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RESuMO

O objetivo desse trabalho foi avaliar no primeiapitulo o efeito de agentes microbicida
sobre moldes odontolégicos contaminados e, no slegoapitulo a precisdo dimensional
de modelos obtidos a partir de moldes submetiddesinfeccdo em glutaraldeido a 2%
(Glutaron 1Y) e em &cido peracético a 0,2% (Steffljfeutilizando os métodos de
desinfeccdo por imersdo e por nebulizacdo ultrassorPara a avaliacdo do efeito
microbicida, foram obtidos moldes separados enmupay (n=6), para cada microrganismo
testado:Staphylococcus aureusBacillus atrophaeus:A- — Imersdo em Glutaron®ipor

10 minutos; B - Imers&o em Sterifff@or 10 minutos; C — Nebulizag&o ultrassénica ffor 1
minutos em Glutaron i D - Nebulizag&o ultrassénica por 10 minutos emilSéee E —
Controle, auséncia de desinfeccdo. Os resultadtidosbforam submetidos a andlise
estatitica ANOVA, seguido do Teste de Tukey, p 850Apds a analise dos resultados
verificou-se que a técnica de nebulizagdo ultrasadpromoveu redugdo de 100% dos
microrganismos para ambas solu¢des avaliadas. Banaforma, a técnica de imersdo em
Sterilife® proporcionou reducdo de 100% dos microrganisnsiades, porém, a técnica de
imersdo em Glutaron Glapresentou resultados inferiores e estatisticamsigteficantes
guando comparada aos demais grupos. No segundaloagdgsse estudo para a avaliacdo
da precisédo dimensional dos modelos, foram ob#@oamostras separadas aleatoriamente
em 5 condi¢des experimentais (n=8): | — Controlséacia de desinfec¢ao, Il — Imerséao
em Glutaron f por 10 minutos, Il - Imersdo em Sterifffepor 10 minutos, IV —
nebulizac&o ultrassdnica por 10 minutos em Glutéfde V - nebulizacdo ultrassoénica por
10 minutos em Sterilift Os moldes foram vazados em gesso tipo IV, e sunagio dos
modelos foi realizada na altura e no diametroizaimdo-se um projetor de perfil acoplado
a um sistema de medicdo digital. Os resultadosdabtiforam submetidos a anélise
estatistica ANOVA seguido do Teste de Tukey @G5). ApGs a analise dos resultados
demonstrou que os grupos |, Il e lll ndo diferirastatisticamente entre si, tanto em
didmetro como em altura. O grupo IV apresentoultadns menores e signficativamente
diferentes dos demais para o diametro. Ja paraaalths resultados demonstraram
similaridade entre os grupos I, 11, lll e IV. Paragrupo V, os resultados obtidos diferiram

estatisticamente dos demais grupos tanto paraatmo para o diametro. De acordo com
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os resultados obtidos nos dois capitulos do presestudo foi possivel observar que o
Sterilife® quando utilizada em imersao, ja apresenta efeitvoiicida satisfatorio, porém,
quando utilizada através de nebulizacdo ultrasapmimstrou-se prejudicial na preciséo
dimensional dos modelos obtidos. J& para o Gluthfora técnica de imersdo demonstrou
eficacia microbicida inferior quando comparada agas combinacdes testadas, porém,
guando utilizado através da nebulizacdo ultrasabmicsua eficdcia microbicida foi

aumentada sem interferir na precisdo dimensiorsahuwlelos.

Palavras-chave:Desinfecc¢éo, precisdo dimensional, moldes odonitdég



ABSTRACT

The objective of this study was to evaluate the roficidal agents effect over
contaminated dental impression, which is preseimethe first chapter, and the precise
dimension of casts obtained from impression suleahittto disinfection in 2%
glutaraldehyde (Glutaron®) and in 0.2% peracetic acid (Sterifije using the disinfection
methods of immersion and ultrasonic nebulizationthie second chapter. To evaluate the
microbicidal effect, the casts were separated igrdups (n=6) to each microorganism
tested:Staphylococcus aurewsdBacillus atrophaeus A — Immersion in Glutaron fi for

10 minutes; B — Immersion in Sterilffdor 10 minutes; C — Ultrasonic nebulization for 10
minutes in Glutaron fi ; D — Ultrasonic nebulization for 10 minutes ire@ife® and E —
Control, disinfection absence.The results obtaimente submitted to ANOVA statistic
analysis following the Tukey test, p < 0,05. Aftee result analysis, it was noticed that the
ultrasonic nebulization presented reduction of 100%the microorganisms in both
solutions evaluated. The same happened with theeisiom technique in  Sterilifethat
also demonstrated reduction of 100% in the micraoigms tested, but the immersion
technique in Glutaron Tl presented inferior and statistically significansukts when
compared to other groups. For dimensional precisi@aiuation 40 samples were obtained
and separated randomly in 5 experimental conditiows8): | — Control, absence of
disinfection; Il — Immersion in Glutaron® Il — Immersion in Sterilif€ for 10 minutes;
IV — Ultrasonic nebulization for 10 minutes in Gluon If°and V — Ultrasonic nebulization
for 10 minutes in Sterilifé. The dental impressions were poured with type ygsym and
their height and diameter were measured by a prgfilojector joined to a digital
measurement system. The results obtained were #admo ANOVA statistic analysis
following the Tukey test, p < 0,05. The analysissults showed that groups I, Il and Il
didn’t differ statistically among themselves in Ibotiameter and height. Group IV
presented better and significantly different reséibm the others regarding to diameter. In
terms of height, the results are similar amonggtfeeips I, 11, Il and IV. However, group V
obtained results statistically different from ththers for both height and diameter. For
Glutaron 1 the immersion technique showed microbicidal effectess inferior when

compared to other combinations tested, but whed tiseugh the ultrasonic nebulization it



demonstrated microbicidal effectiveness superidhovit interfering on the dimensional

precision.

Key-words: Disinfection, dimensional precision, dental impress
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INTRODUCAO

Os profissionais de Odontologia estéo sujeitosoatato com grande variedade
de microrganismos presentes no sangue e na sabvpagientes, assim como nos aerossois
produzidos durante o atendimento. A conscientizad@gotencial de disseminacdo de
microrganismos nos consultérios odontoldgicos tamentado significativamente e, como
resultado, esforcos tém sido realizados para aimpossiveis rotas de transmissao e
contaminacédo cruzada de diversas doencas (Jobhalon1998). Os moldes odontolégicos
séo freqientemente contaminados com saliva, biefégnsangue (Martist al., 2007). A
manipulacdo desses moldes contaminados pode contjiara a disseminacdo de
microrganismos causadores de doencas infecto-gosgsy como o0 Vvirus da
imunodeficiéncia humana (HIV), da hepatite B, dewitros (ADA, 1996).

Atualmente, uma variedade de produtos quimicos réepdalizada como
agentes adequados para a desinfeccédo de moldeslodaos, sendo que uma desinfec¢éo
bem sucedida, além de eficaz, deve manter as pdauiés fisico-quimicas dos materiais de
impressao (Al-Jabralet al., 2007; Kotsiomiti et al., 2008) e ainda nao interferir
negativamente na obtencdo dos modelos, considerpralesses modelos em gesso seréo a

base para a confeccao de proteses odontologicas.

Dentre os desinfetantes quimicos disponiveis, daglldeido tem sido
amplamente utilizado e tem demonstrado efeito baita, fungicida e virucida (Russel,
1994), além de apresentar compatibilidade com muntateriais (Rutala & Weber, 2004).
Apesar dessas afirmacg0des, recentes relatos de fiatterianos envolvendo micobactérias
e bacilos tém levado ao questionamento do potebhaidkricida do glutaraldeido (Grande
et al., 2002; Vizcaino-Alcaidet al., 2003; Pineasat al., 2008). Além disso, o glutaraldeido
libera vapores téxicos (Giammaneb al., 2009), irritantes e alérgenos, que provocam
irritacdo dos olhos, nariz e garganta, alergiamdéte de contato, asma e rinite. Além
disso, deve ser utilizado em locais bem ventilaglaequer 0 uso de mascaras, luvas e
oculos (Cowaret al., 1998; Rutala & Weber, 1999).



Diante disso, o acido peracético tem sido consiftetan instrumento eficaz e
uma alternativa segura ao glutaraldeido por ingfieRs como o Food and Drug
Administration (FDA), Centers for Disease Controtl@revention (CDC) e da Associacéo
de Profissionais de Infec¢do Controle e Epidemial¢gPIC) (Cowaret al., 1998; Rutala
& Weber, 1999). Reconhecido como um potente agaitmobicida, o acido peracético, na
area hospitalar, é utilizado para esterilizacachemodialisadores e desinfeccédo de alto
nivel. Segundo a Proposta de Classificacdo dosrilizstetes e Liquidos Quimicos
Desinfetantes, publicada no Federal Register, p8l8, o0 acido peracético é declarado
como um agente nao toxico, ndo alergénico e comsldeirritante leve, indicado para
esterilizacao e desinfec¢cdo (Food and Drug Adrmatisn, 1998).

Considerando os métodos de desinfeccdo citadositer@atura cientifica
odontolégica, além do processo de desinfeccaorperséo, que é o mais utilizado, mais
recentemente foi apresentado o método de desimf@ogéhebulizacdo (Wet al., 2008). A
nebulizac&o é utilizada com propésitos terapéugcsanitarios, especialmente para fins de
tratamentos médicos (Waner & Rao, 1980). Este @ctanzado pela dispersdo em ar de
uma substancia liquida (Waner & Rao, 1980), sendo caso dos nebulizadores
ultrassénicos, o aerossol produzido através dagdtar do cristal piezoelétrico, que emite
ondas ultra-sonicas. Nesse tipo de nebulizacdogrossol é produzido com particulas
muitas pequenas, aproximadamente 1,13 pm aposrifianide nebulizacdo ultrassoénica
(Steckel & Eskandar, 2003). Isso, proporcionaria penetracdo maisvefela substancia
desinfetante com a superficie do material de meldagpotencializando o efeito
microbicida das solucdes desinfetantes.

Dentre os diversos materiais de moldagem utilizadoslinica odontolégica o
polivinisiloxano destaca-se por ser o material coamor precisao dimensional (Peteteal .,
2003) e, por se hidroéfilo é capaz de copiar regioeglas de sulcos gengivais (Takahashi
& Finger, 1991). Além desses fatores, o polivioisidno apresenta resisténcia a ruptura e
tempo de trabalho moderados, rapida recuperac@ticaladauséncia cheiro ou sabor,
podendo ser vazado até 72 horas apds a obteng&olde(Petrieet al., 2003) e também
pela facilidade de manuseio devido aos dispensadmtmaticos (Lepe & Johnson, 1997;
Chenet al., 2004).



Considerando os problemas relacionados ao desitdetglutaraldeido, a
recente introducdo do uso do acido peracético gdsca nebulizacdo ultrassdnica em
Odontologia e, além disso, a importancia de quedaest de desinfeccdo sejam eficientes
contra microrganismos e também né&o interfiram recipdo dimensional dos modelos
obtidos, o objetivo neste trabalho foi avaliar diastcdo do &cido peracético a 0,2% nha
técnica de desinfeccdo por nebulizacdo ultrassosa@e moldes odontolégicos em
polivinilsioloxano, quando comparada a técnica esirdfeccao por imerséo e a solucéo de
glutaraldeido a 2%. A presente Tese € compostadp artigos, contemplados nos
capitulos 1 e 2, cujos objetivos foram, respectivate:

1) Determinar a eficacia microbicida do acido peracée do glutaraldeido
utilizados nas técnicas de nebulizacdo ultrassbeicde imersdo, sobre moldes em
polivinilsiloxano contaminados.

2) Avaliar a precisdo dimensional de modelos obtidgsrir de moldes em
polivinilsiloxano submetidos as técnicas de nelaghio ultrassénica e de imersdo, com

solucdes de &cido peracético e glutaraldeido.



CAPITULO I:

Microbiological evaluation of the ultrasonic nebulzation effect with peracetic acid

and glutaraldehydeon disinfection methods of dental impressions

ABSTRACT

The disinfection of dental impressions is a mangastep in order to decrease the risk of
cross contamination in dental offices. Recentlyrasbnic nebulization was indicated as an
efficient microbicidal technique for disinfectingmtaminated dental impressions, however,
there is still a need to evaluate different chemidizinfectant applied in ultrasonic
nebulization. Thus, the objective of this study wasnake a comparative evaluation of the
microbicidal effect of 2% glutaraldehyde and 0.2 gzetic acid, using the methods of
disinfection by immersion and ultrasonic nebuliaatiof dental impressions made with
vinyl polysiloxane. Bactericial efficacy was examthusingStaphylococcus aureus and
Bacillus atrophaeus as indicators. For this purpose, impressions was&ained and
distributed randomly in 5 groups, n=6 for each wicganism: A — 2% glutaraldehyde
immersion for 10 minutes; B — 0.2% peracetic acinersion for 10 minutes; C —
ultrasonic nebulization for 10 minutes in 2% glatdehyde solution; D — ultrasonic
nebulization for 10 minutes in 0.2% peracetic amitltion and E - control, without any
disinfectant treatment. The results obtained demnatesl that the ultrasonic nebulization
technique presented 100% reduction in the microosgas for the two solutions tested.
Similarly, the technique of immersion in peracetotd demonstrated 100% reduction in the
microorganisms tested, however, the technique ofiersion in glutaraldehyde presented
lower values, with statistically significant difsices when compared with the other
groups. The findings indicated that for the disotiten of dental impressions made with
vinyl polysiloxane, the ultrasonic nebulization ha@ue was superior to the immersion
technique.

Keywords: Ultrasonic nebulization, disinfection, dental imgg®n, peracetic acid.



INTRODUCTION

Dental professionals are subject to contact withlasge variety of
microorganisms that are present in patients’ bland saliva, as well as in the aerosols
produced during treatment. Many of these microasyas may cause infectious diseases,
such as hepatitis B, tuberculosis, herpes, pnewamamil the Acquired Immunodeficiency
Syndrome (AIDS):® As clinical procedures are performed using compgguipment and
instruments, these infectious diseases may poligria transmitted from the patient’s oral
cavity to the professional and environment, leadinthe risk of cross infectichThus, the
dental team must follow the universal infection ttohrecommendations, as all patients
must be treated as potential carriers of pathogeitmorganisms.

The use of procedures and precautions in the daftile and in dental
laboratories has prevented the risk of cross canttion. These procedures constitute
personal protection and the elimination of pathagenicroorganisms present in dental
materials, such as for example, impression maseaald stone casts sent to prosthesis
laboratories. The impressions are considered contaminated, beauring the impression
technique, the material comes into contact withrsesl of contamination (saliva and
blood), and on being removed, carry with them gdarumber of microorganisms from the
oral flora®’ Therefore, impressions and prosthodontics areridi@ potential transmission
via between patients and the dental t&aRetention of these oral microorganisms on
impression surfaces is expected, and could pedsishg the following periods, causing
them to be transferred to the stone casts, andeqaestly, placing at risk all those who
handle them:®*! Thus, decontamination of the impressions is aergi&s stage in cross
infection controf’ Therefore, effective infection control measuressirbe mandatory in
dental offices and dental prosthesis laboratorias,order to reduce potential cross
infection®

Impressions must initially be rinsed to remove \&aliblood and debris,
nevertheless, a significant number of pathogenicreorganisms still remain adhered to
these impression surface$™ For this reason, in addition to washing them undening
water, the ADA recommends the use of a disinfectahitions for impressiohAmong the

available chemical disinfectants, glutaraldehydes haeen widely used, and has



demonstrated a bactericidal, fungicidal and viratiffect, in addition to being compatible
with many material$?*3

Nevertheless, glutaraldehyde releases toxic vapwoitsints and allergens that
cause irritation to the eyes, nose and throatrggllecontact dermatitis, asthma and
rhinitis.**Moreover, it must be used in well ventilated plaaed requires the use of masks,
gloves and goggles:*® Furthermore, recent reports of outbreaks of bictievolving
mycobacteria and bacillus have led to the bacticpotential of glutaraldehyde being
questioned’™*®

In view of this, peracetic acid has been considerecefficacious instrument
and safe alternative to glutaraldehyde by instingi such as the Food and Drug
Administration (FDA), Centers for Disease ControidaPrevention (CDC) and the
Association for Professionals in Infection Contaold Epidemiology (APICj.Recognized
as a powerful microbicidal agent, peracetic acidsed in the hospital area for sterilization
of hemodialyzers and high level disinfection. Aating to the Proposal for Classification
of Sterilants and Disinfectant Chemical Liquidsblished in the Federal Register, by the
FDA, peracetic acid is declared to be a non tox@s) allergenic agent, considered a mild
irritant, indicated for high level sterilization @ulisinfection?

Among the disinfection methods mentioned in thetalestientific literature, in
addition to the process of disinfection by immensidhe method of disinfection by
nebulization has more recently been menticttéthis method is used for therapeutic and
sanitary purposes, especially for purposes of nakédieatment$? It is characterized by
dispersion of a liquid substance into théZiand in the case of ultrasonic nebulizers, the
aerosol is produced by vibration of the piezoeleatrystal that emits ultrasonic waves. In
this type of nebulization, the aerosol is produgath very small particles, measuring
approximately 1.13 pm after 10 minutes of ultrasarebulizatiof®, which provides more
effective penetration of the disinfectant substant® the surface of the impression
material, potentiating the microbicidal effect adidfectant solutions.

In view of the above explanation, the objectivetlut study was to make a
comparative analysis of the microbicidal effect28t glutaraldehyde and 0.2% peracetic



acid, using the methods of disinfection by immansamd ultrasonic nebulization of dental

impressions made of vinyl polysiloxane.
METHODOLOGY

Vinyl polysiloxane (Aquasil Easy Mix Putty and AciaUltra LV, Dentsply,
Milford, DE, USA), was used and manipulated in ademce with the manufacturers’
instructions Staphylococcus spp andBacillus spp are normally used as test microorganisms
for low and high level hospital disinfectants, resgvely. In order to make a comparative
evaluation of the bactericidal efficacy of the a$tonic nebulization method with the
immersion method of two disinfectants: 0.2% peliacecid (Sterilife, Lifemed, Rio
Grande do Sul, Brazil) and 2% glutaraldehyde (Gandl, Rioquimica, Sdo Paulo, Brazil),
the microorganism&aphylococcus aureus (ATCC 6538, Cefar Diagnoéstica, Sdo Paulo,
Brazil) andBacillus atrophaeus (ATCC 9372, Cefar Diagnostica, Sdo Paulo, Brazéye
used. The disinfection process by means of ultiasoebulization was performed using an
ultrasonic nebulizer (Pulmonosic Star Il, Soniclezdo Paulo, Bra2il set at an ultrasonic
frequency of 2.4 MHz, nebulization rate of 1.25naic/, and the disinfectant solution mist
was guided into an airtight and transparent pldstic sterilized by ethylene oxide (20 x 20
x 25 cm). The samples in the box were disinfectedhbans of ultrasonic nebulization and
kept for 10 min until the fog in the box reachetusation.*

The dental impressions made of vinyl polysiloxaneravobtained using a
sterilized stainless steel pattern model, and #mbri¢éation was based on other
studies>>'%?*?> After obtaining the impressions by means of the tdp simpression
technique, they were artificially contaminated & minutes with 10 pL of. aureusor 10
pL of B. atrophaeus, by means of a saline solution with turbidity esponding to a
bacterial concentration of 0.5 on the Mc Farlan@lesc(1.5 x 18 cfu/mL). After
contamination, the impression obtained were washex saline solution sterilized for 10
second with the object of simulating the clinicahdition of rinsing the impressiofs+?
After this, the impressions were randomly distrdautinto 5 groups (n=6), for each

microorganism: A — immersion in 2% glutaraldehyde 10 minutes; B — immersion in



0.2% peracetic acid for 10 minutes; C — ultrasambulization for 10 minutes in 2%
glutaraldehyde-solution; D — ultrasonic nebuliaatfor 10 minutes in 0.2% peracetic acid
solution and E - control, without any disinfectargatment to evaluate the amount of
microorganisms carried by the impressions. Aftee grocedures of the respective
experimental groups, the impressions were immeiged0 mL of a sterilized saline
solution. To recover the microorganisms, this sofutcontaining the impressions was
mechanically agitated (Q220, Quimis, Sdo PauloziBréor 120 seconds, and then 20 pL
of this solution was innoculated in Petri platesitaming Mueller Hinton Agar (Oxoid,
Basingstoke, Hampshire, England) with the aid dfisposable calibrated loop (Cral, Sao
Paulo, Brazil). After the period of 48h of inculmatiat 37°C, the estimated number of
colony-forming units per milliliter (cfu/mL) in thelates presenting bacterial growth was
analyzed.

The percentage of removal rate for each speciesi@borganism tested was
calculated by using the formula: removal rate (%)160 x (treated/control). The
bactericidal efficacy was expressed by the loganithreduction factor (RF), calculated by
means of the equation: lggreduction = logy, (cfu/mL) of the control group - lag
(cfu/mL) of the disinfection group.

Analysis of variance (ANOVA) was used to compare témoval rates of each
test specimen between the treatments by usingofhwase Bioestat 5.0. A value of p< .05

was considered significant. Post-hoc comparisonmexde using the Tukey Test.

RESULTS

For the microorganisnS aureus, all the evaluated groups demonstrated
removal rate of 100% and RF of 6.79, considerirgg the initial bacterial concentration
was 6.11 x 10 The statistic analysis of the obtained resultghi@ evaluation of this
microorganism didn’'t present statistically differedata for the experimental groups

evaluated, as presented in Table I.



Table | — Effectiveness of disinfectants agentgéonovingS aureus

Groups S. aléreus

Post treatment (ufc/mL)° Removal rate (%) RF
Immersion in Glutaraldehyde 0.00 (x 0.00) 100.00 796.
Immersion in Peracetic Acid 0.00 (x 0.00) 100.00 79%.
Nebulization with Glutaraldehyde 0.00 (£ 0.00) 100.00 6.79
Nebulization with Peracetic Acid 0.00 (x 0.00) 10m. 6.79
Control 6.11 x 18( 2.92 x 16) - -

8 Mean final counts, after treatment with disinéeds agents

The analysis of the obtained results during theegrgental group analysis for
the B. atrophaeus demonstrated that the experimental groafgsnmersion in peracetic acid
and ultrasonic nebulization with peracetic acid ghdaraldehyde presented removal rate
of 100% and RF of 6.40. On the other hand the griouglutaraldehyde immersion
presented removal rate of 89.13% and RF of 0.97waaxglsignificantly different from the
other experimental groups (Table II).

Table Il — Effectiveness of disinfectants agentsrémovingB. atrophaeus
B. atrophaeus

Groups Post treatment (ufc/mL)® Removal rate (%) RF
Immersion in Glutaraldehyde 2.75 x°18 7.78 x 10) 89.13* 0.97
Immersion in Peracetic Acid 0.00 (£ 0.00) 100.00 406.
Nebulization with Glutaraldehyde 0.00 (£ 0.00) 100.00 6.40
Nebulization with Peracetic Acid 0.00 (x 0.00) 10m. 6.40
Control 2.53 x 10(+ 4.49 x 16) - -

8 Mean final counts, after treatment with disinéeds agents
* p < 0.05 = statistically significant differences

DiscussioN

A variety of chemical products are sold as agenitalsle for disinfecting
dental impression$. In spite of being recommended previously, the caffy of
glutaraldehyde against some microorganisms has beestioned, as in the study of
Grande et al.”® in which, after procedures of bronchoscope disiide with 2%
glutaraldehyde for 20 minutes, the growth of somermoerganisms were found, therefore,
the disinfection process was considered insufficiém the study of Pineaet al.'® the



authors verified that the 2% glutaraldehyde solugwomoted superior accumulation and
fixation of proteins during the reprocessing of @bpes, when compared with the 0.15%
peracetic acid solution. Therefore, the use ofaghltiehyde for the disinfection of reusable
medical devices has been abandoned in favor ofli@o that does not promote this
fixation.

Peracetic acid acts rapidly and efficaciously agjaacteria, fungi and viruses.
Contrary to the majority of chemical disinfectambgucts, including glutaraldehyde, it is
not inactivated in the presence of organic mdftéforeover, peracetic acid does not leave
residues and produces no noxious byproducts, atnsaterial that is safe for the patient,
operator and environment, and the end productsvater, oxygen and carbon dioxitfe"’
Peracetic acid acts by oxidation and is effectyairast all the microorganisms, even in low
concentration§*

According to Chassatt al.* peracetic acid should replace glutaraldehyde, and
also be widely used for various items in dentistegntributing to controlling and

minimizing the risk of cross contaminations. Cexettal.**

also demonstrated the efficacy
of peracetic acid, which promoted complete steilan of dental instruments at a
concentration of 2 500ppm, requiring a time of 2@utes.

In addition to the comparative evaluation of theimfectant solutions of
glutaraldehyde and peracetic acid by immersiothisstudy a new disinfection method by
means of ultrasonic nebulization was also evalyatellich was first mentioned for
Dentistry clinical by Wuet al.?* in a study that evaluated the action of electredyz
oxidizing water on dental impressions made of atgnUIltrasonic nebulization occurs due
to a piezoelectric device that generates ultraseiication of the disinfectant solution,
breaking it up into very small particfésfacilitating their penetration into the targethe
disinfected. Since this nebulization occurs insaddosed receptacle, the dental impression
remains in an environment saturated with 100% tstant solution vapor. This favors the
impression material integrity, as the chance aaicontact with the solution is diminished
when compared with the immersion metidd.

The results of the comparative evaluation of the thsinfectant solutions

demonstrated that for the microorganiSnaureus both solutions presented a reduction rate
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of 100%, both in the immersion and nebulizationhods. S aureus is a Gram positive
bacteria and is frequently included in infectiomtol studies because of its important
pathogenicity and its resistance to drying, heat ssme groups of disinfectant agefits’
Furthermore, this microorganism is a causative qugh of respiratory infections, and is
frequently isolated from complete dentures andbtiaé cavity?®>°

The results found for th& aureus of 100% removal rate for glutaraldehyde and
peracetic acid solutions were expected due to tieobicide effectiveness in these
solutions. The peracetic acid is considered a gtdisinfectant, with a large incidence of
antimicrobial activity’® The glutaraldehyde is a powerful microbicide ageithough not
all the microorganisms present the same susceéptituilthis solutior?

For theB. atrophaeus, the nebulization method presented a reduction ot
100% for the two tested solutions. Whereas, initlmersion method, the peracetic acid
presented a reduction rate of 100% and the glutalngde solution showed a reduction rate
of 89.13 %.B. atrophaeus is commonly used as a biologic market to moniteril&zation
processes, for evaluating disinfection procedurasd microbiologic barriers:*34
Furthermore, previous studies have presented Bhatrophaeus has shown greater
resistance to glutaraldehyde when compared witherotspecie¥, besides the
glutaraldehyde microbicide capacity is dependentthef complex relation among the
concentration, temperature and pH of the disinfectalution®!

That way, the differences found for the ultrasamebulization and immersion
methods may be explained by the fact that disirdednvolves a combination of physical
and chemical process&sin the studies developed by Steckehl.? the authors verified
that during the process of ultrasonic nebulizativere were changes on the droplet size,
surface tension, viscosity and saturated vaporspresthat can be result of temperature
change and solution concentration in the nebuliegservatory. If it is to be considered in
this study, this could explain the superior bactdd effect of the glutaraldehyde solution
in the ultrasonic nebulization method o&ratrophaeus when compared to the immersion.
Possibly the ultrasonic nebulization of glutaralgidnsolution resulted on the concentration
increase of this solution, besides that, due to gbssible increase of saturated vapor

pressure there was a more effective contact ofligiefectant solution over the impression,
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contributing to the superiority of the microbiciééect presented on the glutaraldehyde
solution nebulized ultrasonically.

Though the positive results obtained in this stigdhythe ultrasonic nebulization
method, it is suggested that other studies be dpedlin order to evaluate this method
regarding to the fidelity of the casts, besidesab@utation of other disinfectant substances
and other impression materials. In summary, theltesf this study demonstrated that the
ultrasonic nebulization is an effective microbicidmethod for impressions in
polyvinylsiloxane, for both the 2% glutaraldehydéusion and 0.2% peracetic acid, and the

immersion method is also effective when used ingd3araldehyde solution.
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CAPITULO II:

Effect of ultrasonic nebulization with peracetic aad and glutaraldehydeon accuracy

of vinyl polysiloxane impressions

ABSTRACT

The aim of this study was to evaluate the effedfiierent disinfection techniques on the
accuracy of dental impressions made of vinyl pabysine. For this purpose, 40 test
specimens made of vinyl polysiloxane were obtaungidg a pattern cylinder and they were
randomly divided into 5 experimental conditions= IControl, impressions without any
disinfection, Il — Immersion in Glutaron®lfor 10 minutes, IIl - Immersion in Sterilifefor

10 minutes, IV — ultrasonic nebulization for 10 oties in Glutaron fiand V - ultrasonic
nebulization for 10 minutes in SterilffeThe impressions obtained were poured in type IV
gypsum and both the height and diameter of theestasts were measured. For this
purpose a profile projector joined to a digital m@@ment system was used. Statistical
analysis of the results obtained demonstrated gnatips I, Il and Il did not differ
statistically among themselves, both in diameted dreight. Group IV presented
statistically different results from the others fiiameter. Whereas for height, the results
were shown to be similar among groups I, Il, lIddN. For Group V, the results obtained
were statistically different for both height andamieter from those of the other groups.
According to the results, it was possible to codelthat Sterilif€ negatively affected the
accuracy when used with ultrasonic nebulization.ewhs the other combinations of

technique and disinfection agent had no influentéhe accuracy of the stone casts.

Keywords: Dental impression, disinfection, accuracy.
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INTRODUCTION

There has been increasing awareness of the pdtathiBaemination of
microorganisms in dental offices, and as a resfiiorts have been made to eliminate the
possible vias of transmission and cross contaminatf several diseaséslintraoral
impressions are frequently contaminated with salbiafilm and blood? Manipulation of
these contaminated impressions may contribute ® dissemination of causative
microorganisms of infectious and contagious disgassuch as the human
immunodeficiency virus (HIV) Hepatitis B virus, amgothers.

At present, there is a variety of chemical prodwstkl as agents suitable for
disinfecting dental impressions, and in addition leing efficacious, a successful
disinfection must maintain the physico-chemicalpemies of the impression materfals
and also not interfere negatively in the obtainma&nétone casts, since these are made of
gypsum and will be the basis for making the deptastheses.

Among the chemical disinfectants available, glutlelayde has been widely
used, and has demonstrated a bactericidal andcidabieffect and virucidal actichjn
addition to presenting compatibility with many irepsion materials. Nevertheless,
glutaraldehyde releases toxic vapdisijtants and allergens that cause irritationhe ¢yes,
nose and throat, allergy, contact dermatitis, aathnd rhinitis’*°

Peracetic acid has been considered an efficacinssument and a safe
alternative to glutaraldehydé® Recognized as a powerful microbicidal agent, peiac
acid is used in the hospital area for steriliziregriodialyzers and high level disinfection.
According to the Proposal for Classification of r8éats and Disinfectant Chemical
Liquids, published in the Federal Register, by B, peracetic acid is declared to be a
non toxic, non allergenic agent, considered a imilthnt, indicated for high level hospital
sterilization and disinfectioh*' However, the use of peracetic acid on dental isgio®s is
still hardly mentioned in the scientific literature

During the impression disinfection process, in &ddi to the impression
material and chemical agents, another factor tasiden is the disinfection technique, as

these three factors are interdependent for obigisione casts that are faithful and free of
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contamination. In this context, immersion has begtely used; however, present studies
have introduced the method of disinfection by slbric nebulization in Dentistry. The
classical nebulization process has been used fdicaidreatment purposé$Nebulization
is characterized by dispersion into the air of quii substandé and in the case of
ultrasonic nebulizers, the aerosol is produced lBams of vibration of a piezoelectric
crystal that emits ultrasonic waves. Furthermdes, mmethod has the advantage of requiring
a small quantity of solution, around 10 mL for eatibinfection cycle. When used for
disinfection, the interaction of the effect of akpnic nebulization and the chemical agent
may potentiate its action, as was shown in theysafdMendonca et df in which the
process of ultrasonic nebulization of 2% glutarbidke solution showed higher
microbicidal efficacy than the method of immersiorihe same chemical agent.
Considering the higher microbicidal efficacy of théirasonic nebulization
method over the process of immersion of dental @sgions using different chemical
agents, and the scarcity of studies that evalhateffect of this method on the dimensional
precision of dental impressions, it was judged ssag/ to make a comparative evaluation
of the effect of these methods with different cheahiagents on the accuracy of

impressions made with vinyl polysiloxane.
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M ETHODOLOGY

The materials used are shown in Table 1.

Table 1 — Materials used, Manufacturer and Lot

Material Commercial Brand — Manufacturer Lot

Aquasil Easy Mix Putty, Dentsply Caulk, Milford08080
Vinyl USA.
polysiloxane Aquasil Ultra LV, Dentsply Ind. e Com. Ltdap70510
Petropolis, RJ, Brazil.
0.2% Peracetic Sterilife®, Lifemed Ind. Equip. Art. Med. Hosp. S.A.0123008230
Acid Pelotas, RS, Brazil.
2% Glutaron Iff, Ind. Farm. Rioquimica Ltda., Sd0 José @811271
Glutaraldehyde  Rio Preto, SP, Brazil.
Type IV Gypsum  Durone IV, Dentsply Ind. e Com. Ltdeetrépolis, RJ, 970481
Brazil.

The accuracy of impressions submitted to diffeddsinfection techniques was
evaluated by means of stone casts obtained fronaialess steel pattern model, their
fabrication being based on other studi&s!'%?° This pattern model presented a
cylindrical format prepared with a diameter of 9 niraight of 10 mm and joined to it there
was a mobile device that ran along a vertical abmwing the cylinder to meet with a tray
containing the impression material in a standadliteckness. The trays were prepared
with 20mm of height and 20 mm of internal diamet&his mobile device allowed
standardization of pressure used during the atetkirfig the impression (Figure 1).
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Figure 1. Diagram illustrating the stainless sigattern apparatus used for the
impression. A- Pattern model, B — Impression ti@ys pin for fixing tray, D — mobile

device, E — Fixed vertical bar.

In addition to the technique for disinfection bynmarsion for 10 minutes, the
technique for disinfection by ultrasonic nebulipatiwas also evaluated. This technique
was performed using an ultrasonic nebulizer (Pulmsan Star Il, Soniclear), set at an
ultrasonic frequency of 2.4 MHz, nebulization ratel.25 cc/min, and the disinfectant
solution mist was guided into a transparent plastic (20 x 20 x 25 cm). The samples in
the box were disinfected by means of ultrasoniauhizstion and kept for 10 min until the
fog in the box reached saturatifiThe solutions used were Sterifif9.2% peracetic acid)
and Glutaron 1t (2% glutaraldehyde).

The impressions were obtained with Aqusiinyl polysiloxane by means of
the 1 step impression technique, made with theypattd light-body materials
simultaneously, and the impressions were alloweghdlymerize on the stainless steel
pattern model for 12 minut&sand remained in a controlled environmental coaditat
23t1°C. The putty consistency VPS material was gntogmed and manipulated based on

the manufacturer's instructions, and for the ligbtied material, the automatic dispenser
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was used. The 40 impressions obtained were washgel uunning water for 10 seconds
and then randomly submitted to one of the 5 expamiad conditions (n=8), according to
Table 2. When the disinfection period had elapskd, impressions were again washed
under filtered running water for 10 second anddineth air jets. After the period of 1
hour, in order to favor the release of hydroges, ithpression were filled with improved
type IV gypsum to obtain the stone casts. The gypaas manipulated in accordance with
the manufacturer’s instructions. To spatulate tiygsgm, a mechanical vacuum spatulator
(A 300, Polidental) was used for 60 seconds. Thesgy was poured into the impression
under vibration, in small quantities, until it wesmpletely filled. After the gypsum had set
(2 hour), the stone cast was separated from theessjon, identified, and remained in a
controlled environmental condition at 23+1°C, rekathumidity between 40 and 60%, for
the time interval of 24+1 hour. After this peridde measurements of the stone casts were
taken.

Table 2 — Groups experimentals

Experimentals Groups

I Control
Il Immersion in Glutaraldehyde for 10 minutes
Il Immersion in Peracetic Acid for 10 minutes
IV- Nebulization with Glutaraldehyde for 10 minutes
V Nebulization with Peracetic Acid for 10 minutes

The stone casts were measured in a profile proje@!®300/P, Starret)
coupled to a digital measurement system (QuadralCh@0®, Metronics), with a readout
capacity of 0.001 mm, taking the measurementsehtright (h) and diameter (d) of each
test specimen (Figure 2), with the measurementsllofhe samples being taken by the
same, previously trained examiner. Each stone weast measured six times and an
arithmetic mean was obtained for each of the sanijile examiner had no knowledge of
the treatment performed in each sample. That way,etvaluation of the test specimen
dimensional precision in percentage was verifiedHgydifference between the stone cast
dimension and the stainless steel pattern dividedhb dimension of the stainless steel
pattern.
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Figure 2: Stainless steel pattern model used ftaining the test specimens

The mean results of dimensional alteration of dash specimen according to
its experimental group were statistically analymsthg the Bioestat 5 $bftware, by means
of the analysis of variance ANOVA and the Tukmg hoc Test, at a level of confidence of
95 % (p< 0.05).

RESULTS

The mean dimensional alteration values obtainemh flioe readout of the test
specimen diameters are show in Table 3. Statisticalysis showed that Groups |, Il and
Il had the highest mean percentages of dimensialtatation and did not differ among
them. Group IV showed intermediate mean and diffestatistically from the others. The
group V differed statistically from the other greumnd presented the lowest mean

dimensional alteration .
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Table 3 - Mean values and standard deviation ofedsional alteration (%) for the test

specimen diameters.

Group Mean SD

Control -1.63 (x0.48)a
Immersion in Glutaraldehyde -1.6@10.41)a
Immersion in Peracetic Acid -1.5@:0.58)a

Nebulization with Glutaraldehyde -0.8&0.29)b
Nebulization with Peracetic Acid -0.2{#0.08)c

Different letters signify groups with statisticatlijfferent values

Mean dimensional alteration values verified fronadeut of test specimen
heights were are show in table 4. Statistical asialpf these results demonstrated that
Groups I, II, Il and IV did not differ among themvhile Group V showed the highest mean

dimensional alteration.

Table 4 - Mean values and standard deviation oedsional alteration (%) for the test

specimen heights.

Group Mean SD
Control -1.39 (20.33)a
Immersion in Glutaraldehyde -1.47 (x0.24)a
Immersion in Peracetic Acid -1.48 (x0.29)a

Nebulization with Glutaraldehyde  -1.58 (£0.26)a
Nebulization with Peracetic Acid -2.09 (x0.54)b

Different letters signify groups with statisticatiyfferent values
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DiscussioN

In dental clinics and prosthesis laboratories wbheking team handles materials
contaminated by direct contact with patients’ disdues. When impressions and prosthetic
parts are not duly disinfected they become the rraimsmission pathway of infectious and
contagious diseases to the laboratory techniciantist and patient, and that is why they
must be submitted to the disinfection process évgmt cross contaminatigit:?2

In view of the above-mentioned facts, the disintectof impressions is a
mandatory procedure in daily clinical activity. Mawver, it is also very important to
correctly select the method and disinfectant sofutio be used. A variety of chemical
products are currently sold as agents suitablelifinfecting dental impressiofisThis has
enabled new combinations of techniques and didiaf¢solutions to be made, however,
without reports in the literature.

One of the important aspects that must be takendonhsideration when using
chemical methods for sterilization is the degramatf equipment by corrosion. Cerreta et
al. > verified that peracetic acid can be used as charsterilant of dental instruments at a
concentration of 2500 ppm, without corrosive harfNevertheless, according to the
manufacturer, Sterilife® can be used only on metal made of stainless steel series 304L
and 316 L.

Evaluation of the dimensional precision of stonestgaobtained from
impressions submitted to greatly differing processé disinfection have been amply
reported in scientific literature, and the majoggncluded the disinfection methods do not
significantly alter the dimensional precision obrs¢ cast§> However, no studies were
found, which evaluated the dimensional precisiostohe casts obtained from impressions
disinfected by means of peracetic acid and thasdinic nebulization technique.

The results of the present study demonstratedthleatmpressions submitted to
immersion, both in glutaraldehyde and in peracata, as well as the control group,
showed no statistically significant difference heir accuracy. Many studies have found
similarity among the experimental groups that uaedisinfectant solution with VP&*
However, there were no studies found evaluatingabeuracy of VPS immersed in a

peracetic acid solution. In Ches al.'® study they used a pattern model and metal tray
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similar to the one used in the present study aadlitierences in the accuracy measured in
stone casts obtained from impressions made by reiffeimpression materials were
evaluated but without being submitted to disinfattprocesses. In the study mentioned
above, the dimensional alteration values in cotitac percentage found for vinyl
polysiloxane varied between 1.000+79 and 1.35 9.77, confirming the results of this
study for the control group.

In the present study all the stone casts presestteadler dimensions than the
stainless steel pattern ones, which is a simitadifig to others already known® These
results were probably reached due to the factdbahg the polymerization reaction, the
impression material shrinks toward the center ofsnén the absence of an adhesive tray,
there would be unrestricted polymerization shrirgkafjthe impression material, resulting
in a cast that is smaller in diameter and hefgfithe adhesive tray was not used in this
study as the trays had mechanically retentive feat(Figure 1), which probably were not
enough to direct the mass contraction to the tral}. wn addition to this, the mechanical
spatulation in cast vacuum can be contributed tdeerease of the setting time and
consequently lower compensation of the impressomtraction material.

No evaluation has yet been described in the liteeatwith regard to the
accuracy of dental VPS impressions submitted toultrasonic nebulization technique,
with the use of glutaraldehyde or peracetic acidtems. In the present study, analysis of
the results of dimensional alteration in the digenef the test specimens demonstrated that
ultrasonic nebulization with the use of glutaralgléda solution showed statistically different
values in comparison with those of all the othgpezmental groups, presenting a smaller
dimensional alteration than the control group (g ahe immersion groups (Il and III).
Whereas the ultrasonic nebulization group with tise of Sterilife® presented less
dimensional alteration than all the groups. Newdess, as regards the dimensional
alteration of the height of the samples, it presérgreater dimensional alteration than all
the groups. Thus, ultrasonic nebulization with peti& acid showed the worst (2.09% for
height) and the best (0.27% for diameter) reswltsdfmensional alteration in comparison

with the other groups. In view of this, it is pdssi to infer that the interaction of the
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peracetic acid solution and the ultrasonic nebtibnaprocess interfered negatively in the
accuracy of the stone casts, leaving them morelsige.

It is well-know that an increase in concentratidntlee drug solution during
ultrasonic nebulization occurs during the operatiegiod of a nebulizéf This effect is
one consequence of water evaporation that accoep#mé aerosol outpttin agreement
with these ideas Stecketlal.?®verified that during the nebulization ultrasoniopess there
were changes on the droplet size, surface tensisogsity and saturated vapor pressure
that can be result of temperature and solution eatnation in the nebulizer reservatory.
These changes normally result in the solution coinagon increase which can,
consequently, raise the drug solutions’ osmoladhd this situation could potentially
enhance adverse reactions to the nebulized ligTidis, the fact that the Sterifffesolution
was used by means of ultrasonic nebulization maye heltered the droplet size and
increased the saturated vapor pressure. In additiotinat it may have potentiated the
contact and the effect of absorption of this solutinto the polymeric matrix of the VPS
causing greater dimensional alteration of the stast. When this situation is transported
to clinical practice it could act negatively on teone cast obtainment used to make
prosthetic crowns.

Selection of a disinfection technique must be basedvarious criteria in
addition to the accuracy of the stone casts oldaimeluding the microbicidal capacity of
the disinfectant agent. In a recent study by Megedaet af*® the authors evaluated Glutaron
I1® and Sterilif€ solutions from a microbiological point of view, iwo disinfection
methods: Ultrasonic nebulization and immersionthis study peracetic acid demonstrated
total microbicidal efficacy in both methods, andtgraldehyde presented total microbicidal
activity only for the impressions submitted to attonic nebulization. In view of the results
of the present study and the study of Mendoncd. ¥tismay be suggested that in dental
offices the application of ultrasonic nebulizatioust preferably be used with solutions of
glutaraldehyde, since the peracetic acid shouldidsel only by means of the immersion

technique.
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CONCLUSION

Considering the methodology used and the resulisrl, it was possible to
conclude that:

- Ultrasonic nebulization with peracetic acid smaotinterfered negatively in
the height of the stone casts, while the glutaralde solution presented better accuracy
when used by means of ultrasonic nebulization, wdmenpared with the control group.

- The immersion technique both in the glutaraldehyhd peracetic acid
solutions did not interfere in the accuracy of shene casts obtained, when compared with

the control group.
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CONSIDERACOES GERAIS

Devido ao aumento da conscientizagdo do risco deagobnacao cruzada
presente nos procedimentos ligados a obtencao tikesnodontoldgicos, diversas técnicas
e solucbes desinfetantes tém sido relatadas natlita odontolégica. Na busca da
combinacdo técnica e desinfetante ideal para osriaiat de impressao odontologicos,
recentemente, foi introduzida a técnica de nebgdiaaultrassénica como meio eficaz de
desinfeccdo desses materiais. Somado a isso, tm®sllanos, a eficacia microbicida do
glutaraldeido tem sido questionada. Por esses astivpresente trabalho objetivou avaliar
0 método de nebulizacdo ultrassdnica e a utilizal@i@cido peracético, comparados a
técnica de imersdo e a solucdo de glutaraldeiddyosinutilizados rotineiramente em
Odontologia, do ponto de vista de eficacia micriolsice de manutencédo da precisao
dimensional dos modelos obtidos.

No primeiro capitulo, a partir de moldes odontaddgi de silicona por adigéo,
previamente contaminados com microrganismos pguiéa desinfetantes hospitalares de
baixo e alto nivel, a eficacia microbicida de dsalsicbes desinfetantes (acido peracético a
0,2% e glutaraldeido a 2%) utilizadas por meio desdtécnicas de desinfeccéo
(nebulizacdo ultrassbnica e imersdo) foi avaliadafatma comparativa. Os resultados
indicaram que o &acido peraceético apresentou 100%fidacia microbicida contra os
microrganismos testados quando foi aplicado atrdaésiuas técnicas avaliadas. A solucao
de glutaraldeido quando utilizada através de inoetiesze efeito microbicida menor quando
comparado as outras combinacdes de solucdo e @édrat resultado pode ter ocorrido
devido ao possivel efeito potencializador da nebgho ultrassdnica sobre a solucdo de
glutaraldeido, alterando a concentracéo da sologétida no reservatorio do nebulizador,
diminuindo o tamanho das particulas nebulizadaseatando a presséo de vapor saturada,
possibilitando contato mais efetivo da névoa sabreaterial de moldagem e tornando-a
mais eficaz contra os microrganismos, quando coadpa@ solucdo de glutaraldeido
utilizada por meio da imerséo.

No segundo artigo, foi avaliada a precisao dimeradide modelos obtidos a
partir de moldes odontoldgicos de silicona por @&oligesinfetados por meio de solucdes de

glutaraldeido e &cido peracético, aplicados emidasnde nebulizacdo ultrassonica e
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imersdo. Os resultados desse estudo demonstraeim tggnica de imerséo, utilizada com
ambas solucdes, nao influenciou na precisdo dimealsidos modelos obtidos quando
comparados ao grupo controle. De outro lado, adéate nebulizacdo ultrassdnica quando
utilizada para aplicacdo da solucdo de acido pecacédemonstrou influenciar
negativamente na precisdao dimensional dos modditislos. Tal resultado pode ser
explicado pelo efeito da nebulizacdo ultrassénimiares a solucdo de acido peracético.
Durante o processo de nebulizagcéo ultrassonicalagdes utilizadas sofrem alteracdes em
sua concentracao, temperatura, tamanho das pastidal névoa, viscosidade e pressao
saturada de vapor. Tais alteracbes podem refletgativamente sobre o material
nebulizado, fato que ocorreu sobre os moldes deisd por adicdo que apresentaram
preciséo dimensional inferior quando comparadalaasais grupos experimentais.

O processo de desinfeccdo de moldes odontolégmesive combinagédo de
processos fisicos e quimicos. Na busca de uma oagém de método e solucdo
desinfetante ideal, deve-se considerar a interdgé@ropriedades microbicidas juntamente
com o efeito sobre 0os moldes e modelos de gesgospja que esses servirdo de base para
a construcdo da protese dental. No presente esuefdicou-se que a técnica de
nebulizacdo ultrassbnica proporcionou eficacia ohicida contra 100% dos
microrganismos testados para as duas solu¢cbeslasstasse resultado é especialmente
importante para a solucdo de glutaraldeido poigndo utilizada através de imerséo,
mostrou menor eficacia microbicida que as outrambioacdes testadas. JA o &cido
peracético, mostrou-se eficaz nas duas técnicassd@mee nebulizacdo ultrassénica,
resultado provavelmente devido a capacidade corageodessa solucdo como desinfetante
de alto nivel hospitalar.

Porém, a precisdo dimensional dos modelos obtidasmdp submetidos as
combinacdes de técnicas e solucdes testadas mostuitados diferentes dos obtidos na
analise microbiologica. A precisdo dimensional duslelos ndo sofreu alteracdo quando
utilizou-se a técnica de imersdo, porém, quandécaida de nebulizacdo ultrassonica foi
utilizada, a solucao de acido peracético influemciegativamente na precisdo dimensional
dos modelos, em tese, devido ao efeito potencidizda nebulizacdo ultrassdnica sobre a

solucdo de acido peracético. A solucdo de acidacpéco € considerada um desinfetante
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de alto nivel hospitalar e ja na técnica de imers@strou-se eficaz do ponto de vista
microbioldgico. Tal fato deve ser considerado, paislteracdes que ocorrem nas solucdes
nebulizadas ultrassonicamente, como aumento dartracdo, do tamanho das particulas
da névoa e da pressao de vapor saturada (StetcBk| 2003) para o acido peracético,
demonstraram resultados negativos para a precisgmsional dos modelos obtidos,

Cabe ao profissional da Odontologia, portanto, cathimento das
caracteristicas especificas da solucdo desinfetarda técnica utilizada, bem como da
interacdo de ambas, a fim de se obter o resultasjallo. Como demonstrado no presente
estudo, a solucdo de &cido peracético quandoaddizie forma tradicional, imersao, ja
apresenta efeito microbicida satisfatorio, porémanglo utilizada através de nebulizacéo
ultrassénica, mostrou-se prejudicial na precisatedsional dos modelos obtidos. Ja para a
solucdo de glutaraldeido, a técnica de imerséo Wsimou eficacia microbicida inferior
guando comparada as outras combinacdes testada@sn,pguando utilizada através da
nebulizacdo ultrassbnica a sua eficacia microbidmiaaumentada sem interferir na
precisdo dimensional dos modelos de gesso. Diasteesultados do presente estudo pode-
se sugerir o uso da nebulizagdo ultrassbnica cdut&w de glutaraldeido para moldes
odontolégicos em silicona por adi¢do, ja o acidmapético deveria ser utilizado somente

através da técnica de imersao.
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CONCLUSAO

Dentro das limitagBes desse estudo, e diante dodtados obtidos foi possivel concluir
que:

As técnicas de desinfec¢cdo de moldes em siliconagigdo por nebulizacéo
ultrassénica com solucéo de glutaraldeido a 2%lPaninutos e por imersao em solucao
de &cido peracético a 0,2% por 10 minutos demaastr@s melhores resultados quanto a

avaliacao da eficacia microbicida e da precisaadsional dos modelos de gesso.
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APENDICE
llustracao da metodologia

| — Padrdo de aco inoxidavel | | — Ato de moldaael

utilizada para a obtengéo dos
moldes

[l — Molde imerso no meio IV — Enxague do molde co
contaminante solucédo salina esterilizada
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V — Solucéo de VI — Solucéo de acido peracétici

glutaraldeido a 2%

VIl — Nebulizador ultrassonic
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VIII — Caixa plastica transparente acoplada do IX — Névoa sendo
nebulizador ultrassénico aplicada sobre o
molde

X — Contador de colbnias
automatico

X| — Placa de Petri com

auséncia de crescimento
bacteriano

Xl — Placa de Petri com

crescimento de
Saphylococcus aureus
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XIII — Projetor de perfil

XIV — Superficie do modelo de gess

XV — Perfil do modelo de gesso
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