaluated. After microwave irradiation for 2 minsit€Group 2), a significant
decrease ilCandida spp. P = 0.0062),Saphylococcus spp. P = 0.0178), mutans
streptococci = 0.0047) and non-identified speci€s<0.0001) was achieved in
comparison with the cfu/mL obtained before irraidiat Sterilization after PDT
was observed in 40%, 47%, 53% and 60% of denttoe§roups I, II, Il and 1V,
respectively. When disinfection of the dentures uoed, PDT regimens
eliminated more than 90% of microorganisms from tdess. Microwave
irradiation for 3 minutes may be a potential treattn to prevent cross-
contamination, since it promoted the dentureslgtation. PDT showed to be an
effective method for disinfecting dentures.

Key words: Microwaves; photochemotherapy; complete dentutreriligation;

disinfection; infection control.






1 Introducio

O controle da infec¢do cruzada tem sido um temiatgresse para
a area odontolégica nas ultimas décadas devideacypacdo com a transmissao
de doencas infecto-contagiosas como AIDS, hepatiteerculose, pneumonia e
herpes entre o consultério odontolégico e o laldoi@at de prétese. Essa
preocupacado teve inicio na década de 1970, quandmicpo-organismo
Mycobacterium tuberculosis foi isolado de moldes de pacientes foi constatada
a transmissdo dMycoplasma pneumoniae para técnicos de laboratério quando
desgastavam préteses contamindtiaBowell et af® observaram que 67% de
todos os materiais recebidos nos laboratériose erttroas, moldagens, registros
em cera e préteses, estavam contaminados com orgaoismos patogénicos.
Segundo Chau et Hl, os técnicos de laboratério tém a responsabiliddial no
controle da infecgdo cruzada entre o consultérientmdgico e o laboratorio de
protese. Além da contaminacgao via paciente, temrsidtado que as proteses sao
contaminadas em varios estagios durante a sua cpaife®®® podendo
transmitir micro-organismos para outros materi@gglipamentos odontoldgicos e
também para os técnicos de laboratério que mamipelsses iteis®® Kahn et
al®® verificaram que préteses estéreis foram contaramatlirante o polimento
realizado com a pedra-pomes e a roda de pano tameessendo utilizadas nos

laboratorios por eles avaliados.

A colocacao de protese removivel na cavidadellpode causar
alteracbes quantitativa e qualitativa na microblotal, acarretando aumento do
namero de micro-organismos bem como a predominadeiaertas espécies
microbiana® Essas altera¢cdes podem predispor o pacienteeanedfides como
carie, doenca periodontal e inflamacdo da m€o&studos microscépicos tém
demonstrado que um biofilme, semelhante ao fornmmdodentes naturais, esta
presente nas prote§ésexceto pela elevada quantidade Gandida spp**4""2
Além desse fungo, algumas espécies bacterianasiads® a doencas sistémicas

tém sido encontradas em proteses removiveis, ceaominancia de bactérias
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gram-positivas Staphylococcus spp., Streptococcus spp. e Actinomyces spp.) e
gram-negativas Neisseria perfava, Pseudomonas aeruginosa e Klebsiela
pneumoniae)®®*+** Estudo recenfe demonstrou a prevaléncia dos micro-
organismo<C. albicans, S. aureus e S. mutans na parte interna de préteses totais
de paciente<C. albicans foi isolada em 66,7% das préteses, enquanéoireus e

S mutans foram isolados em 49,5% dessas préteses. Outrastigacoes
também confirmam a presenca de espéciesCaadida, Saphylococcus e
Sreptococcus colonizando as superficies acrilicas de protesesats. Algumas
dessas pesquisas relacionaram a colonizacdo dasge@om o desenvolvimento
de infeccdes sistémicdscomo pneumonia, e infeccdes loéammo estomatite
protética. Esses micro-organismos apresentam ctgubcde aderéncia as células
epiteliais da mucosa e a resina da base das E8tdsessa forma, a prétese pode
funcionar como reservatoério de micro-organismossfiilitando a transmissao de
doencaso consultério odontoldgico e deste ao laboratdeiprotestC Assim,

é fundamental a limpeza e a desinfeccdo das psotesdorma que as doencas
relacionadas a sua utilizacdo, bem como a infeog@azada, possam ser

prevenidas.

Considerando que ndo h& normas claras que orierds
profissionais quanto a desinfeccdo das protesdassvestudos tém sido realizados
com o objetivo de definir qual seria 0 método madequado para esse
procedimento. Entre os métodos utilizados para ntsjdo de proteses
removiveis parciais e totais, destacam-se aguakgmpregam agentes quimicos
e fisicos. Entre os métodos quimicos, a utilizagéosolugbes quimicas como
glutaraldeido, hipoclorito de soédio, didxido de rolo iodoforo, alcool e
clorexidina tem sido recomenddd&®: Uma solucdo desinfetante ideal deveria
inativar 0os micro-organismos, ser biologicamentengativel e ndo promover
alteracOes sobre os materiais que compdem a prédesentanto, o que se tem
observado é que essas solucdes podem causar efigle®rios sobre as

propriedades fisicas e mecanicas das resinasasriif?
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Um método fisico que tem demonstrado ser eficinataativacao
de micro-organismos presentes em préteses é éiggadpor micro-ondas>%4
A desinfeccdo ou a esterilizagdo com o0 uso dasoroiedas, comparadas a
imerséo das proteses em solucdes quimicas, amesgahtagem de nao irritar os
tecidos bucais pela impregnacéao de substancigsonasidades, como ocorre com
alguns desinfetantes, mesmo apds o enxague dassgi®dt Roher, Bulard®
(1985) demonstraram que proteses contaminadas caamo-arganismos
patogénicos foram esterilizadas quando submetidaseggia de micro-ondas a
720 W, por 10 minutos, desde que acopladas a uposiis/o tridimensional.
Esses autores também observaram que a irradiagas pecro-ondas nao
promoveu alteracées dimensionais nas préteses. \atesl* demonstraram que
proteses totais inoculadas c@uandida albicans e Streptococcus gordonii foram
esterilizadas apds 6 minutos de exposi¢do a unéng@atde 350 W. A energia de
micro-ondas também ja foi utilizada no tratamengopdcientes com estomatite
protéticd**®3 Nesses estudos, foi observado que a exposicatcés-ondas foi
efetiva para a desinfeccdo das proteses totaisrisigee pertencentes a esses
pacientes. Em duas das investigacdes mencionalagakacoes foram realizadas
com as amostras ndo imersas em agua. Dixon’@phbkervaram que 5 minutos
de irradiacdo por micro-ondas em poténcia maxin eserilizou trés resinas
reembasadoras resilientes e uma resina acrilica ge de prétese quando as
amostras ndo foram imersas em agua. No entan&mmastras foram esterilizadas
quando as resinas avaliadas foram imersas em agaatel a irradiagdo em
micro-ondas. Além disso, outros estudos tambémrsageo umedecimento dos
materiais antes da irradiagdo em micro-ondas macdt®r uma maior efetividade
no procedimento de desinfecé&d. Esses resultados sugerem que a desinfeccéo
em micro-ondas € mais efetiva se as amostras estiienersas em agua.

Além das micro-ondas, também tem sido relatadaontdalidade
de tratamento fisico para inativacdo de micro-agyaos: a terapia fotodinamica
(do inglés Photodynamic Therapy ou PDT}??%%¢ Esse método associa um agente
fotossensibilizante (FS) e uma fonte de luz de comgnto de onda adequado,

resultando na formacao de produtos citotoxicos,sgindetais para as células
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sensibilizadas. Inicialmente, a principal aplicadadDT era para o tratamento de
tumores®, visando & inativacdo de células malignas. Contis#muindo os
mesmos principios terapéuticos, a PDT antimicr@bi@m demonstrado sucesso
no tratamento de infecces microbidfi@n virtude da crescente resisténcia de
micro-organismos a agentes antimicrobianos. Estidagtro tém demonstrado
efetividade da PDT na inativacdo de vifusactéria§' e fungo$ utilizando
diversas associacdes de FS e fontes de luz. Patliab* demonstraram que a
PDT mediada pelo FS Rose Bengal e por luz de ftitopozador odontologico
promoveu inativacdo deStreptococcus mutans. Outro estudd avaliou a
efetividade da PDT na inativagdo @ealbicans, examinando dois tipos de laser
de baixa intensidade juntamente com varios corarites observado que a
associacao entre o laser de He-Ne e o corantelazaluidina foi o procedimento
mais efetivo na inativacao @ albicans e de outras espécies @andida.

No caso da PDT antimicrobiana, os micro-organss#m tratados
primeiramente com um FS, que se torna concentrads ©élulas
(fotossensibilizacdo). Esses agentes apresentamabs@cdo maxima de luz
especifica, sendo alguns comprimentos de ondareneialmente absorvidos.
Caso a absorgéo do FS corresponder ao comprimentmdh da luz utilizada,
maior radiacdo sera absorvida pelo fotossensibditiza promovendo sua
inativacdo. O mecanismo responsavel pela inativad@® micro-organismos
envolve a formacgao de oxigénio singleto e de ralicaes, que sao letais para a
célula microbian&.

Varios tipos de fonte de luz tém sido utilizadassim como varios
tipos de FSs. Estudos demonstraram inativacaovafeie patdgenos utilizando
luz halégen®, luz de fotopolimerizaddt, lasef® e LED (diodos emissores de
luz)®’. E importante considerar que a fonte de luz na® @guecer as amostras
irradiadas, evitando lesdes nas células dos teadokospedeiro e dos micro-
organismos. Nesse contexto, a utilizacdo do LED kskr seria mais indicada. O
laser destaca-se das demais fontes de luz por eapresfeixe de Iluz
monocromatico, coerente e colimado. Por outro ladd;D apresenta emissao de

luz espontanea, policromatica (abrangendo uma fska&ita do espectro de luz),
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ndo coerente e com certo espalhamento. Além dissasto do aparelho é menor
e sua tecnologia é mais simples quando comparadapavelhos de lagér

Alguns compostos quimicos corantes, como as iteoas (azul
de toluidina e azul de metileno), as cianinas (@tntina verde), os fitoterapicos
(azuleno) e as ftalocianinas tém sido avaliadosniguaéd sua capacidade
fotossensibilizadora em micro-organismofs compostos derivados da
hematoporfirina (do inglésyaematoporphyrin derivative ou HpD) consistem de
uma mistura de monémeros, dimeros e oligbmero® Aluzidos, de acordo
com a tecnologia original de desfibrilacdo do sande animais e de humanos, a
partir da hematoporfirina IX existente na circula¢gganguinea. Esses FSs sao
amplamente utilizados para o tratamento de canoer PDT? entre eles
destacando-se o Photoffjro Photogeffi e o Photosah Alguns estudos in vitro
tém demonstrado que a utilizacdo topica desses asingp pode ser efetiva
também na fotoinativacdo de bactérias e fuhfos

Na selecdo dos FSs, deve ser considerada a paaidade de
absorver a luz no comprimento de onda utilizadonadiacdo, o seu potencial de
produzir espécies reativas e a sua seletividad&latas microbianas, de modo
que nao haja efeitos deletérios ao tecido adjackmtnte a irradiacdQ@ local de
acdo do FS na célula pode variar de acordo com dolvgia da espécie
microbiana e com o tempo de pré-irradiacdo. Um &®rporado ao micro-
organismo, apés pouco tempo de pré-irradiacdo, padsar um dano na parede
celular depois de sua exposicdo a luz, enquantteompo maior de pré-irradiacéo
entre corante e micro-organismo pode resultar grura de &cidos nucléicds

Analisando os aspectos abordados, consideramgmrtante
avaliar a efetividade da irradiagdo por micro-ondagda PDT na inativagéo de
micro-organismos presentes em proéteses totais emparpacientes.






2 Proposigcdo

Os estudos desenvolvidos tiveram por objetivdiavelinicamente
a efetividade da irradiacdo com micro-ondas e dapig fotodinamica na

inativacdo de micro-organismos presentes em prtesss.
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ARTICLE INFO ABSTRACT

Article history: Objective: This study evaluated the clinical effectiveness of two exposure times of micro-
Received 22 January 2009 wave irradiation on the disinfection of complete dentures.

Received in revised form Methods: Biofilm samples were collected from dentures of 30 patients, who were randomly
16 April 2009 divided into two experimental groups of 15 subjects each: Group l—patients had their
Accepted 24 April 2009 maxillary denture microwaved for 3 min (650 W); Group 2—patients had their maxillary

denture microwaved for 2 min (650 W). Denture biofilm samples were taken with swabs,
before (left side surfaces) and after (right side surfaces) microwave irradiation. All microbial

Keywords: material was plated on selective media for Candida spp., Staphylococcus spp., mutans
Microwaves streptococci and a non-selective media. After incubation (48 h/37 “C), the number of col-
Complete denture ony-forming units (cfu/mL) was counted. Microorganisms which grew on selective media
Sterilization were identified using biochemical methods. The data were statistically analyzed by Kruskal-
Disinfection Wallis test, followed by Dunn’s post-test (u = 0.05).

Infection control Results: Microwave irradiation for 3 min (Group 1) resulted in sterilization of all dentures

evaluated. After microwave irradiation for 2 min (Group 2), a significant decrease in Candida
spp. (P =0.0062), Staphylococcus spp. (P =0.0178), mutans streptococci (P = 0.0047) and non-
identified species (P < 0.0001) was achieved in comparison with the cfu/mL obtained before
irradiation. The colonies grown after 2 min of microwave irradiation were identified as
Candida albicans, non-aureus Staphylococci and Streptococcus mutans.
Conclusion: Microwave irradiation for 3 min may be a potential treatment to prevent cross-
contamination.

) 2009 Elsevier Ltd. All rights reserved.

1. Introduction organisms accumulating.! Denture plaque consists of a

structured community of microorganisms surrounded by a
One of the main issues invelved in wearing dental prostheses self-produced polymeric matrix and adherent to an inert or
is the roughness of acrylic material, which promotes plaque living surface.” These complex biofilms have particular
formation on denture surfaces and the likelihood of micro- functions to avoid their detachment from the surface and

* Corresponding author at: Faculdade de Odontologia de Araraquara - UNESP, R. Humaita n" 1680, CEP 14801-903, Araraquara, Sdo Paulo,
Brazil. Tel.: +55 016 33016410; fax: +55 016 33016406.
E-mail address: pavarina@foar.unesp.br (A.C. Pavarina).
0300-5712/% - see front matter © 2009 Elsevier Ltd. All rights reserved.
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protect them from host defence mechanisms. Studies®* have
demonstrated that different species of oral and non-oral
pathogens are associated with denture plaque, including
Candida spp., Staphylococcus spp., Streptococcus spp., Lactobacillus
spp., Pseudomonas spp., Enterobacter spp. and Actinomyces spp.
These microorganisms are frequently related to local dis-
eases® such as caries, periodontal disorders and mucosa
inflammation, and systemic infections such as urinary tract
infections, conjunctivitis, pneumonia and meningitis.*

The microorganisms adhered to the denture surface create
a potential source of contamination from patients to dental
and laboratory personnel. Powell et al.® observed that 67% of
all materials sent from dental offices to the dental laboratories
were infected with opportunistic pathogens. Thus, to reduce
the chances of cross-contamination in the dental environ-
ment, dentures should be completely disinfected before being
sent to the laboratory and before insertion. Some chemical
agents have been proposed to reduce microbial contamination
of prostheses.”® However, denture-soaking solutions can
cause deleterious effects on acrylic resins.®¢

Since the disinfection method should be effective without
having any detrimental effect on acrylic denture materials, a
major research effort has been focused on alternative
methods for prostheses decontamination. Microwaving den-
tures have been suggested as a simple, inexpensive and
effective method of disinfection.'*** Rohrer and Bulard®
reported that complete dentures contaminated with indivi-
dual suspensions of aerobic bacteria and fungi were sterilized
after 10 min of microwave irradiation (720 W). It was also
demonstrated that microwave irradiation at 350 W for 6 min
was a more effective method of inactivating microorganisms
on dentures than soaking in sodium hypochlorite.' Buergers
et al.’® showed that microwave irradiation (6 min/800 W)
significantly decreased Candida albicans colonization in soft
denture relining specimens. A preliminary study® verified
that acrylic resin specimens colonized with C. albicans,
Staphylococcus  aureus, Pseudomonas aeruginosa and Bacillus
subtilis were sterilized after 6 min of microwave irradiation
at 650 W. Another investigation'® also observed that 6 min at
650 W was sufficient to inactivate C. albicans and Staphylococcus
aureus obtained from simulated complete dentures. Further-
more, microwave irradiation (6 min/650W) of complete
maxillary dentures was effective for the treatment of
Candida-related denture stomatitis.'® Although 6min of
microwaving at 650 W has proved to be an effective method
for acrylic resin sterilization”*®
denture stomatitis,'® it has been observed that this practice
decreased the flexural strength of a hard chairside reline
resin” and the surface hardness of 5 brands of acrylic resin
denture teeth.?* Moreover, Seo et al.?? verified that thermal
and mechanical stress exerted deleterious effects on the
strength of intact and/or relined denture bases after 6 min of
microwave irradiation (650 W).

Therefore, several studies'>****?* have been developed to
evaluate microwave exposure times shorter than 6 min.
Sterilization of wet acrylic resin specimens inoculated with
individual suspensions of four microorganisms (C. albicans, P.
aeruginosa, Staphylococcus aureus and B. subtilis) was achieved
after 3, 4 and 5min at 650 W of microwave irradiation.*®
Ribeiro et al.** demonstrated that the flexural strength and

and for the treatment of

hardness of different acrylic resin specimens were not
detrimentally affected by irradiation with microwaves for 1,
2,3, 4 or 5min in a wet condition. However, there is a lack of
reports in the literature, which evaluated the effectiveness of
these microwave irradiation times for the clinical disinfection
of complete dentures immersed in water.

Thus, this clinical study tested the hypothesis that complete
mazxillary dentures worn by patients could be sterilized by
microwave irradiation to avoid cross-contamination.

2. Materials and methods
2.1. Patient selection

A total of 30 patients, maxillary complete denture wearers aged
between 45 and 80 years, who were attended at the Araraquara
Dental School - UNESP, were included in the present study. The
patients were invited to participate in the survey by telephone.
The subjects were healthy people and their dentures had been
in use for at least 6 months. Furthermore, one of the inclusion
criteria was that the volunteers had not, or were not soaking
dentures in a disinfectant solution. All the patients received
verbal oral hygiene instructions. The examiners wore gloves,
protective clothing, masks and eye protection during all clinical
and laboratory procedures. After attending each patient and
performing microbial culture, the operator's gloves were
discarded and replaced with sterile gloves. The protocol (26/
2005) of each treatment was reviewed by the Ethics Committee
of the Araraquara Dental School — Sdo Paulo State University
and each patient provided written consent to participate in this
study.

2.2 Experimental groups

The patients (n=30) were randomly assigned to one of two
experimental groups (Group 1 and Group 2) of 15 subjects each.
Blind investigators were responsible for clinical procedures,
such as: first denture collection, microwave irradiation and
second denture collection. Microbiological procedures were
carried out by one investigator. A first collection of biological
material (control) of each denture (n=30) was made before
microwave exposure. Control samples were collected from the
left half of all denture surfaces, which were vigorously rubbed
for 1 min with a sterile cotton swab. Denture biofilm samples
were placed in tubes containing 4.5mL of sterile saline
solution. After that, each maxillary denture was individually
transferred to a 600 mL beaker containing 200 mL of sterile
distilled water. Each beaker was placed on the rotational plate
in a domestic microwave oven (Model Sensor Crisp 38,
Brastemp, Doublé Emission System, Manaus, AM, Brazil)
and irradiated once for 3 min (Group 1) or 2 min (Group 2) at
650 W. Following the same procedure as above, a second
collection of biclogical material from each denture (n = 30) was
made after microwave irradiation.

2.3. Microbiological examination

The saline tubes obtained before and after microwave
irradiation were vortexed for 1 min to disperse microorganism

(2009). doi:10.1016/j.jdent.2009.04.009
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segregates. All microbial material was diluted (10 * to 10 ) in
saline solution and aliquots of each dilution (25 upl) were
plated on selective media for Candida spp. (CHROMagar),
Staphylococcus spp. (Mannitol Salt Agar), mutans streptococci
(SB20) and a non-selective media (Mueller Hinton). The plates
were incubated aerobically at 37 “C for 48 h, except for mutans
streptococci, which was incubated in candle jars. After
incubation for 48 h, microbial colony counts of each plated
denture were quantified using a digital colony counter
(Phoenix CP 600 Plus, Phoenix Ind. e Com. de Equipamentos
Cientificos Ltd, Araraquara, SP, Brazil). The logarithm of
colony-forming units per milliliter (log cfu/mL) was then
calculated. The colonies were also identified by conventional
biochemical methods. Candida species were identified by
CHROMagar Candida (Probac/Brazil) media and confirmed by
biochemical tests (germ-tube tests, chlamydospore formation,
assimilation and fermentation of sugars).zs"26 Moreover, an
appropriate identification test was required to distinguish C.
albicans from Candida dubliniensis. All C. albicans samples
identified by CHROMagar Candida were submitted to the
thermotolerance test (growth at 42 and 45 "C).”” Staphylococcus
spp. isolates were subcultured onto Mannitol Salt Agar media.
The isolate, which formed a yellow colony, is referred to as
Staphylococcus aureus and it was plated on CHROMagar
Staphylococcus. For Staphylococcus aureus, this culture media
provides the growth of purple colonies. The Staphylococcus
aureus strains were identified by the coagulase test using
rabbit plasma.®® Mutans streptococci were identified by
observing the physiological characteristics and using bio-
chemical tests (fermentation of mannitol, sorbitol, melibiose
and raffinose, hydrolysis of arginine, resistant to bacitracin
and hydrogen peroxide produced) in accordance with Bergey's

Manual.*®

2.4. Statistical analysis

Bercause the logcfu/mL values among the groups had an
inhomogeneous distribution, the Kruskal-Wallis one-way
analysis of variance was used to test the effectiveness of
microwave irradiation for 2min. A 95% confidence level
(o = 0.05) was used. If significant differences in the log cfu/mL
numbers were found, pairwise multiple comparison proce-
dures (Dunn's method) were performed to analyze the data.

3. Results

Three minutes of microwave irradiation at 650 W (Group 1)
resulted in sterilization of all dentures evaluated, since no
microbial growth was detected in selective and non-selective
media. On the other hand, microwaving for 2 min at 650 W
(Group 2) promoted disinfection of dentures, because micro-
organisms were not completely eliminated from samples. A
significant decrease in Candida spp. (P = 0.0062), Staphylococcus
spp. (P=0.0178), mutans streptococci (P=0.0047) and non-
identified species (P < 0.0001) was achieved in comparison
with the cfu/mL obtained before irradiation (Fig. 1). The
colonies grown after 2min of microwave irradiation were
identified as C. albicans, non-aureus Staphylococci and Strepto-
coccus mutans.

7.5
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caspp. St spp. ms nis

Fig. 1 - Mean and standard deviation of growth of
microorganisms before and after microwave irradiation
(MI) for 2 min at 650 W. ca spp.: Candida spp.; st spp.:
Staphylococcus spp.; ms: mutans streptococci and nis: non-
identified species.

Table 1 - Prevalence of the different species identified in

30 maxillary dentures before microwave irradiation.

Dentures (n = 30)

Number %
Candida spp. 23 76.6
Candida albicans 23 76.6
Candida glabrata 4 133
Candida tropicalis 1 33
Staphylococcus spp. 20 66.6
Staphylococcus aureus 8 26.6
Non-aureus Staphylococei 12 400
Mutans streptococci 16 533
Streptococcus mutans 16 53.3

Before microwave irradiation, all dentures belonging to
Group 1 and Group 2 demonstrated microbial growth in the
non-selective media. Cultures from selective media revealed
that Candida spp. were the most frequent microorganism
(76.6%) in dentures, while Staphylococcus spp. and mutans
streptococci were present in 66.6% and 53.3%, respectively
(Table 1). Among the dentures positive for Candida spp., three
species were identified. C. albicans was the most frequent yeast
isclated, occurring in 23 dentures. Candida glabrata and Candida
tropicalis were encountered in 4 and 1 dentures, respectively
(Table 1). The species identified from dentures positive for
Staphylococcus spp. were Staphylococcus aureus and non-aureus
(Table 1). Streptococcus mutans was the only species identified
among dentures colonized with mutans streptococci, being
found in 16 dentures (Table 1).

It was also observed that dentures were not simultaneously
colonized by all species identified in the present study. The
summary of species isolated from each denture is showed in
Table 2.

4. Discussion

The present study evaluated the in vivo effectiveness of
microwave irradiation on the disinfection of upper complete
dentures and showed thata 3-min microwaving cycle at 650 W

(2009), doi: 10.1016/j.jdent.2009.04.009
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Table 2 - Summary of identified species in dentures before microwave irradiation (n = 30).

Dentures from patients

Identified species

Candida spp. Staphylococcus spp. Mutans streptococci
C. albicans C. glabrata C. tropicalis Staphylococcus Non-aureus Streptococcus
aureus Staphylococci mutans

1 + - - - +
2 + - + - +
3 + - - + +
4 + - - + -
= + - - + +
6 _ _ _ _

7 + + - + +
8 + - - - -
g + - - + +
10 - - + - -
11 + - - - +
12 + - +

13 = - - = =
14 + - - + -
15 + + - + +
16 + + + - +
17 = - = - -
18 + - + - +
18 - - - + +
20 + - + - +
21 + - - + -
22 + - + - -
23 + - + - +
24 + - - - +
25 + - - + -
2 = = = = =
27 = = = = =
28 + - - - +
29 + + + - -
30 + - — + +

+: presence and —: absence.

was capable to sterilize all dentures. This result was confirmed
by the absence of microbiclogical growth in both selective and
non-selective culture media after 48 h. Accordingly, Mima
et al.” demonstrated in vitro sterilization of specimens
contaminated with four pathogenic microorganisms (C.
albicans, Staphylococcus aureus, P. aeruginosa and B. subtilis)
after exposure to microwaves for 3 min (650 W). Another in
vitro study®™® verified sterilization of complete dentures
contaminated with different Candida species (C. albicans, C.
glabrata, C. tropicalis, Candida krusei and C. dubliniensis) isolated
from standard cultures or HIV-positive patients using the
same microwave regimen (3 min/650 W). In addition, Dovigo
et al.?* demonstrated in vitro that 3 min of microwaving at
650 W were effective in sterilizing dentures contaminated
with Staphylococcus aureus and P. aeruginosa.

In the above-mentioned studies, the contaminated speci-
mens were immersed in water during microwave irradiation,
indicating that the effectiveness of microwave action seems to
be related to this fact. According to Fitzpatrick et al,*
sterilization by microwaves is only possible when the speci-
men is sufficiently moistened since the water acts on the
coagulation of essential proteins of microorganisms during
sterilization. In addition, other studies*®*”** have shown that
the immersion of contaminated acrylic resin specimens in

water during microwave irradiation is likely to favor the
inactivation of microorganisms. The water osmotic pressure
can disrupt microbial cells since the sterile distilled water, in
which the contaminated specimens are immersed, is hypo-
tonic in relation to the solute content within the cells.’® This
fact may contribute to the water flow into the cells, causing
their disruption.®® The existence of a relationship between
these mechanisms and the results of the present study may be
suggested.

Although several studies’®'#2%2% have demonstrated the
lethal action of microwave irradiation on microorganisms, the
mechanisms by which microwaving promotes their inactiva-
tion are not well understood. A recent study”* has shown that
microwaving C. albicans suspensions produced alterations on
cell structural integrity, modifying cell membrane perme-
ability and cell metabolism, which resulted in cell death. Some
authors®*** have attributed the lethal effect of irradiation on
the metabolic activity of different microorganisms to the heat
generated by the microwaves (thermal effects). However,
other authors***® have suggested the existence of non-
thermal effects on the metabolism of different microorgan-
isms. Rosaspina et al® observed alterations in microwaved
microorganisms, which were not identified after thermal heat
of the cells in water bath. The non-thermal effects could be

(2009), doi:10.1016/j.jdent.2009.04.009
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considered as an interaction between the electromagnetic
field created by the microwaves and the cell molecules,
resulting in molecular,*”** mechanical®® or selective heating
mechanisms.?® Although the nature of the action of micro-
waves has not been evaluated, the combination of lethal
mechanisms described in the literature could explain the high
susceptibility of microorganisms present in denture biofilms
observed in the present study.

In the present study, when a 2-min microwave irradiation
cycle (650 W) was used, the microbial counts on the complete
dentures (cfu/mlL) decreased in comparison to the initial
collection. There was a significant decrease in the counts (cfu/
mL) of Candida spp. (P = 0.0062), Staphylococcus spp. (P = 0.0178),
mutans streptococci (P=0.0047) and microorganisms that
grew in the non-selective culture medium (P < 0.0001). There-
fore, denture sterilization was not observed, which indicates
that a 1-min variation in the exposure time to the microwaves
might have influence in the effectiveness of the method. The
species that survived after irradiation were identified as C.
albicans, non-aureus Staphylococei and Streptococcus mutans. The
findings of the present study for 2-min exposure to microwave
are consistent with those reported by Mima et al.® Those
authors demonstrated disinfection of specimens contami-
nated with three bacterial species (Staphylococcus aureus, P.
aeruginosa and B. subtilis) after 2 min of microwave irradiation
at 650 W. In another study,** there was microbiological growth
on specimens contaminated with Proteus vulgaris, Streptococcus
faecium, Corynebacterium equi, Bacillus alvei and Bacillus globigii
after 2min of microwave irradiation at maximum power.
Goodson et al.*? evaluated clinically the effectiveness of 2-min
microwave irradiation associated with a denture cleansing
agent and found that although the acrylic complete dentures
were not sterilized, they were effectively decontaminated. On
the other hand, Mima et al.?® verified that 2 min of micro-
waving at 650 W promoted sterilization of specimens con-
taminated with C. albicans. Webb et al.** also reported that
dentures contaminated with C. albicans and Streptococcus
gordonil were sterilized after microwave irradiation at 604 W
for 2 min. Although some in vitro studies have demonstrated
sterilization of acrylic specin’lens23 and dentures™* after 2 min
of exposure to microwave irradiation, only disinfection was
observed in the present investigation. It may be speculated
that this fact is due to the use of dentures taken directly from
the patients’ mouth, where the microorganisms are originated
from a mature biofilm. A biofilm is formed when unicellular
organisms join and adhere to a solid surface and are involved
by a polysaccharide matrix, which favors their proliferation
and survival.>** A biofilm can be composed by either a single
or multiple microbial species. It has been documented that
biofilm cells are 1000-fold more resistant to antimicrobials and
disinfectants than planktonic cells.? Due to the high resistance
of biofilm microorganisms, 2 min of microwaving was not
sufficient to cause their inactivation and microbiological
growth was observed in both selective and non-selective
media.

The initial collection performed on the dentures prior to
exposure to microwave irradiation allowed determination of
the microbial composition of the biofilms. Candida species
(76.6%) were the most frequent among the 30 dentures taken
from healthy patients, followed by Staphylococcus spp. (66.6%)

and mutans streptococci (53.3%). These results are in
accordance to those of Baena-Monroy et al.,** who reported
the presence of C. albicans, Staphylococcus aureus and Strepto-
coccus mutans on the inner surface of complete dentures taken
from patients. C. albicans was isolated in 66.7% of the dentures,
while Staphylococcus aureus and Streptococcus mutans were
isolated from 49.5% of the dentures. The present study also
observed that the yeast species isolated from dentures were C.
albicans, C. glabrata and C. tropicalis. Vander Abbeele et al.**
confirmed that C. albicans (77.9%) was the most common yeast
encountered in the dentures of patients, followed by C.
glabrata (44.1%) and C. tropicalis (19.1%), respectively. Other
studies®*® have also confirmed the presence of Candida,
Staphylococcus and Streptococcus species colonizing the acrylic
surfaces of dentures. Some of these studies related denture
colonization with the development of systemic infections,*
such as pneumonia, and local infections, such as denture-
induced stomatitis.** These data demonstrate the need of
establishing effective methods for denture disinfection in
order to prevent cross-contamination between the dental
office and the prosthetic laboratory.

5. Conclusions

The findings of this investigation suggest that microwave
irradiation may be a potential treatment to prevent cross-
contamination between the dental office and dental labora-
tory. Microwaving for 3min was an effective method for
clinical sterilization of complete dentures. Additionally,
microwave irradiation for 2 min produced denture disinfec-
tion. Although properties of denture materials were not
evaluated in this study, it seems that microwave exposure
do not negatively affect some mechanical properties of acrylic
resins.?* Moreover, it has been demonstrated that a micro-
wave regimen of 3 min at 650 W did not cause misfit of the
acrylic base.*’ It is important to remember that repeated
cycles of exposure to microwave irradiation was not tested in
this research. Thus, the interpretation of the results must be
made with caution since further studies should be performed
to confirm the effects of repeated cycles on the integrity of
dentures.
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Abstract

Objective: The aim of this study was evaluate tlifeciéveness of
photodynamic therapy (PDT) for the disinfectioncoimplete dentures. Methods:
Biofilm samples were collected from dentures ofp@fients, who were randomly
divided into four experimental groups (n=15 eacBijoups | and Il- patients had
their maxillary denture sprayed with 50 mg/L and01®g/L of Photogeff
suspension, respectively; Groups Il and IV- pasdmad their maxillary denture
treated with 50 mg/L and 100 mg/L of PhotoJegel, respectively. After 30 min
of pre-irradiation, all dentures were exposurelt@hl ED light at 37.5 J/ci(26
min). Denture samples were taken with sterile cotswab, before (left side
surfaces) and after (right side surfaces) PDT.miltrobial material was diluted
and plated on selective media fGandida spp., Saphylococcus spp., mutans
streptococci and a non-selective media. After iatian (48 h/ 37 °C), the number
of colony-forming units (cfu/mL) was counted. Miorganisms which grew on
selective media were identified using biochemicathonds before and after PDT.
The data were submitted to McNemar and Kruskal-M/aksts ¢ = 0.05).
Results: Sterilization after PDT was observed i84@7%, 53% and 60% of
dentures, for Groups |, II, Il and IV, respectiveMhen disinfection of the
dentures occurred, PDT regimens eliminated more #@%6 of microorganisms
from dentures. Conclusion: This clinical study skdvhat PDT was effective for
disinfecting dentures.
Key words: Photochemotherapy, Complete denture, Stidization,

Disinfection, Infection control.
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Introduction

The potential risk of dentists acquiring or traisimg infectious diseases
during clinical procedures has been a major conicedental practice. A previous
study demonstrated that all materials sent from dentéicesf to the dental
laboratories, including prostheses, were contamathatith different species of
microorganisms. Therefore, prosthodontic patieats lse considered a high-risk
group for the transmission of infectious diseasesvall as being susceptible of
acquiring them.

Dental prostheses can act as a potential sourcafeftion because
pathogenic microorganisms are capable of adheongnt surviving on acrylic
resin surfaces, promoting biofilm formation. Demtubiofiims are complex
structures similar to those found in dental plageercept for the extensive
presence ofcandida spp? Different species of oral and non-oral pathogems a
associated with denture plaque, includi@gndida spp., Saphylococcus spp.,
Sreptococcus spp.,Lactobacillus spp.,Pseudomonas spp.,Enterobacter spp. and
Actinomyces spp>* The presence of this microflora has been implitatemany
locaP and systemic pathologié$, such as caries, periodontal disease, mucosa
inflammation, urinary tract infections, conjunctigi pneumonia, meningitis,
abscess, septicemia and endocarditis.

The probable transmission of infectious agents eetwpatients and dental
staff has led an effort to find methods for decreashe occurrence of cross-
contamination in prosthodontic practice. An impottgrocedure must be the
disinfection of dentures both before they are denthe laboratory and before
insertion. Chemical agents have been widely appliedreduce microbial
contamination of denturésNevertheless, some of the recommended denture-
soaking solutions have been reported to changeanorade the physicaland
mechanical propertifsof acrylic resins. Another alternative for denture
disinfection may be microwave irradiation. Despitis effectiveness for
inactivating microorganisms,many types of dentures, including removable
partial dentures, cannot be disinfected by micreyabecause they are

constructed of a metal framework. Bearing in mihdttthe denture materials



Capitulo 2 43

should not be adversely affected by the disinfecpoocess, many researchers
have conducted studies to seek alternative thexépielenture decontamination.

Photodynamic therapy (PDT) seems to be a promismeghod for
inactivating microorganisms. Until recently, theimapplication of PDT was to
treat neoplasm® and non-neoplastit disorders. However, the use of this
technique for the treatment of microbial infectiois also gaining interest due to
the growing resistance to conventional antimicrobgents. Many studies have
shown PDT to be highly effective for inactivatinguses** bacterid*and fungi*®
The basic principle of this approach is based @nitradiation of a compound
known as a photosensitizer (PS) with a visible tlighhich causes cell death
through the generation of reactive oxygen spe@es. Ginglet oxygen). Several
light sources have been applied to activate the ABough laser is the most
commonly used light, another alternative light seufor PDT is light-emitting
diodes (LEDs). The LED device presents some adgastan comparison with
laser light, such as: narrow-band non-coherentggndower cost and simple
technology, being suitable for illuminating diffatetargets. Moreover, there are
different colors of LED light, whose radiations eovalmost all the visible
electromagnetic spectra.

Although the majority of studies have suggestdadraarobial PDT for the
management of localized infections, this procedoray also emerge as a
promising process for disinfectidf Drinking water contaminated with a range of
bacteria was disinfected using Rose Bengal, eosinnaethylene blue associated
with a halogen lamp’ Furthermore, recent publications related to theafsPDT
in blood decontaminatiolf. In dentistry, PDT can have important clinical
applications such as disinfection of root canalstiquontal pockets, carious
lesions and peri-implantitis sité%*°

Thus, this clinical study evaluated the effectiwneof PDT for
disinfecting complete maxillary dentures worn byiguats, as a potential method
to avoid cross-contamination. The hematoporphyenivdtive Photogefh was
selected as PS and it was associated with blueillizDination.
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Materials and Methods

Study population

Maxillary complete dentures of 60 patients, agetivben 45-80 years,
with a mean age 62.5 years, were included in tlidys The patients, recruited
from UNESP - S&o Paulo State University/ AraraquBental School, were
invited by telephone to participate in the survépey presented healthy oral
mucosa, a good general health status and had begrng their dentures for at
least 6 months. Furthermore, one of the inclusiatera was that the volunteers
had not, or were not soaking dentures in a distafgcsolution. All the patients
received verbal oral hygiene instructions. The erans wore gloves, protective
clothing, masks and eye protection during all clshiand laboratory procedures.
After attending each patient and performing micablmulture, the operator’s
gloves were discarded and replaced with sterileegoThe research protocol was
approved by the Ethics Committee of the Araragu2eatal School/ UNESP —
Sdo Paulo State University and each patient prdvidegitten consent to

participate in this study.

Clinical procedures

The sixty patients were randomly divided into faxperimental groups
(Group I, Group II, Group Ill and Group IV) of 1l5ulgects each. Blind
investigators were responsible for the clinicalgedures, such as: first denture
biofilm collection, PDT procedures and second dentbiofilm collection.
Microbiological procedures were carried out by eraminer. The first collection
of biological material (control) of each denture swperformed before PDT
treatment. Control samples were collected from l&fé half of all denture
surfaces, which were vigorously rubbed for one n@mith a sterile cotton swab.
Denture biofilm samples were placed in tubes cairigi4.5 mL of sterile saline
solution.

After the first collection, Photogeéim(Photogem, Moscow, Russia) was

used to photosensitize the denture biofilms. Itingortant to mention that
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Photogerfi was the PS selected for the purposes of this figa®n, because of
its effectiveness in inactivating different types microorganisms®?t??
Furthermore, the hematoporphyrin derivatives wée first authorized by the
U.S. Food and Drug Administration for clinical uisePDT?? Photogerfi was
applied to the dentures according to the experiategroups: Groups | and II-
patients had their maxillary denture sprayed with rbg/L and 100 mg/L of
Photogerfi suspension, respectively; Groups Ill and IV- pasehad their
maxillary denture treated with 50 mg/L and 100 mgf Photogeri gel,
respectively. Then, each denture was individualaced in a plastic bag and left
in the dark for 30 min (pre-irradiation). After shiall dentures were placed inside
a LED device (Fig. 1) designed by the “Physicsitas” (University of S&o
Paulo, USP, Séo Carlos, SP, Brazil). This systeroommposed of twenty-four
royal blue LEDs (LXHL-PRO9, Luxedhlll Emitter, Lumileds Lighting, San
Jose, California, USA) uniformly distributed thrdwomt the device and contains
three air coolers to avoid heating the samples. IBEP device covered the
wavelength range from 440 nm to 460 nm, with maximmemission at 455 nm.
The intensity of light delivered was 24 mW/fknThe dentures were illuminated
for 26 min (37.5 J/cf). After PDT procedures, a second collection (rigtate
surfaces) of biological material from each of thetysdentures was made as

described for the first collection.

Microbiological analysis

The saline tubes of before and after PDT were $instken for one minute
to disperse the cells from the swab. All microigdterial was diluted (1bto 10
% in saline solution and aliquots of each dilut{@ uL) were plated on selective
media for Candida spp. (CHROMagar)Saphylococcus spp. (Mannitol Salt
Agar), mutans streptococ€6B20) and a non-selective media (Mueller Hinton).
The plates were incubated aerobically at 37 °C4@8rh, except for mutans
streptococci, which was incubated in candle jarfierAincubation for 48 h,
microbial colony counts of each plated denture wauantified using a digital

colony counter (Phoenix CP 600 Plus, Phoenix IndCoen. de Equipamentos
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Cientificos Ltd, Araraquara, SP, Brazil). Then, tb@lony forming units per
milliliter (cfu/mL) were determined.

Conventional biochemical methods were used to ifyenthe
microorganism culturesCandida species were identified by CHROMagar
Candida (Probac/Brazil) media and confirmed by biochemitests (germ-tube
tests, chlamydospore formation, assimilation anenémtation of sugarsf:®
Moreover, an appropriate identification test wagureed to distinguistCandida
albicans from Candida dubliniensis. All C. albicans samples identified by
CHROMagarCandida were submitted to the thermotolerance test (graavtd2
°C and 45 °Cj® Staphylococcus spp. isolates were subcultured onto Mannitol Salt
Agar media. The isolate, which formed a yellow oglo referred to as
Saphylococcus aureus, was plated on CHROMaga&aphylococcus. For
Saphylococcus aureus, this culture media provides the growth of purgionies.
The Saphylococcus aureus strains were identified by the coagulase testgusin
rabbit plasm&’ Mutans streptococci were identified by observinge th
physiological characteristics andsing biochemical testgfermentation of
mannitol, sorbitol, melibiose andhffinose, hydrolysis of arginine, resistant to
bacitracin and hydrogen peroxide) produced in accordance WA#rgey’'s

Manual?®

Data analysis

The sterilization of the denture was accepted wieeevidence of growth
was observed for all culture media after PDT tremtin These results were
categorized as sterilized dentures and non-stediltkentures. Statistical analysis
was performed by the McNemar test5 0.05). PDT was considered effective for
disinfection when it resulted in 90% reduction ofcrnorganisms on dentures.
The percentage of reduction was calculated by actirig the total cfu/mL value
obtained on the second denture biofilm collectioon® the total cfu/mL value
obtained on the first denture biofilm collectiorhél' Kruskal-Wallis test was used
to compare the PDT effectiveness for denture déstidn among the four
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experimental groups. Differences were consideratistitally significant aP <
0.05.

Results

Effectiveness of PDT

Sterilization after PDT was observed in 40%, 47%%5and 60% of
dentures, for Groups I, I, lll and IV, respectiyelThese values were calculated
based on the number of dentures which showed nongogrowth on non-
selective media. When the liquid formulation of Rigen? was used at 50 mg/L
(Group 1), PDT treatment promoted a significant mahiation only for
Saphylococcus spp. When the concentration was increased to 1§Q f&Group
II) it produced significant inactivation d@andida spp.,Saphylococcus spp. and
mutans streptococci. The results of Group Il shaweat the gel formulation of
Photogerfi at 50 mg/L significantly eliminateaphylococcus spp. and mutans
streptococci from dentures. A significant inactivat of both these
microorganisms an@andida spp. was achieved with the gel concentration 6f 10
mg/L (Group IV).

When denture sterilization did not occur, disinf@ctwas observed, since
a significant decrease in colony counts was fouHRde four PDT regimens
eliminated over 90% of microorganisms from dentudd¢ghough a reduction of
microbial population was observed, statistical gsial confirmed no significant
difference among the four experimental groups fiemfection of the dentures.
The p-values obtained werP = 0.77 for Candida spp., P = 0.82 for
Saphylococcus spp., P = 0.76 for mutans streptococci ari®l = 0.95 for
microorganisms grown on non-selective media. Theegmgages of reduction in

microorganisms obtained in each experimental gevegshown in Table 1.

Microbiological identification of isolates
Cultures from non-selective media showed substantierobial growth

for all dentures belonging to Groups |, Il, Ill ahd, before PDT procedures. The
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results obtained with selective media (Table 2pad®d thaCandida spp. was the
most frequent microorganism (60.0%) in denturesllofieed by mutans
streptococci (53.3%) an@aphylococcus spp. (48.3%). Among the dentures
positive forCandida spp., three species were identifi€l.albicans was the most
frequent yeast isolated, occurring in 35 denturéslenCandida glabrata and
Candida tropicalis were found in 09 and 02 dentures, respectivelpled). The
species identified from dentures positive f&aphylococcus spp. were
Saphylococcus aureus and non-aureus&taphylococci (Table 2). Streptococcus
mutans was the only species identified among denturesntoéd with mutans
streptococci, which was found in 32 dentures (Table

The identity of the various species recovered freech denture, before
and after PDT procedures, is described in Figt #vas observed that dentures

were not simultaneously colonized by all speciesiified in the present study.

Discussion

The current in vivo study investigated the effeetigss of PDT, using
Photogerfi in association with blue LED, for disinfection cbmplete dentures
and observed that sterilization after PDT was adudein 40%, 47%, 53% and
60% of dentures, for Groups I, II, Il and 1V, regpively. These results from non-
selective media showed that the occurrence ofligaion varied according to
PDT treatments. The highest frequency of sterilidedtures was observed with
the Photogeff in gel formulation, both at 50 mg/L and 100 mg/L, témg in
53% and 60% of sterilization, respectively. Accogly, experimental
examination>%*'have revealed that the gel formulation can be nedfieient
than the liquid for disinfection purposes. Gomealétshowed that chlorhexidine
gluconate gel was more efficient than the liquicegentation at equivalent
concentrations against selected endodontic micemisgis.  Another
investigation° also proved that chlorhexidine in gel form elimivit
Saphylococcus aureus and C. albicans isolated from infected root canals.
According to the research of Paolantonio et 4illing the internal implant cavity

with chlorhexidine gel resulted in a significanduoetion in the total bacterial
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count and it proved to have a long-lasting antiobaal effect when compared
with chlorhexidine solution. The above-mentioneddsts suggested that the
higher effectiveness of the gel formulation was daethe gel keeping the
chemical substance in contact with the microorgasifor a longer time than the
liquid formulation. Photogefh gel being capable of remaining on the denture
surfaces during pre-irradiation and illuminatiomg@edures may explain the better
results obtained for Groups Il and IV. It is pddsithat the constant contact of
denture biofilm with the PS gel favored the photssiization of microorganisms,
improving the effectiveness of PDT.

In the cases in which PDT did not sterilize the tdess, a substantial
reduction in the counts of viable microorganisms whserved. This disinfection
was observed after the four PDT treatments, siheg &ll significantly reduced
over 90% of the microorganisms from dentures. Aldio the present
investigation was the first to describe the clihicse of PDT for denture
disinfection, the results presented here may bepeoable with researches that
applied PDT for clinical disinfection in dentistr@iusti et af® evaluated the use
of Photogerfi in association with red LED light for decontamimati carious
bovine dentin and observed that the initial numbiebacteria was reduced by
more than 90% after PDT treatment. In another stadlye subgingival plaque
samples from patients were exposed to laser irptbsence of toluidine blue O
(TBO) and achieved significant reductions (over 90&cthe viability of aerobic
and anaerobic organisni36rtbudak et al? showed that the application of TBO
and laser for implant surface disinfection was btégaf significantly reducing (2
log steps on an average) the initial values fottlinee bacteria groups tested.

In addition to the studies already mentioned, tesults also may be
corroborated by the findings of several in vitrodies®>>*° These aforementioned
investigations showed that bacterial and yeastispesre susceptible to PDT,
including those found in dentures worn by edentsipatients. Soares et *l.
obtained a significant reduction in the growth dénktonic C. albicans, C.
tropicalis and Candida parapsilosis cultures after PDT mediated by TBO with
LED light. Another in vitro stud? demonstrated the possibility of
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photosensitizingC. albicans and C. glabrata by light-induced inactivation by
using Photofrifi and an Hg arc lamp\ccording to Tegos et &F.the use of a
chlorin (e6) conjugate in conjunction with a diodeser efficiently killed
microbial suspensions o&aphylococcus aureus. The susceptibility of one
Sreptococcus mutans strain was verified by using a dental photopolyizesrin
association with Rose Bengal difeThe results of these mentioned studies are
consistent with those of the present study, whisb abserved that PDT caused
significant reduction of microorganisms from deetur

Besides the studies described above, some ing@etig evaluated the
photodynamic effects on biofilms formed in vitra,arder to simulate the in vivo
conditions. Researches concerning biofilms bringvent data since most of the
microorganisms are found in nature, living in mlaed communities on different
surfaces’ Recent studies showed that biofilms@falbicans,® Saphylococcus
aureus® and Streptococcus mutans®® may be inactivated by using a variety of PS
and light sources. In the present study, dentupésized with microbial biofilm
composed of different species (from non-selectivedial) were sterilized after
PDT regimes. These results confirm the possibditysing PDT for inactivating
microorganisms organized in biofilm communitiesvBieheless, not all dentures
were sterilized after PDT and one possible explandobr these findings could be

the functional and structural characteristics ofibh-grown cells®”*

which may
reduce their sensitivity to photodynamic damagevdbxping biofilms have been
associated mainly with the presence of extracelluiatrix>"*° The latter is
known to interact physically with antimicrobial agge and then contribute to the
resistance to these drulfsit has also been suggested that the production of
extracellular material blocks the diffusion of tRS though the biofilm, thus
reducing the susceptibility of the adhered orgasism photokilling® It is also
important to report that photodynamic inactivatien based on light-induced
oxidation reactions that lead to cell death. Thoetical elements are required for
the photodynamic process to occur: a drug (PS) ¢hatbe activated by light,
light and oxygerf? An activated PS can transfer energy directly tygen,

generating the reactive singlet oxyd@mhis molecule can react against a wide
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range of cell targets, including membrane lipidgoplasmic enzymes and nucleic
acids?? In PDT, the degree of photoinactivation will prbbabe equivalent to the
amount of singlet oxygen produced. The use of R§hconcentrations and light
fluences can increase the amount of reactive oxygened and promote more
oxidative damage in the biological targets. Demalet al** showed that a high
amount of singlet oxygen is needed to kilCandida cell. This fact has been
attributed to the large size of tlgandida cell and the presence of a nuclear
membrane that may present an additional barrie&@enetratiof**> The results
of the present study confirm that a high concemnabf PS is required to
inactivate Candida spp. since a significant inactivation was only exved after
using 100 mg/L of Photogetn

The results with regard to the microbiological ntiication of isolates
from dentures revealed the biofilm composition befand after PDT procedures.
The initial collection showed tha€andida species (60.0%) were the most
frequent among the 60 dentures taken from healétigmqts, followed by mutans
streptococci (53.3%) an®aphylococcus spp. (48.3%). These results corroborate
those of Ribeiro et &l. who recently found the same three species in Ifagxi
dentures, andCandida spp. presented the highest frequency of appearance
(76.6%). Another study reported the presence 6f albicans, Staphylococcus
aureus and Streptococcus mutans on the inner surface of complete dentures taken
from patients. C. albicans was isolated in 66.7% of the dentures, while
Saphylococcus aureus andStreptococcus mutans were isolated from 49.5% of the
dentures. The present study observed that the gpastes isolated from dentures
were C. albicans, C. glabrata and C. tropicalis. Vanden Abbeele et &f.
confirmed thatC. albicans (77.9%) was the commonest yeast found on patients’
dentures, followed byC. glabrata (44.1%) and C. tropicalis (19.1%),
respectively. After PDT treatments, the speciesvigentified a<C. albicans, C.
glabrata, Saphylococcus aureus and Streptococcus mutans. Some
investigationd*® have related the presence 6fndida, Saphylococcus and
Sreptococcus species on dentures to the development of systerféctions:®

such as pneumonia, and local infections, such asudeinduced stomatitf€.
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Although the present research showed disinfectibnalb the dentures, the
persistence of pathogenic microorganisms on dentuaéter disinfection
procedures may be cause for concern. Preferabdgetiprocedures should be
efficient for completely eliminating microorganismsallowing denture
sterilization and assuredly preventing cross-comtation between the dental
office and dental laboratory personnel. Thus, enrthesearch is needed to
determine an effective combination of PS concesmawith light fluence for
preventing cross-infection in dental practice.

In conclusion, this clinical study showed that PRs effective in
disinfecting dentures since the four treatmentsctimated over 90% of
microorganisms from dentures. When the denturese waterilized, the gel
formulation of Photogefh was more efficient when compared with the liquid
form for photosensitizing denture biofilm. Nevel#ss, the results must be
interpreted with caution because the survival gf @ncroorganism on the denture
after PDT could be an infection hazard for dentaffsand patients. Thus, to
establish an effective infection control programist important not only to
decrease the number of microorganisms, but elimittzém from dentures. For
this reason, a possible future direction in rededocimprove PDT effectiveness
may be the evaluation of higher Photo§eooncentrations in order to achieve

sterilization of all dentures evaluated.
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Table 1-Percentage of reduction in microorganisms obtainezhch experimental group

according to the culture media.

Group Percentage of reduction calculated for each medid4)
CHROMagar~  Manitol Salt Agar™~ sB20 Mueller Hinton *
I 98.7 98.7 98.6 99.6
Il 99.5 92.5 99.9 99.9
1 99.2 98.5 99.4 99.8
v 90.2 91.2 99.9 99.8

"CHROMagar was used f@andida spp. growth’” Manitol Salt Agar was used f&aphylococcus spp. growth’SB20
was used for mutans streptocogmwth; *Mueller Hinton was employed for the growth of anigmorganism.
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Table 2- Prevalence of the different species identified th 6

maxillary dentures before PDT procedures.

Identified species Dentures (total= 60)
Number %
Candida spp. 36 60.0
C. albicans 35 58.3
C. glabrata 09 15.0
C. tropicalis 02 3.3
Saphylococcus spp. 29 48.3
Staphylococcus aureus 23 38.3
non-aureuStaphylococci 06 10.0
Mutans streptococci 32 53.3

Sreptococcus mutans 32 53.3

58
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Figure 1




Capitulo 2

Figure 2

Groups Dentures Species recovered
evaluated from patients  Before PDT After PDT
Group | 01 Sa nd

02 Ca, Cg, Sa,Ms Ca, Cg, Sa, M

03 nd nd

04 Ca Ca

05 Sa, Ms Ms

06 Ca, Ms nd

07 Ca nd

08 Ca, Ms Ca, Ms

09 Ca, Cg, Sa, Ms Ca, Sa, Ms

10 Sa, Ms Ms

11 nd nd

12 Ca, Sa, Ms nd

13 Ca, Sa, Ms Ca, Sa, Ms

14 nd nd

15 Ca Ca
Group Il 16 Ca, Ms nd

17 Ca, Ms nd

18 Ca, Ms Ca

19 Ms nd

20 Sa nd

21 Ca, Cg, Ms Cg

22 Sa Sa

23 Ca, Sa, Ms Ca, Sa, Ms

24 Ms Ms

25 nd nd

26 Ca, Sa Ca, Sa

27 Ca, n-Sa, Ms Ca, Ms

28 Cg nd

29 Sa, Ms nd

30 Ca, n-Sa nd
Group Il 31 Ca, Ms nd

32 nd nd

33 Ca, Sa nd

34 Ca, n-Sa, Ms nd

35 Ms nd

36 Ca, Cg, Sa, Ms Ca, Cg, Ms

37 Ca Ca

38 Ms nd

39 Ca, Sa, Ms Ca, Sa, Ms

40 nd nd

41 nd nd

42 Ca, n-Sa, Ms Ca

43 Sa Sa

44 Ca, Cg, Ms Ca, Cg, Ms

45 Ca, Sa Ca, Sa
Group IV 46 Ca, C, Sa Sa

47 Ca, Cg, Sa,Ms  Ca, Cg, Ms

48 Sa nd

49 Ca, Sa Ca, Sa

50 Ms nd

51 Ca, n-Sa nd

52 Ms nd

53 Ca, Ms nd

54 nd nd

55 Ca, Cg, Sa Ca, Cg

56 Ca, Cg, Ms Ca, Cg, Ms

57 n-Sa, Ms nd

58 Ca, Sa, Ms Ca, Ms

59 nd nd

60 Ca nd

*Ca= C. albicans; Cg= C. glabrata; Ct= C. tropicalis; Sa=
Staphylococaus aureus n-Sa= non-aureustaphylococci, Ms=

Streptococcusmutans, nd= not detected.
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Legend to lllustrations

Fig. 1-LED device.

Fig. 2- Summary of species from 60 dentures, identifiefbieeand after PDT
procedures.






4 Discussio

Os dados obtidos por esta investigacdo bem conmenaise
estatistica estdo apresentados nos Apéndices RAlér.disso, a tese apresenta
Anexos que foram necessarios para o desenvolvintenteetodologia proposta.

A inativacdo dos micro-organismos presentes merfigie e nos
poros das proteses dentarias € fundamental paraajaeim efetivo controle da
infeccdo cruzada entre pacientes, cirurgides-dantestécnicos de laboratoério. As
préteses devem ser desinfetadas pelos cirurgiGestdes ao serem enviadas ao
laboratério. Da mesma maneira, apos os procedirméalbmratoriais, 0s técnicos
de laboratério devem realizar uma nova desinfectz#o proteses, uma vez que
estas podem ter sido contaminadas durante os [pmu@@ts de acabamento e
polimentd®.

Este estudo avaliou in vivo a efetividade dadiagio por micro-
ondas na desinfeccdo de préteses totais supeemersficou que a utilizagéo de 3
minutos (650 W) resultava na esterilizacdo de tafaproteses avaliadas. Esse
resultado foi constatado pela auséncia de crestommitrobioldégico nos meios
de cultura seletivos e nao-seletivos, apdés 48 hotss achados da nossa
investigacdo estdo de acordo com os de Mima é&f ajue verificaram
esterilizacdo de corpos-de-prova contaminados caatr@ micro-organismos
patogénicos$ aureus, Pseudomonas aeruginosa, C. albicans e Bacillus subtilis)
apos exposicdo as micro-ondas durante 3 minut@W§5Outro estudd in vitro
verificou esterilizacdo de préteses totais contacs por diferentes espécies do
micro-organismoCandida (C. albicans, Candida glabrata, Candida tropicalis,
Candida krusei e Candida dubliniensis), isoladas de culturas padrdo e de
pacientes HIV positivo, apdés 3 minutos de irraddapér micro-ondas a 650 W.
Além disso, os resultados da investigacdo in vite Dovigo et af’
demonstraram que 3 minutos (650 W) de irradiacé&déan foram efetivos na
esterilizacdo de proteses contaminadas com asies&cterianaS. aureus e P.
aeruginosa. Os estudos mencionados utilizaram, durante diatdo, a imersao

em agua das amostras contaminadas, indicando @fietigidade da acdo das
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micro-ondas parece estar relacionada a esse fegmn8o Fitzpatrick et &f, a
esterilizagdo por micro-ondas é possivel quandonmemsaa € umedecida
suficientemente, uma vez que a agua atua na caagute proteinas dos micro-

4588 avelaram

organismos durante a esterilizacdo. Além dissaasytesquisa
que a imersdo das amostras em agua provavelmeameeda a inativacdo dos
micro-organismos submetidos a irradiagéo por micrdas. As células dos micro-
organismos podem ser rompidas por meio da press@otica da agua, pois a
agua destilada estéril, na qual as amostras camaaias s&o imersas, é hipotdnica
em relagéo ao conteudo de solutos no interior dadas, o que favorece o fluxo
de agua para dentro delas, rompendd-aSugerimos existir a relacdo dos
mecanismos descritos com os resultados obtidosoesorestudo.

Apesar de vérios estuddg®>9°8

evidenciarem a acédo letal das
micro-ondas sobre 0s micro-organismos, 0S mecasispelos quais elas
promovem inativacdo dos mesmos ndo estdo bem kestialos. Em um recerite

estudo, foi observado que a irradiacdo de susperd@€. albicans por micro-

ondas produziu alteracdes na integridade estrutiasl células, modificando a
permeabilidade da membrana celular e seu metalmlispsultando em morte
celular. Alguns autoré&® atribuiram o efeito letal da irradiacéo sobre widdide

metabolica de diferentes micro-organismos ao cgado pelas micro-ondas
(efeitos térmicos). Os resultados de um estudoigffédemonstraram que a
esterilizagdo obtida com a irradiagao por microasndoi devida a um efeito
puramente térmico, j& que a inativagdo dos micgaiuismos ocorreu pelo vapor
produzido durante a irradiagdo em recipientes esladEntretanto, outros

pesquisadorég®3>°

sugeriram a existéncia de efeitos nao-térmicos esabr
metabolismo de diferentes micro-organismos. Romasgit af°’ observaram
alteracdes em micro-organismos apoés irradiacdonporo-ondas, as quais nao
foram constatadas ap0s o aquecimento térmico didasé@m banho de agua. Os
efeitos ndo-térmicos poderiam ser considerados imesacao entre o campo
eletromagnético das micro-ondas e as moléculascdhgdas, resultando em
mecanismos molecular®$® mecanico¥ ou de aquecimento seletffoAlguns

autore& afirmaramacreditar que, quando as micro-ondas entram enatcocom
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materiais contendo agua, como as células microbiaesse liquido poderia
absorver a radiagdo, fazendo as células vibraregueocausaria um aumento de
sua energia interna o suficiente para aumentax@engo a temperatura celular.
Como resultado, ocorreriam alteracdes morfologicess células e sua
consequente desintegracdo. Segundo Hiti &F, s células biolégicas s&o
caracterizadas por apresentarem alto conteddo da Ag sua composicao,
justificando sua sensibilidade a irradiacdo por rsma@ndas. Além disso,
dependendo do meio circundante dos micro-organisgnda concentracdo dos
compostos idnicos presentes no citoplasma celligumas células poderiam ser
aquecidas seletivamente pelas micro-ondas, 0 quai@geno seu interior uma
temperatura maior que no meio circundatite Isto poderia explicar,
parcialmente, o efeito bactericida da irradiacaorpizro-onda¥’. Além do mais,
tem sido sugerido que a energia gerada pelas miaas poderia causar uma
oscilagdo muito rapida da célula microbiana. Consetgmente, o limite elastico
da estrutura celular poderia ser excedido, causandoa ruptura. Embora a
natureza da acdo das micro-ondas ndo tenha sidadaaa combinacdo dos
mecanismos letais descritos na literatura podequicar a alta susceptibilidade
dos micro-organismos oriundos de biofilmes obsexvagste estudo.

Quando utilizada a irradiacdo por micro-ondasadi@ 2 minutos
(650 W), foi possivel notar reducédo na contagemnaigso-organismos presentes
nas préteses, em comparacdo com a coleta inica@l. observada reducédo
significativa no valor de ufc/mL d€andida spp. (P = 0,0062)&aphylococcus
spp. (P = 0,0178), mutans streptococci (P = 0,0@4d9s micro-organismos que
cresceram no meio ndo-seletivo (P < 0,0001). Déswaa, a esterilizacdo das
proteses nao foi observada, evidenciando que ag&aride 1 minuto no tempo de
exposicdo as micro-ondas pode ter influéncia néviefade do método. As
espécies resistentes as micro-ondas foram idexttde comaC. albicans, néo
aureus Staphyloccocus e S. mutans. Os resultados observados na presente
investigacdo, apds 2 minutos de exposicdo as mimtdas, concordam com 0S
encontrados pelo estudo de Mima et*alDs autores demonstraram desinfecgéo

de corpos-de-prova contaminados com trés microrisgeos §& aureus, B.
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subtilis e P. aeruginosa) apos 2 minutos (650 W) de irradiacdo por micrdamn
Em outro estudd, foi verificado que amostras contaminadas [Repteus
vulgaris, Streptococcus faecium, Corynebacterium equi, Bacillus alvel e Bacillus
globigii apresentaram crescimento microbiano apds 2 mirdgosradiacdo por
micro-ondas utilizando poténcia maxima. A investdim de Goodson et Hi.
avaliou clinicamente a efetividade da irradiacdo pacro-ondas durante 2
minutos quando utilizada em associacdo com um egintiimpeza. Os autores
observaram que proteses totais acrilicas foram,oemimdo esterilizadas,
efetivamente descontaminadas. Por outro ladojiaagio de 2 minutos (650 W)
de exposicdo as micro-ondas promoveu esterilizagéo corpos-de-prova
contaminados cortt. albicans, como verificadono estudo de Mima et &l. Da
mesma forma, Webb et Hl.observaram que préteses contaminadas €om
albicans e S. gordonii foram esterilizadas, apos irradiagédo a 604 W,ertodo de

2 minutos. Embora estudos in vitro tenham constag¢stierilizacéo de corpos-de-
provd® e prétesés apés 2 minutos de irradiacdo por micro-ondas, essa
investigacdo foi observada desinfeccdo. Sugeredsetenha ocorrido apenas
desinfeccdo por causa da utilizacdo de prétesesdas da cavidade bucal de
pacientes, onde 0s micro-organismos sao origindleasm biofilme maduro. Um
biofilme é formado quando organismos unicelulaeesir'em e se aderem a uma
superficie solida e sdo envolvidos por uma matezpdlissacarideos, o que
favorece a proliferacdo e a sobrevivéncia dos me$foNa constituicdo de um
biofilme pode ser encontrada Unica ou mdultipla eigpde micro-organismos. Ja
foi documentado que, quando células fazem partgrdbiofiime, elas se tornam
até 1.000 vezes mais resistentes a antimicrobrwdesinfetantes, em comparacao
com as células planctonicdsEm razdo dessa alta resisténcia dos micro-
organismos oriundos de um biofilme, pdde-se coastgue 2 minutos de
irradiacd@o por micro-ondas nao foi suficiente pagdiva-los, observando-se tanto
0 crescimento nos meios seletivos quanto no memsaktivo. Outro fator
relevante a ser citado € a maior area de contatora@tase total, associada as
irregularidades presentes na sua superficie, apmpga ter permitido uma maior

aderéncia de micro-organismos. Segundo Verran, M&r1977), um aumento
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na rugosidade superficial de resinas acrilicaslittaca retengcdo do micro-
organismoC. albicans. Conclusdo semelhante foi obtida por Waltimo &t ab
compararem a aderéncia @e albicans a superficie de polimetiimetacrilato e a
superficie de compadsito de fibra de vidro utilizaslo proteses totais, pois 0s
resultados demonstraram que a densidade médiavedultas na superficie de
matriz polimérica foi significativamente maior doegsobre a superficie da fibra.
Assim, apds 48 horas de incubacéo 32 esterilizagdo nio foi alcancada para
todas as proteses que foram irradiadas, duranialtos, nesta investigacao.

E importante ressaltar que o tempo de 3 minutasedinfeccéo por
micro-ondas ja foi investigado por alguns estudosviiro, considerando as
propriedades das resinas constituintes das protAsgsesquisas mostraram que
esse tempo ndo promove efeitos adversos sobrasgsana base de protese e para
reembasamento. Ribeiro et &lavaliaram o efeito de 3 minutos (650 W) na
resisténcia a flexao e na dureza de quatro mateggambasadores e de uma resina
termopolimerizavel. Os achados da investigacdo detravam que as
propriedades mecanicas dos materiais avaliados foBam negativamente
alteradas. Para avaliar o efeito da desinfeccaonpon-ondas (3 minutos/500 W)
sobre a dureza Shore A, Pavan et*altilizaram corpos-de-prova de quatro
materiais reembasadoresft. Ndo foram observadas alteracdes nos valores de
dureza obtidos antes e depois da irradiacdo pororoimdas. Outro estudo de
Pavan et al avaliou a influéncia das micro-ondas (3 minutos/S@p sobre a
estabilidade dimensional de corpos-de-prova qualairam bases de proteses. Os
autores nao observaram alteracdo dimensional rs&s lggie foram irradiadas por
esse tempo. A proposta do estudo de Consani'éfiaildeterminar o efeito da
desinfeccdo por micro-ondas (3 minutos/650 W) naptdtdo de bases de
dentaduras superiores confeccionadas por dois wgtéwi observado que, para
algumas bases, um ciclo de irradiacdo por micrasradimentava sua adaptacao,
enquanto para outras ndo houve qualquer alter&@usiderando os resultados
dos estudos citados e 0s obtidos por esta inveatiga possivel sugerir que o

tempo de 3 minutos seja adequado tanto para pronaowetivacdo dos micro-
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organismos encontrados nas préteses como paraandarcefeitos adversos em
suas propriedades.

Aléem das micro-ondas, nossa investigacao tambeatioa a
efetividade da PDT associando o FS Photdgemuz azul de LED para a
desinfeccao de proteses totais. Apés a terapiabiervada esterilizagdo de 40%,
47%, 53% e 60% das proteses pertencentes aos Gilupbs Il e IV,
respectivamente. Esses resultados foram obtidas g@ehlise dos meios néo-
seletivos, quando nestes nao foi observado crestint® micro-organismos. A
porcentagem de préteses esterilizadas variou del@com o tipo de tratamento
empregado. A maior frequéncia de proteses estatdiz foi observada apos
utilizacdo de Photogetna formulagéo gel, tanto 50 mg/L como 100 mg/L,
resultando em 53% e 60% de esterilizacdo, respectte. Alguns estud§s®’’
também relataram maior eficiéncia da formulacdagyehpara desinfeccdo do que
da formulacdo liquida. Gomes et *&l.comprovaram que o gluconato de
clorexidina em gel foi mais efetivo do que o liquidambos nas mesmas
concentracdes, para a inativacdo de micro-orgasisieoorigem endodontica.
Uma outra investigacAbtambém demonstrou que a clorexidina em gel elivaina
S aureus e C. albicans isolados de canais radiculares infectados. Dedacovm a
pesquisa de Paolantonio ef%lo contato do gel de clorexidina com o interior de
implantes resultou em reducéo significativa na agam de colbénias e provou
apresentar efeito antimicrobiano mais prolongadanda comparado com a
clorexidina em solugéo. Os estudos acima mencianadgerem que a maior
efetividade da formulacdo em gel estaria relaciartadua capacidade de manter a
substancia quimica em contato com 0S micro-orgaEspor um tempo mais
extenso, quando comparada & formulacéo liquidapaddade que o Photog®m
gel tem de permanecer aderido as superficies madédurante os procedimentos
de pré-irradiacéo e iluminacéo pode explicar ohorek resultados obtidos pelos
Grupos Il e IV. E possivel sugerir que o contatmstante do biofilme das
proteses com o FS gel tenha favorecido a fotodsérag¢do dos micro-
organismos, aumentando a efetividade da PDT.
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Para os casos em que a PDT ndo promoveu estgfiizdas
proteses, foi observada uma reducéo significatovatmmero de colbnias viaveis.
A desinfeccao foi observada apds os quatro traterserilizando PDT, visto que
estes reduziram significativamente mais de 90%ngicso-organismos presentes
nas proteses. Embora a corrente investigacdo gdba primeira a descrever o
uso clinico da PDT para desinfeccdo de protesesesdtados apresentados
podem ser comparaveis com o0s de pesquisas quearaplica PDT para
desinfeccéo clinica em odontologia. Giusti éalvaliaram o uso do Photog®m
em associacdo a luz vermelha de LED para descamgéo de dentina bovina
cariada. Foi observado que o numero inicial deémas reduziu mais de 90%
apés a PDT. Em outro estffcamostras de placa subgengival de pacientes foram
expostas a um laser na presenca de azul de ta@ui@BO), promovendo
reducdes significativas (acima de 90%) na viabilelade micro-organismos
aerdbicos e anaerdbicos. Dortbudak éf ahostraram que a aplicacdo de TBO e
laser para desinfeccdo de superficies de implafiescapaz de reduzir
significativamente (2 log em média) os valores iaisc dos trés grupos de
bactérias testados.

Além dos estudos acima mencionados, os resultaddsm estéo
de acordo com os de outros estudos in Y& ! Essas investigacdes
demonstraram a susceptibilidade de bactérias efuad’DT, incluindo os micro-
organismos encontrados nas préteses em uso paientea edéntulos. Soares et
al.%® obtiveram significante reducéo no crescimentoélel@s planktdnicas de.
albicans, C. tropicalis e Candida parapsilosis apos utilizacdo de TBO em
associacdo com luz de LED. Outro esfldEmonstrou a fotossensibilizacéoGle
albicans e C. glabrata apés PDT utilizando Photoffire Hgarc lamp. De acordo
com Tegos et d', 0 uso de uma clorina conjugada associada conasen tliodo
promoveu a inativacdo de suspensfesSdaureus. A susceptibilidade de uma
cepa da bactériaS mutans foi verificada apos a utilizacdo de um
fotopolimerizador em conjunto com o corante Rosegaé'. Os resultados
dessas pesquisas estdo de acordo com os deste, estiul observou que a PDT

causou reducéo significativa de micro-organismaspnéateses.
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Outras investigacots "’ avaliaram o efeito fotodinAmico sobre
biofilmes formados in vitro, com a finalidade denslar as condigbes in vivo.
Dados de pesquisas com biofilmes revelaram quei@imdos micro-organismos
sdo encontrados na natureza vivendo em comunidadesbianas sobre
diferentes superficiés Estudos recentes mostraram que biofilmes Gle
albicans'®, S aureus’” e S mutans®’ podem ser inativados usando-se diferentes FS
e fontes de luz. Neste estudo, as proteses cottaszeom biofilme microbiano,
composto de diferentes espécies (observadas no mn@meseletivo), foram
esterilizadas apds os tratamentos com PDT. Essmdtados confirmam a
possibilidade de utilizacdo da PDT para inativagd® micro-organismos
organizados em comunidades de biofilme. Entretanémn todas as proteses
foram esterilizadas apos a PDT. Uma possivel eagdic para esses achados
poderia estar relacionada as caracteristicas foaisi@ estruturais das células que
crescem em biofilmé3®’ as quais poderiam reduzir a sensibilidade dessaasé
ao dano fotodinamico. Isso se deve ao fato de lataséresentes em biofimes
apresentarem uma matriz extracelttat a qual interage fisicamente com agentes
antimicrobianos, contribuindo para a resisténcialaea essas drogasAssim, é
possivel sugerir que a produgéo da matriz extrerghossa bloquear a difuséo do
FS através do biofilnté reduzindo a acdo da PDT sobre os micro-organismos
aderidos as protesds.importante relatar que o processo fotodinamicuee a
utilizagdo de um composto quimico (FS), a aplicaggouma luz que seja
correspondente & banda de absorcdo deste, e angaesE oxigénid.
Inicialmente, a célula-alvo deve ser tratada comR8nde absorcdo maxima de
luz especifica, num processo conhecido como fotsfsézacdo. Em seguida,
uma fonte de luz deve ser acionada para a ilumndaedamostra sensibilizada.
Esse mecanismo envolve a absorcao de fotons da denliuz pelo FS, passando
seus elétrons a um estado excitado. Na presencamdeubstrato, como o
oxigénio, o FS retorna ao seu estado natural,fe@ando a energia ao substrato, o
que promove a formacdo de espécies reativas, comagénio singlet&. Essa
espécie eletrdnica de oxigénio é altamente repiva 0s constituintes celulares e

pode promover a oxidacdo irreversivel dos comp@sepbr meio de lise da
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membrana e inativacdo de proteflasNa PDT, o grau de fotoinativacéo
provavelmente é equivalente a quantidade de oxagéimglete produzida. A
utilizacdo de altas concentracoes de FS e de faigekiz pode aumentar a
quantidade de oxigénio reativo produzido e promavaior dano oxidativo sobre
as células alvo. Demidova et?aldemonstraram que quantidades elevadas de
oxigénio singlete sdo necessarias para ocasionarie de células d€andida.
Esse fato pode ser atribuido ao maior tamanho dagas deCandida e a
presenca de membrana nuclear como uma barreinaeirpgiio do agente £$°

Os resultados do nosso estudo confirmam que umagatintidade de FS é
requerida para inativa€Candida spp., desde que uma inativagdo significativa
somente foi observada apés utilizacédo de 100 mg/Rtbtoger.

A coleta inicial realizada nas proteses previdm@nexposicao as
micro-ondas e a aplicagdo da PDT possibilitou datear a composicao
microbiana dos biofilmes. Considerando o estudoufliegou as micro-ondas, foi
possivel notar que as espéciedadida (76,6%) foram as mais frequentes entre
as 30 proéteses oriundas dos pacientes, seguid&saphyloccocus spp. (66,6%) e
mutans streptococ53,3%). Ja para as 60 proteses avaliadas no esjugo
utilizou a PDT, a coleta inicial mostrou maior pega de espécies @andida
(60,0%), seguida por mutans streptococci (53,3%aehyl ococcus spp. (48,3%).
Esses resultados estéo de acordo com os do estuBaetia-Monroy et d.que
revelaram a presenca dos micro-organis@aabicans, S aureus e S mutans na
parte interna de proteses totais examinadas derpesiC. albicans foi isolada
em 66,7% das préteses, enqudtaureus e S. mutans foram isolados em 49,5%
dessas proteses. E valido ressaltar ainda queapa®8 proteses avaliadas neste
estudo, as espécies fungicas isoladas fofanmalbicans, C. glabrata e C.
tropicalis. Vander Abbeele et &f.confirmaram que &. albicans (77,9%) foi o
fungo mais encontrado nas proteses de pacientgsjdaepelaC. glabrata
(44,1%) eC. tropicalis (19,1%), respectivamente.

De maneira semelhante aos achados, tanto noestodas micro-
ondas como no que utilizou a PDT, outras investiggt'°também confirmaram

a presenca de espécies@hndida, Staphyloccocus e Streptoccocus colonizando
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as superficies acrilicas de proteses dentais. Algesses estudos relacionaram a
colonizacdo das préteses com o desenvolvimentofdecbes sistémicds como
pneumonia, e infeccdes locais, como estomatiteéficet Essas informacdes
evidenciam a necessidade de estabelecer métodos®fpara desinfeccdo de
proteses com o intuito de prevenir a contaminag@zada entre consultério
odontoldgico e laboratoério de prétese.

Os achados desta investigacdo sugerem a irrad@@a micro-
ondas durante 3 minutos (650 W) como um meétodavefgtara esterilizacédo
clinica de proteses. A utilizacdo desse procedimeparece ndo afetar
negativamente propriedades mecanicas dos matqtiaisompdem as prétedes
Além disso, ja foi demonstrado que um ciclo dediagdo por micro-ondas
durante 3 minutos (650 W) ndo ocasionava desadiptda base acrilita
Entretanto, para que esse procedimento possa dieado como protocolo de
esterilizacdo nos ambientes odontoldgicos, futwestidos deverdo avaliar a
integridade das préteses apoOs a utilizacdo deidepeticlos de exposicdo as
micro-ondas.

Para o0s outros grupos avaliados no presente ogstucbrreu
esterilizagdo para algumas préteses, porém ostadesl revelaram maior
incidéncia de desinfeccdo. Embora uma desinfeco@igideravel das proteses
avaliadas tenha ocorrido apos 2 minutos de irrddi@or micro-ondas, bem como
apoOs os quatro tratamentos com PDT, a permanéaamiato-organismos sobre
as superficies protéticas pode ser um motivo decppacao. Preferencialmente,
os procedimentos devem ser eficientes para elingtoarpletamente os micro-
organismos, permitindo a esterilizacdo das prétesesrtamente a prevencao da

infeccdo cruzada nos ambientes odontologicos.






J Conclusio

Com base nas condicbes experimentais e consditeras

limitacGes do presente estudo, foi possivel conglue:

e a irradiacdo por micro-ondas durante 3 minutos (850provou ser um
método efetivo para esterilizacdo de prétesesstatantaminadas com
biofilme de pacientes;

* a irradiagdo por micro-ondas durante 2 minutos guoser um método
efetivo para desinfec¢@o de proteses totais contatas com biofilme de
pacientes;

» a utlizagéo clinica da PDT, mediada pelo LED ersoem¢do com o
Photogerfi, foi capaz de promover esterilizacéo de 40%, %&3% e 60%
das proteses avaliadas dos grupos |, I, 1l erdgpectivamente;

e a utilizacdo clinica da PDT, mediada pelo LED emoam¢do com o
Photogerfi, foi capaz de promover desinfeccdo das prétesais ue néo
foram esterilizadas;

» para a prevengdo de infec¢cdo cruzada nos ambiedtmstoldgicos, o
método mais adequado para essa finalidade seriatacplo de irradiacao

por micro-ondas utilizando 3 minutos e 650 W.
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7 Apéndice
7.1 Apéndice 1 - Micro-ondas

Forma de analise dos resultados

Neste estudo foi verificada a variavel contagesncdlénias em
ufc/mL antes e apos a irradiacdo por micro-ondag(s controle e experimental,
respectivamente). Para a variavel foram estabelgaibis fatores de variacao:
meio de cultura, em 4 niveis e tempo de irradiagdo,2 niveis. O total de
amostras obtidas para cada tempo de exposi¢aocas-omdas foi de 15 préteses

totais oriundas de pacientes.

Para determinar a efetividade das micro-ondadesanfeccdo das
proteses avaliadas, foi necessario calcular o muehkemicro-organismos viaveis,
em valores de ufc/mL, obtido antes e ap0s a a@glcaas micro-ondas. Foram
considerados somente os valores entre 30 e 30@ias)Gendo escolhido, para
cada micro-organismo, o numero de colonias referanima Gnica diluicdo que
representasse um valor entre a variacdo considekpda a obtencéo desse valor
nos meios de cultura, o numero de unidades forraadie colénias por mililitro

(ufc/mL) foi calculado. Para esse calculo, foiiméitla a férmula a seguir:

ufc/mL= namero de colbnias X 10

Nessa férmula, n equivale ao valor absoluto dagdio (0, 1, 2 ou
3), e q equivale a quantidade, em mL, pipetada pada diluicdo quando nas
semeaduras das placas. No presente estudo, q=j8,02% foram pipetados 25

uL para cada diluicao.

Os valores de ufc/mL foram extremamente elevagdogor isso,
considerados de dificil avaliacdo. Para facilitamgerpretacdo dos resultados
obtidos, os valores de ufc/mL foram transformadms pogaritmo na base dez. A

transformacao logaritmica facilitou a interpretagdos resultados, mas né&o
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garantiu a validade da aplicagdo de procedimensbatigticos parameétricos.
Entdo, métodos estatisticos ndo-paramétricos dsexé dados foram utilizados,
apenas para o tempo de 2 minutos de irradiacamioon-ondas.

Com a finalidade de comparar se 0 antes e 0 @@$0SiCa0 as
micro-ondas apresentaram resultados iguais ouedifes, foi aplicado o teste de
Kruskal-Wallis com a hip6tese nula de que estdameiguais. O método avaliou
0s postos medios das contagens de micro-organismes e apos a irradiacao por
micro-ondas, que sdo 0s mesmos para o0s dados amsigin para os dados
transformados em logaritmo. Seguiram-se ao teste Kdeskal-Wallis,
comparacdes multiplas ndo-paramétricas dos poséasompelo teste de Dunn.
Adotou-se o nivel de 5% de significancia como relgralecisdo para aceitar como

significativa uma diferenca entre postos medios.

Resultados

Os valores originais em ufc/mL relacionados dstas de material
microbioldgico das proteses antes e apds a irradipor micro-ondas durante 3
minutos (Grupo 1) e 2 minutos (Grupo 2) estdo descnas Tabelas Al e A2,

respectivamente.

Para o tempo de 3 minutos de irradiacdo por nuodas foi
observado que apés todas as proteses serem sudmsnasdmicro-ondas, néo
houve crescimento microbiano nos meios de culsetivos bem como no meio
nao-seletivo. Sendo assim, pelos resultados apeesense todos zero (Tabela
Al), ndo foi possivel realizar qualquer método téstteo, pois o0 método de
desinfeccdo proposto mostrou-se efetivo na egtagéio das proteses, apos 48

horas de incubacao.

Para o tempo de 2 minutos de irradiagéo, de acooth a A2, foi
possivel observar que os valores originais de wfadas amostras apresentam-se
elevados e com uma variabilidade acentuada. A foanacdo logaritmica
diminuiu a assimetria, mas nao conseguiu a homarggé® da variabilidade.
Como ndo houve homogeneizacdo da variabilidadeuege pela analise néo-
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paramétrica dos resultados. O método estatistioctadd foi o de Kruskal-Wallis,
que avaliou os postos médios de valores de ufcaplis a transformacéo para
logaritmo na base de 10. O teste ndo-paramétriceseptou para 0S meios
seletivos deCandida spp., Saphylococcus spp., mutans streptococci e para o0s
micro-organismos cultivados em meio néo-seletiv,seguintes valores de H:
7,49; 5,61; 8,00 e 21,79, respectivamente. Cadalestes valores correspondeu
aos seguintes valores de probabilidade: P = 0,0C8&dida spp.); P = 0,0178
(Staphylococcus spp.); P = 0,0047 (mutans streptococci) e P <01, (Qpara os
micro-organismos cultivados em meio nao-seletive)n seguida, foram
realizadas comparacfes dos postos médios (antes=apds= B) pelo teste de
Dunn (Tabela A3).

Tabela Al - Contagens de ufc/mL dos micro-organgspresentes em cada meio
de cultura, oriundos de cada protese, antes e ajbadiacdo por micro-ondas

(MI) durante 3 minutos (Grupo 1). Estatistica ditis'er das contagens

Grupo 1
Préteses Candida spp. Staphylococcusspp. mutans streptococci Espécies néo identificadas
Totais Antes Ml Apbs MI Antes Ml Apoés MI Antes Ml Apbés M | Antes Ml Apdbs Ml
1 2,80E+03 0 0 0 1,40E+04 0 1,20E+07 0
2 4,40E+02 0 4,00E+01 0 6,00E+05 0 8,40E+03
3 5,28E+03 0 1,20E+03 0 2,20E+03 0 1,20E+07 0
4 1,20E+03 0 8,00E+01 0 0 0 3,16E+03 0
5 8,00E+01 0 6,00E+02 0 9,20E+02 0 1,02E+05 0
6 0 0 0 0 0 0 3,60E+04 0
7 3,28E+04 0 3,96E+04 0 3,60E+06 0 4,12E+06 0
8 2,80E+02 0 0 0 0 0 1,20E+06 0
9 2,80E+04 0 1,00E+03 0 1,20E+05 0 3,28E+05 0
10 0 0 4,00E+01 0 0 0 2,28E+05 0
11 6,80E+02 0 0 0 1,60E+02 0 1,88E+04 0
12 3,40E+03 0 4,00E+01 0 0 0 4,72E+06 0
13 0 0 0 0 0 0 7,16E+04 0
14 5,48E+03 0 2,56E+03 0 0 0 2,36E+04 0
15 9,68E+04 0 8,00E+02 0 6,00E+02 0 1,20E+07 0
Minimo 0 0 0 0 0 0 3,16E+03 0
Méximo 9,68E+04 0 3,96E+04 0 3,60E+06 0 1,20E+07 0
Mediana  1,20E+03 0 4,00E+01 0 1,60E+02 0 2,28E+05 0
Média 1,18E+04 0 3,06E+03 0 2,89E+05 0 3,12E+06
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Tabela A2 - Contagens de ufc/mL dos micro-organgspresentes em cada meio
de cultura, oriundos de cada protese, antes e ajrdadiacdo por micro-ondas
(MI) durante 2 minutos (Grupo 2). Estatistica ditis'er das contagens

Grupo 2
Préteses Candida spp. Staphylococcusspp. mutans streptococci Espécies ndo identificadas
Totais Antes M| Apo6s Ml Antes Ml Apbs Ml Antes Ml Apbs M | Antes Ml Apods MI

16 2,60E+04 0 2,04E+04 8,00E+01 4,08E+06 2,00E+02 6,64E+06 60EH02

17 0 0 0 0 0 0 2,88E+06 1,60E+02

18 6,16E+03 2,80E+02 2,84E+03 4,00E+01 2,64E+05 0 6,00E+04 00BE8;01

19 0 0 8,00E+01 0 1,20E+02 0 2,76E+05 2,08E+03

20 4,76E+03 1,20E+02 1,20E+02 0 5,20E+04 0 1,36E+05 4,00E+01

21 2,96E+03 4,00E+01 1,20E+02 0 0 0 1,00E+07 0

22 2,40E+02 0 8,00E+01 0 0 0 7,60E+05 7,60E+02

23 3,88E+05 2,00E+02 8,00E+03 0 2,28E+05 0 1,20E+07 0

24 7,60E+02 0 0 0 4,48E+03 1,20E+02 8,00E+03 1,20E+02

25 8,00E+01 0 8,00E+01 8,00E+01 0 0 3,80E+03 0

26 0 0 0 0 0 0 1,60E+05 2,76E+03

27 0 0 0 0 0 0 1,20E+07 2,60E+03

28 1,36E+04 0 0 0 3,68E+05 0 7,16E+05 0

29 2,88E+03 8,00E+01 2,08E+03 0 0 0 8,00E+05 0

30 1,92E+04 4,00E+01 3,92E+03 2,00E+02 6,08E+06 2,00E+02 OEH@7 2,80E+03
Minimo 0 0 0 0 0 0 3,80E+03 0
Méaximo 3,88E+05 2,80E+02 2,04E+04 2,00E+02 6,08E+06 2,00E+02 OEH@7 2,80E+03
Mediana  2,88E+03 0 8,00E+01 0 1,20E+02 0 7,60E+05 1,20E+02
Média 3,10E+04 5,07E+01 2,51E+03 2,67E+01 7,38E+05 3,47E+01 0E3;06 7,71E+02

Tabela A3 - Resultados da analise de comparaco#gplasl dos postos médios

pelo método de Dunn

Comparacdes Dif. postos z calculado  z critico p
Postos médios A e ECéndida spp.) 8,8 2,74 1,96 < 0,05
Postos médios A e BRaphylococcus spp.) 7,6 2,36 1,96 < 0,05
Postos médios A e B (mutans streptococci) 7,11 2,83 96 1, < 0,05
Postos médios A e B (meio n&o seletivo) 15 4,67 1,96 0,05

Os resultados da prevaléncia das diferentes iespientificadas
nas 30 préteses totais antes das mesmas seremtisiaisn@s micro-ondas estédo
contidos na Tabela 1 do Capitulo 1. Além dissesgecies identificadas em cada

protese podem ser observadas na Tabela 2 do @apitul



7.2 Apéndice 2 - Terapia fotodinimica

Forma de analise dos resultados

Nesta parte do estudo foi utilizada a mesma valridomo também
0s mesmos fatores de variagdo e igual calculo aoersi de micro-organismos
viaveis, em valores de ufc/mL, descritos no Apéadic

Para verificar a efetividade da PDT em promovar rédo a
inativacdo de micro-organismos presentes nas etegais, foi aplicado um
teste pareado, pois cada observacao antes dacdplida tratamento era pareada
com outra apoés o tratamento. Neste caso, o tabadid foi 0 de McNemar, pois
0 mesmo é bastante indicado para comparactes de ardpds a aplicacdo de
determinado tratamento. A hipotese cientifica testboi se a PDT ocasionou
algum efeito sobre os micro-organismos encontradss proteses. A hipotese

estatistica foi dada por:

Ho: p1 =p2
Hi p1# P2

onde p; representa a probabilidade de sucesso antes dagiaido tratamento e
p2 representa a probabilidade de sucesso apds acigick tratamento. Se a
hipotese nula fosse aceita, significaria que @mnanto ndo promoveu efeito na
esterilizacdo das proteses. Caso a hipotese nuafoske aceita, entdo, o
tratamento em questéo esteriliza de alguma maagipadteses.

Para realizar o teste foi necessario classificala grupo de
pacientes, ou seja, cada grupo de proteses uibzadnforme o modelo da tabela

abaixo:
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Tabela A4 - Classificacdo do namero e frequéncipd@oproteses para aplicacédo
do teste de McNemar.

Numero de proteses Apbs 0
T Total
Frequéncia (%) tratamento
Zerou Nao zerou
Antes do Zerado a b a+b
tratamento Nao zerado c d c+d
Total a+c b+d n

A estatistica teste foi dada por:

T= (b-cf/b+c

A maneira mais adequada para analisar o resutlladteste foi
observando o valor de p, representado nas tabataardilises de McNemar por
Pr. Quando o valor de p foi menor que 0,05, a bg®tnula foi rejeitada,
indicando que o tratamento testado produziu algdeitoe de esterilizacao.
Quando a hipétese nula foi aceita, o tratamento gerestdo ndo mostrou
efetividade. Para o presente estudo, o valor dedjgau um teste com 95% de
confianca. A analise foi realizada no software S\ ja realiza o calculo da
porcentagem para cada situacao descrita na Tadel® Aeste de McNemar n&o
pode ser aplicado para 0os meios nao-seletivosuga messes casos, ndo havia
valores zerados antes do tratamento. As conclus@e® os achados para o0s
meios ndo-seletivos foram obtidas pela observagdon@mero de proteses
esterilizadas ap0s os tratamentos.

Como o teste de McNemar aponta somente se aidadatde
proteses esterilizadas foi significativa ou ndgapas casos em que ainda houve
crescimento de micro-organismos apos a aplicac8drdtamentos, foi calculada
a porcentagem de reducdo no numero de micro-orgagisAs redugdes acima de
90% foram consideradas como significativas.
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Com a finalidade de comparar se os tratamentosseptaram
resultados iguais ou diferentes, foi aplicado detete Kruskal-Wallis com a

hipotese nula de que todos os tratamentos serizaisig

Resultados

Os valores originais em ufc/mL relacionados detas de material
microbioldgico das proteses antes e apos os trataswea PDT (Grupos | e Il
utilizacdo de Photogefnem suspensdo nas concentracdes de 50 mg/mL e 100
mg/mL, respectivamente; Grupos Il e V- utilizacde Photogefh em gel nas
concentracdes de 50 mg/mL e 100 mg/mL, respectintmeestdo descritos nas

Tabelas A5 a A8, respectivamente.

Tabela A5 - Contagens de ufc/mL dos micro-organgspresentes em cada meio
de cultura, oriundos de cada protese, antes e@ptratamentos de PDT para o

Grupo |. Estatistica descritiva das contagens

Grupo |
Préteses Candida spp. Staphylococcusspp. mutans streptococci Espécies néo identificadas
Totais Antes PDT Ap6s PDT Antes PDT Ap6s PDT Antes PDT poés PDT Antes PDT Apbs PDT

1 0 0 4,00E+01 0 0 0 5,64E+04 0

2 2,64E+03 8,00E+01 4,00E+02 4,00E+01 1,56E+04 2,00E+02 03,85 8,00E+01

3 0 0 0 0 0 0 3,20E+05 8,00E+01

4 1,60E+02 8,00E+01 0 0 0 0 1,20E+05 8,00E+01

5 0 0 2,40E+02 0 2,72E+04 2,80E+02 1,16E+05 8,00E+01

6 2,24E+04 0 0 0 1,60E+03 0 1,20E+06 0

7 2,56E+03 0 0 0 0 0 1,20E+06 0

8 1,96E+03 2,00E+02 0 0 1,56E+03 1,60E+02 8,40E+04 2,00E+03

9 6,08E+03 1,20E+02 1,36E+04 1,20E+02 2,08E+04 3,60E+02 4EA@5 2,52E+03

10 0 0 2,00E+02 0 1,80E+04 2,80E+02 1,20E+05 1,20E+04

11 0 0 0 0 0 0 3,68E+04 0

12 1,44E+03 0 2,40E+02 0 8,00E+02 0 5,16E+04 0

13 6,04E+03 4,00E+01 8,80E+02 4,00E+01 4,24E+04 4,00E+02 OEHa5 4,00E+02

14 0 0 0 0 0 0 8,04E+04 0

15 4,08E+03 8,00E+01 0 0 0 0 3,08E+05 1,20E+02
Minimo 0 0 0 0 0 0 3,68E+04 0
Méximo 2,24E+04 2,00E+02 1,36E+04 1,20E+02 4,24E+04 4,00E+02 OEH,26 1,20E+04
Mediana 1,44E+03 0 0 0 8,00E+02 0 1,20E+05 8,00E+01

Média 3,16E+03 4,00E+01 1,04E+03 1,33E+01 8,53E+03 1,12E+02 663,85 1,16E+03
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Tabela A6 - Contagens de ufc/mL dos micro-organgspresentes em cada meio
de cultura, oriundos de cada protese, antes e @aptratamentos de PDT para o

Grupo Il. Estatistica descritiva das contagens

Grupo |l
Préteses Candida spp. Staphylococcusspp. : mutans streptococci Espécies ndo identificadas
Totais Antes PDT Ap6s PDT Antes PDT Ap6s PDT Antes PDT Pos PDT Antes PDT Ap6s PDT

16 1,24E+04 0 0 0 1,72E+04 0 1,80E+04 0

17 5,00E+03 0 0 0 1,72E+05 0 4,00E+05 0

18 6,08E+04 4,00E+01 0 0 1,32E+06 0 1,20E+07 4,80E+02

19 0 0 0 0 2,20E+04 0 1,20E+04 0

20 0 0 4,00E+02 0 0 0 1,20E+03 0

21 1,96E+04 2,00E+02 0 0 2,00E+05 0 5,24E+04 1,00E+03

22 0 0 1,28E+03 8,00E+01 0 0 2,52E+04 4,00E+02

23 9,60E+02 1,20E+02 1,64E+03 1,60E+02 1,20E+04 2,00E+02 0E385 1,60E+03

24 0 0 0 0 1,60E+06 2,80E+02 5,00E+06 4,40E+02

25 0 0 0 0 0 0 2,80E+03 0

26 1,56E+03 8,00E+01 8,40E+02 8,00E+01 0 0 4,40E+05 8,80E+02

27 2,52E+04 8,00E+01 4,00E+01 0 2,24E+06 4,00E+02 3,04E+05 40EH103

28 4,00E+01 0 0 0 0 0 1,20E+07 1,72E+03

29 0 0 4,00E+01 0 2,96E+05 0 3,60E+06 0

30 4,00E+01 0 4,00E+01 0 0 0 5,84E+06 0
Minimo 0 0 0 0 0 0 1,20E+03 0,00E+00
Méximo 6,08E+04 2,00E+02 1,64E+03 1,60E+02 2,24E+06 4,00E+02 OE®Q@7 1,72E+03
Mediana 4,00E+01 0 0 0 1,72E+04 0 3,80E+05 4,00E+02

Média 8,37E+03 3,47E+01 2,85E+02 2,13E+01 3,92E+05 5,87E+01 TEX66 5,28E+02
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Tabela A7 - Contagens de ufc/mL dos micro-organgspresentes em cada meio
de cultura, oriundos de cada protese, antes e @aptratamentos de PDT para o

Grupo lll. Estatistica descritiva das contagens
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Grupo llI
Préteses Candida spp. Staphylococcusspp. mutans streptococci Espécies ndo identificadas
Totais Antes PDT Ap6s PDT Antes PDT Ap6s PDT Antes PDT Pos PDT Antes PDT Apbs PDT

31 1,20E+04 0 0 0 2,20E+04 0 4,00E+06 0

32 0 0 0 0 0 0 3,60E+03 0

33 1,28E+05 0 4,00E+02 0 0 0 8,00E+05 0

34 1,60E+04 0 2,00E+02 0 8,80E+02 0 7,60E+05 0

35 0 0 0 0 2,44E+05 0 2,28E+05 0

36 2,64E+04 4,00E+02 9,60E+02 0 5,92E+05 1,84E+03 1,20E+06 00E2,03

37 5,80E+03 2,00E+02 0 0 0 0 1,72E+05 4,80E+02

38 0 0 0 0 1,40E+03 0 6,96E+04 0

39 4,04E+03 1,20E+02 1,64E+04 3,60E+02 3,08E+04 1,04E+03 6E4,05 1,68E+03

40 0 0 0 0 0 0 2,08E+03 0

41 0 0 0 0 0 0 2,64E+04 0

42 2,84E+03 2,40E+02 2,00E+02 0 4,68E+04 0 4,28E+04 6,00E+02

43 0 0 3,80E+04 4,00E+02 0 0 1,20E+05 2,36E+03

44 3,52E+04 5,60E+02 0 0 8,08E+04 2,36E+03 7,36E+03 3,20E+02

45 4,88E+03 2,80E+02 3,04E+03 1,20E+02 0 0 2,72E+05 1,04E+03
Minimo 0 0 0 0 0 0 2,08E+03 0
Maximo 1,28E+05 5,60E+02 3,80E+04 4,00E+02 5,92E+05 2,36E+03 OE4,06 2,36E+03
Mediana 4,04E+03 0 0 0 8,80E+02 0 1,72E+05 0
Média 1,57E+04 1,20E+02 3,95E+03 5,87E+01 6,79E+04 3,49E+02 563,85 5,65E+02
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Tabela A8 - Contagens de ufc/mL dos micro-organgspresentes em cada meio
de cultura, oriundos de cada protese, antes e@ptratamentos de PDT para o

Grupo V. Estatistica descritiva das contagens
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Grupo IV
Préteses Candida spp. Staphylococcusspp. mutans streptococci Espécies n&o identificadas
Totais Antes PDT Apés PDT Antes PDT Ap6s PDT Antes PDT Pos PDT Antes PDT Apbs PDT

46 8,00E+02 0 1,40E+03 2,00E+02 0 0 3,72E+04 1,52E+03

47 6,00E+03 8,00E+02 9,20E+02 0 2,68E+03 1,60E+02 2,20E+05 00BB;,02

48 0 0 3,60E+02 0 0 0 1,28E+05 0

49 8,36E+03 1,36E+03 2,84E+03 4,00E+02 0 0 6,40E+05 1,20E+04

50 0 0 0 0 7,60E+02 0 4,44E+05 0

51 1,76E+03 0 4,00E+01 0 0 0 2,80E+05 0

52 0 0 0 0 8,40E+02 0 3,80E+05 0

53 4,80E+02 0 0 0 1,88E+04 0 2,20E+05 0

54 0 0 0 0 0 0 1,84E+05 0

55 4,28E+03 8,80E+02 2,00E+02 0 0 0 2,92E+06 2,00E+03

56 7,52E+03 9,60E+02 0 0 1,60E+06 1,00E+03 2,68E+05 6,80E+02

57 0 0 4,00E+01 0 1,32E+05 0 5,60E+05 0

58 1,28E+04 3,20E+02 1,08E+03 0 4,76E+03 6,00E+02 1,40E+05  O04EH03

59 0 0 0 0 0 0 1,96E+05 0

60 2,44E+03 0 0 0 0 0 2,72E+06 0
Minimo 0 0 0 0 0 0 3,72E+04 0
Méximo 1,28E+04 1,36E+03 2,84E+03 4,00E+02 1,60E+06 1,00E+03 2Ex06 1,20E+04
Mediana 8,00E+02 0 40 0 0 0 2,68E+05 0
Média 2,96E+03 2,88E+02 4,59E+02 4,00E+01 1,17E+05 1,17E+02 268,05 1,20E+03
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= Photogen? suspens&o 50 mg/L

Tabela A9 - Classificacdo do numero e frequéncipd@oproteses para aplicacao

do teste de McNemar, patandida spp.

NUmero de préteses Apos o Total
Frequéncia (%) tratamento
Zerou N&o zerou
6 0 6
Zerado

Antes do 40.0 0.0 40.0

tratamento ~ 3 6 9
N&o zerado

20.0 40.0 60.0
Total o 6 15

60.0 40.0 100.0

McNemar's Test
Statistic (S) 3.0000
DF 1
Pr>S 0.0833

Tabela A10 - Classificagdo do numero e frequénrtdipde proteses para aplicacéo

do teste de McNemar, pasaphylococcus spp.

Nimero de préteses Apos o Total
Frequéncia (%) tratamento
Zerou N&o zerou
8 0 8
Zerado

Antes do 53.3 0.0 53.3

tratamento ~ 4 3 7
N&o zerado

26.6 20.0 46.6
Total 12 3 15

80.0 20.0 100.0

McNemar's Test
Statistic (S) 40000
DF 1
Pr>S 0.0455
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Tabela Al1l - Classificagdo do numero e frequériéipde préteses para aplicacao
do teste de McNemar, para mutans streptococci

NUmero de préteses Apo6s o Total
Frequéncia (%) tratamento
Zerou Nao zerou

Zerado ! 0 !
Antes do 46.67 0.00 46.67

tratamento o 2 6 8

Nao zerado

13.33 40.00 53.33

Total 9 6 15
60.00 40.00 100.00

McNemar's Test

Statistic (S) 2.0000
DF 1
Pr>S 0.1573

Tabela Al12 - Classificacdo do numero e frequéridinde proteses para o meio
nao-seletivo

Numero de préteses Apo6s o Total
Frequéncia (%) tratamento
Zerou N&o zerou
Antes do ~ 6 9 15
N&o zerado
tratamento 40.0 60.0 100.0
Total 6 9 15

40.0 60.0 100.0
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= Photogenf suspensdo 100 mg/L
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Tabela Al3 - Classificagcdo do numero e frequénétg (le proteses para

aplicacao do teste de McNemar, p@emdida spp.

Numero de préteses Apbs o Total
Frequéncia (%) tratamento
Zerou N&ao zerou
6 0 6
Zerado
Antes do 40.0 0.0 40.0
tratamento - 4 5 9
N&ao zerado
26.6 33.3 60.0
10 5 15
Total
66.6 33.3 100.0
McNemar's Test
Statistic (S) 4.0000
DF 1
Pr>S 0.0455

Tabela Al4 - Classificagdo do numero e frequériéipde préteses para aplicacao

do teste de McNemar, pasaphylococcus spp.

Numero de proteses Apoés o Total
Frequéncia (%) tratamento
Zerou N&o zerou
8 0 8
Zerado
Antes do 53.3 0.0 53.3
tratamento - 4 3 7
Nao zerado
26.6 20.0 46.6
15
Total 12 3
80.0 20.0 100.0
McNemar's Test
Statistic (S) 4.0000

DF
Pr>S

1
0.0455
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Tabela A15 - Classificagdo do numero e frequériéipde préteses para aplicacao
do teste de McNemar, para mutans streptococci

Numero de préteses ApoOs o Total
Frequéncia (%) tratamento
Zerou Nao zerou
6 0 6
Zerado
Antes do 40.0 0.0 40.0
tratamento N 6 3 9
Nao zerado
40.0 20.0 60.0
Total 12 3 15
80.0 20.0 100.0

McNemar's Test

Statistic (S) 6.0000
DF 1
Pr>S 0.0143

Tabela A16 - Classificacdo do numero e frequéridipde proteses para o meio

nao-seletivo
Numero de proteses Apbs o
. Total
Frequéncia (%) tratamento
Zerou N&o zerou
Antes do N 7 8 15
Nao zerado
tratamento 46.6 53.3 100.0
Total ! 8 15

46.6 53.3 100.0




Apéndice 2 101

= Photogenf gel 50 mg/L

Tabela A17 - Classificagdo do numero e frequériéipde préteses para aplicacao
do teste de McNemar, patandida spp.

NUmero de proteses Apés o Total
Frequéncia (%) tratamento
Zerou Nao zerou
Zerado 6 0 6
Antes do 40.0 0.0 40.0
tratamento N 3 6 9
Nao zerado
20.0 40.0 60.0
Total 9 6 15
60.0 40.0 100.0

McNemar's Test

Statistic (S) 3.0000
DF 1
Pr>S 0.0833

Tabela A18 - Classificagcdo do numero e frequénrtdipde proteses para aplicacéo

do teste de McNemar, paBsaphylococcus spp.

NUmero de proteses Apés o Total
Frequéncia (%) tratamento
Zerou Nao zerou
Zerado 8 0 8
Antes do 53.3 0.0 53.3
tratamento N 4 3 7
Nao zerado
26.6 20.0 46.6
Total 12 8 15
80.0 20.0 100.0

McNemar's Test
Statistic (S) 4.0000
DF 1
Pr>S 0.0455
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Tabela A19 - Classificagdo do numero e frequériéipde préteses para aplicacao
do teste de McNemar, para mutans streptococci

NuUmero de préteses Apés o Total
Frequéncia (%) tratamento
Zerou Nao zerou
7 0 7
Zerado
Antes do 46.6 0.0 46.6
tratamento . 5 3 8
Nao zerado
33.3 20.0 53.3
12 3 15
Total
80.0 20.0 100.0

McNemar's Test
Statistic (S) 5.0000
DF 1
Pr>S 0.0253

Tabela A20 - Classificacdo do numero e frequéridinde proteses para o meio

nao-seletivo
Numero de proteses Apobs o
. Total
Frequéncia (%) tratamento
Zerou Nao zerou
Antes do . 8 7 15
Nao zerado
tratamento 53.3 46.6 100.0
8 7 15
Total

53.3 46.6 100.0
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= Photogen? gel 100 mg/L

Tabela A21 - Classificagdo do numero e frequénridipde proteses para aplicacéo

do teste de McNemar, patandida spp.

NUmero de proteses Apés o Total
Frequéncia (%) tratamento
Zerou Nao zerou
Zerado 6 0 6
Antes do 40.0 0.0 40.0
tratamento N 4 5 9
Nao zerado
26.6 33.3 60.0
Total 10 ° 15
66.6 33.3 100.0

McNemar's Test
Statistic (S) 4.0000
DF 1
Pr>S 0.0455

Tabela A22 - Classificagdo do numero e frequériéipde préteses para aplicacao

do teste de McNemar, pasaphylococcus spp.

NUmero de préteses Apobs o0

. Total
Frequéncia (%) tratamento
Zerou Nao zerou
7 0 7
Zerado
Antes do 46.6 0.0 46.6
tratamento . 6 2 8
Nao zerado
40.0 13.3 53.3
Total 13 2 15
86.6 13.3 100.0

McNemar's Test
Statistic (S) 6.0000
DF 1
Pr>S 0.0143
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Tabela A23 - Classificagdo do numero e frequériéipde préteses para aplicacao
do teste de McNemar, para mutans streptococci

NUmero de préteses Apés o Total
Frequéncia (%) tratamento
Zerou N&o zerou
8 0 8
Zerado
Antes do 53.3 0.0 53.3
tratamento N 4 3 7
Nao zerado
26.6 20.0 46.6
12 3 15
Total
80.0 20.0 100.0

McNemar's Test

Statistic (S) 4.0000
DF 1
Pr>S 0.0455

Tabela A24 - Classificacdo do numero e frequéridipde proteses para o meio

nao-seletivo
NUmero de proteses Apos o
~ _p P Total
Frequéncia (%) tratamento
Zerou Nao zerou
Antes do o 9 6 15
Nao zerado
tratamento 60.0 40.0 100.0
9 6 15
Total

60.0 40.0 100.0
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Os resultadode redugcdo no niumero de micro-organismos obtidos
em cada grupo experimental de acordo com o meiouttara avaliado estédo
apresentados na Tabela 1 do Capitulo 2.

Para verificar se todos os tratamentos com PDEsaptaram
resultados estatisticamente iguais para cada neeiulura, foi aplicado o teste
de Kruskal-Wallis, e os valores de p obtidos ed&gzritos na Tabela A25.

Tabela A25 - Comparacao entre os grupos de PD@,qaata meio avaliado, pela
observacédo do valor de p obtido apds o teste dskidHWallis

Valores p de Kruskal-Wallis para cada meio de cultta

CHROMaga? Manitol Salt Aga? sB20 Mueller Hintorf
Grupos de PDT 0,77 0,82 0,76 0,95

"CHROMagar foi utilizado para observar o crescimergcCandida spp.;3Manitol Salt Agar foi utilizado
para observar o crescimento 8aphylococcus spp.; 'SB20 foi utilizado para observar o crescimento de

mutans streptococciMueller Hinton foi utilizado para observar o cresento de qualquer micro-organismo.

Os resultados da prevaléncia das diferentes iespientificadas
nas 60 proteses totais antes das mesmas serem tislaisma PDT estédo
demonstrados na Tabela 2 do Capitulo 2. Além dasespécies identificadas em

cada prétese podem ser observadas na Figura 2pdmio2.






8 Anexo

8.1 Anexo 1 - Quadros e Tabela

Quadro 1 - Critérios de identificacdo bioquimica dapécies d&reptococcus grupomutans

Provas

S. mutans

S. rattus

S. cricetus S. sobrinus S.&ru S. macacae S. downei
Biotipos I \ I 1l v
Sorotipos c,f e b a d,g C C h
Manitol + o+ + + + + + +
Sorbitol + + + + +* + + -
Melibiose + - + + xx - - -
Rafinose + + + + Xk - + -
Producao de D, - - - - + - - -
Hidrolise de arginina - - + - - - - -
Resisténcia a bacitracing + o+ + - +
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Quadro 2 - Identificacdo das espéciesGaadida pelo meio de cultura cromogénico
CHROMagaf Candida (Probac do Brasil)

ESPECIE COLORACAO DA COLONIA
Candida albicans Verde
Candida glabrata Roxa
Candida tropicalis Azul
Outras espécies Branco a Violeta
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Tabela A26 - Caracteristicas bioguimicas de midtivoue formacao de tubo germinativo de espéciegé&eraCandida

Espécies Fermentagdo Assimilacéo
Tubo germinativo  Clamidoconideo Pseudo/Hifas verdadeiras
de Candida Glic. Sac. Malt. Lact. Glic. Gal.  Sac. Malt.  Lact.
C. albicans AG Al- AG - + + + + - + + +
C. guilliermondii AG AIAG - - + + + + - - - +
C. krusei AG -/- -/- -/- - - - - - +
C. parapsilosis AG -/- -/- -/- + + + - - +
C. tropicalis AG AG AG -/- + + + + - - \ +
C. glabrata AG -/- -/- -/- - -
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8.2 Anexo 2 - Certificado do Comité de Etica

UNIVERSIDADE ESTADUAL PAULISTA “ JULIO DE MESQUITA FILHO”
FACULDADE DE ODONTOLOGIA DE ARARAQUARA

Comité de Etica em Pesquisa

Certificado

Certificamos que o projeto de pesquisa intitulado “EFETIVIDADE DE METODOS FISICOS
NA INATIVACAO DE MICROORGANISMOS PRESENTES EM PROTESES TOTAIS. ESTUDO
CLINICO, sob o protocolo n® 26/05, de responsabilidade do Pesquisador (a) ANA CLAUDIA PAVARINA, esta
de acordo com a Resolugdo 196/96 do Conselho Nacional de Satde/MS, de 10/10/96, tendo sido aprovado pelo
Comité de Etica em Pesquisa—FOAr, com validade de 03 (trés) anos, quando serd avaliado o relatério final da

pesquisa.

Certify that the research project titled “EFFECTIVENESS OF PHYSICAL METHODS ON
THE MICROORGANISMS INACTIVATION ON COMPLETE DENTURES. A CLINICAL STUDY’, protocol

number 26/05, under Dr ANA CLAUDIA PAVARINA, responsability, is under the terms of Conselho Nacional
de Satde/MS resolution # 196/96, published on May 10, 1996. This research has been approved by Research Ethic
Committee, FOAr-UNESP. Approval is granted for 03 (three) years when the final review of this study will occur.

Araraquara, Z?de agosto de 2006.
"" [ ] b

| 7’ ~7 ,'Y vod
Proft Dr2 Mirian Aparecida Onofre

Coordenadora
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8.3 Anexo 3 - Termo de Consentimento

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Por esse instrumento particular declaro, para os fins dticos e legais, que eu,

(nome) -
(nacionalidade) , poriador do RG n. _ ;
C.P.E. residente a

, na cidade de

. Estado de ) , concordo voluntariamente em participar da
pesquisa “EFETIVIDADE DE METODOS FiSICOS NA INATIVACAO DE
MICRORGANISMOS PRESENTES EM FROTESES TOTAIS. ESTUDO

CLINICO.”, sob responsabil’Jade da Profa, Dra. Ana Claudia Pavarina e de sua orientada a CD

Danicla Garcia Ribeiro, que executard a pesquisa. Declaro que tomei ciéneia e que fui esclarecido
de maneira a nfio restarem quaisquer davidas sobre a minha participagdo no estudo, de acordo

com os termos abaixo rzlacionados:

I - Fui devidamente esclarecido que a referida pesquisa tem por objetivo avaliar os efeitos de
dois métodos de desinfeccdo de proteses, por meio de irradiagio por microondas e da terapia
fotodindmica com LED. Caso seja comprovada a eficiéncia dos métodos, serei beneficiado com a
pesquisa, pois os métodos poderdo ser indicados para controle de infecgdo, principalmente ertre
consultorio odontolégico e laboratério de pritese, vtilizando métodos simples e de custo
acessivel. No receberei nenhuma forma de tratamento odontoldgico como parte do estudo, ao
menos que, minha protese seja danificada por qualquer procedimento decorrente do tratamento

proposto.

2 — Fui esclarecido que a realizagiio da pesquisa nfio implica em riscos aos participantes, uma vez
que os procedimentos clinicos que serfio realizados ja fazem parte de exames complementares
que podem ser realizados em clinica odontoldgica. Fui também conscientizado de que os
tratamentos serfio realizados apenas em minha prétese superior, ndo havendo atuagdo direta &
minha pessoa. Estou ciente que durante qualquer procedimento da pesquisa serdo seguidos todos

os principios de biosseguranga durante os exames, ou szja, 0 operador estara protegido por meio




da utilizagdo de luvas descartaveis, mascara, porro e 6culos, e todo o instrumental clinico sera

esterilizado.

3 — Estou ciente que serei esclarecido durante todo o decorrer da pesquisa sobre quaisquer
dividas relacionadas a metodologia e que possuo plena liberdade para desistir da referida

pesquisa, retirando meu consentimento a qualquer momento, sem sofrer nenhuma penaliazagdo.

4 — Autorizo, para os devidos fins, o uso, a divulgaclio e publicagdo em revistas cientificas
brasileiras ou estrangeiras; dos dados obtidos com a pesquisa. Recebi a garantia do sigilo de

minha identidade, assegurando a minha privacidade.

5 - Caso haja qualquer intercorréncia odontologica durante minha participagiio na pesquisa, terei
plena liberdade de contactar o pesquisador responsavel, a Profa. Dra. Ana Claudia Pavarina, ou

sua orientada a CD Daniela Garcia Ribeiro pelo telefone (16) 3301-6410.

6 - Além disso, estou ciente que possuo plena liberdade de consultar o Comité de Etica em
Pesquisa, para qualquer informagdo adicional em relegio a pesquisa da qual participo, pelos
telefones (16) 3301-6432 ou (16) 3301-6434.

Desta forma, uma vez tendo lido e entendido tais esclarecimentos, dato e assino esse

termo de consentimento, por estar de pleno acordo com o teor do mesmo.

Araraquara, ....... s de 200...

Assinatura do paciente

Profa. Dra. Ana Claudia Pavarina Daniela Garcia Ribeiro

Pesquisador responsavel Orientada

&

Becrstaria do CEP~FO/CA®.
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8.4 Anexo 4 - Formulirio

FACULDADE DE ODONTOLOGIA DE ARARAQUARA

Data:

Nome:

Idade: Data de nascimento:
Naturalidade: Nacionalidade:

Estado civil: Sexo: Raca:
Profisséo: Local de trabalho/fone:

Enderegco completo:
Cidade: Estado: Fone:

QUESTIONARIO DE SAUDE GERAL
Esta tomando algum medicamento? ( ) sim  n&o)
1) ( ) Hipoglicemantes 2) ( ) Anticoncepciond}s( ) Antihipertensivo
4) ( ) Insulina 5) ( ) Antialérgicos 6) ( nAbidticos 7) ( ) Anticoagulantes
8) ( ) Corticéides 9) ( ) Psiquiatricos 10) ( ) Analgésicos
11) ( ) Anticonvulsivantes 12) ( ) Outros 13) N&o soube relatar

Quais?

Apresenta ou apresentou algum problema de sataizaiehdo aos seguintes
sistemas:

1) Cardiovascular ( ) sim ( ) ndo 2) &odho () sim () ndo

2) 2.1) Diabetes ( ) sim ( ) n&o Tipo I (ipdll ()

3) Genito-urinario ( ) sim ( ) ndo 4) Hematko ( ) sim ( ) n&o

5) Neuroldgico ( ) sim ( ) ndo 6) Ps&rico ( ) sim () ndo

7) Imunolégico ( ) sim ( )ndo 8) Respiréd ( ) sim () ndo



9) Gastro-intestinal ( ) sim ( ) ndao 10) Mdséesquelético ( ) sim ( ) ndo

11) Pele ( ) sim ( )ndo 12) Doencas infexotagiosas ( ) sim ( ) nao

13) Outros ( ) sim ( ) ndo 14) Nao apresentdlpmas ( ) sim ( ) nédo

15) Historia familiar ( ) sim () ndo

Quais?

Vicios:

1) Tabaco Héa quanto tempo? Fuma ()
Qto/dia/semana?

( )sim ( )néo Tipo Masca ( )

2) Alcool
Qto/dia/semana?

Ha quanto tempo?

( )sim ( )néo
3) Ex-tabagista?
Qto/dia/semana?

Tipo

Ha quanto deixou?

( )sim ()nao

tempo?

Tipo

4) Ex-alcoolista?

Qto/dia/semana?

Ha quanto deixou?

( )sim ()nao

tempo?

Tipo

5) Outras drogas?

( )sim ()nao

Qto/dia/semana?

Tipo

114
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QUESTIONARIO DE SAUDE BUCAL
Sente a boca seca? ( ) sim ( ) ndo
Faz uso de solucdes para bochechos? () sim () ndo

Especificar:

Usa prétese removivel? Superior ( ) sim () ndo

Tipo:

Inferior)(sim ( ) ndo

Tipo:

Ha quanto tempo usa prétese? Superior:

fdnor:

Ha quanto tempo € desdentado?

Ha quanto tempo usa a (s) proétese (s) atual (is)?

Superior:

Inferior:

Frequéncia de uso: Continuo ( ) Espocad ) Retira pra dormir? ()
sim () nao

CondicOes da (s) protese (s) atual (is)? Adequada ( Inadequada ( )

Higieniza sua prétese? ( ) sim () ndo O quzatara

iSS0?:

J& imergiu ou imerge sua protese em alguma solilgsiofetante? ( ) sim ()
nao Qual?
OBS:
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Baixar livros de Literatura

Baixar livros de Literatura de Cordel
Baixar livros de Literatura Infantil
Baixar livros de Matematica

Baixar livros de Medicina

Baixar livros de Medicina Veterinaria
Baixar livros de Meio Ambiente
Baixar livros de Meteorologia
Baixar Monografias e TCC

Baixar livros Multidisciplinar

Baixar livros de Musica

Baixar livros de Psicologia

Baixar livros de Quimica

Baixar livros de Saude Coletiva
Baixar livros de Servico Social
Baixar livros de Sociologia

Baixar livros de Teologia

Baixar livros de Trabalho

Baixar livros de Turismo
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