
 !"#$%!&'$()*+$,-..$/)01+23)"+456789,:;<==

 !!"#$$%&'()%*#

+,-./012#34#5,67#81216,-.9#0:#;9#<:#%9#=:#$*>'$&&9#!1=?:@A1-:#$)BB

C/-1<21D#E<D1,#6#F,16?/01#F3GG3<2#C/-1<21#

HIJ

>?'@$6A)1#@'$A)1#&"!@'&1)8$&B*?!01C?D$&DE$

!)')&*CDF$?G$D@*1&1CD$&DE$G'H"?D&I?')
H J

 !"#$%&#'(')*!($+%&#',('-*".+.*-+'('/)01#-+2#)'

3#$'3#)*4(.*)4(.+1$*)+.#

H+J

 !"#$%&'()*&#!&+,-.!/!01&2$345,!&6!57!#(&8("9!-.$)/!01&:$%"!"#!&:!(3/;01&

2<,=&>(;$%3(&?,@$"3$-&A%$.,=!"/501&B-3!,%&B"3(","7!&C$-&D$-&E<%F/!0

H6J# A1=6,?G1<?#34#K,32?.3D3<?/-2#6<D#K1,/3D3<?373LM9#K/,6-/-6N6#A1<?67#!-.3379#O</01,2/?M#34#F6G=/<629#K/,6-/-6N69#!K#'#

P,6Q/79#1'G6/7R#67?-E,MS43=:E</-6G=:N,
HNJ# A1=6,?G1<?#34#812?3,6?/01#A1<?/2?,M9#A1<?67#!-.3379#T1D1,67#O</01,2/?M#34#K173?629#K173?629#8!#'#P,6Q/7:
H-J# A1=6,?G1<?#34#U<?3G373LM9#F3771L1#34#+L,/-E7?E,1#CE/Q#D1#VE1/,3Q9#O</01,2/?M#34#!W3#K6E739#K/,6-/-6N69#!K#'#P,6Q/7:

H8J

 !"#$%&#

G;H$53,.$)R#I.1#6/G#34#?./2#2?EDM#X62#?3#01,/4M#/4#?.1,1#6,1#=37M#YG1?.M7#G1?.6-,M76?1Z#YK[[+Z#6N23,=?/3<#

6<D#,17162/<L#34#<M2?6?/<#Y"\!Z#6<D#]7E-3<6Q371#YTC^Z#64?1,#2/GE76?1D#?,16?G1<?#34#3,67#-6<D/D32/2:#6!3$%,!-)&

!"#&@$37(#)R#!=1-/G1<2#Y%)#_#$*#_#*#GGZ#=,1=6,1D#X/?.#K[[+#=37MG1,/Q1D#NM#.3?#X6?1,#N6?.#3,#G/-,3'

X601#1<1,LM#X1,1#/GG1,21D#/<?3#"\!#Y%:B$#`L@GCZ9#TC^#Y$:*&#`L@GCZ#3,#D1/3</Q1D#X6?1,#Y-3<?,37Z#DE,/<L#

Ba#D6M2#6?#%*#b#$#cF:#+4?1,#?,16?G1<?#2/GE76?/3<9#2=1-/G1<2#X1,1#/GG1,21D#/<?3#D/2?/771D#X6?1,#DE,/<L#%9#;9#B)#

6<D#Ba#D6M2:#I.1#/GG1,2/3<#7/dE/D#X62#-.6<L1D#64?1,#16-.#6<67M2/2:#e/L.1,#=1,43,G6<-1#7/dE/D#-.,3G6?3L,6'

=.M#X62#E21D#/<#3,D1,#?3#D1?1-?#6<?/4E<L67#-3G=3E<D2:# <#3,D1,#?3#D1?1,G/<1#/4#?.1,1#X62#2E,46-1#D1=32/?/3<#

34#D,EL2#3<#K[[+#,12/<9#2=1-/G1<2#X1,1#6<67MQ1D#X/?.#171-?,3</-#G/-,32-3=M#Y!U[Z:#>$)<-3)R#"3<1#34#?.1#

6<?/4E<L67#6L1<?2#X62#,171621D#4,3G#?.1#K[[+#,12/<2:#E("5-<),("R#f/?./<#?.1#7/G/?6?/3<2#34#?./2#2?EDM9# /?#

-3E7D#N1#-3<-7ED1D#?.6?#K[[+#,12/<2#.6D#<3#D,EL#6N23,=?/3<#X/?.#=32?1,/3,#,171621:# HgJ

# HKJ

I$FJ(%#)R#A1<?67#=,32?.12/2:#+<?/4E<L67#6L1<?2:#+-,M7/-#,12/<2:#F.,3G6?3L,6=.M:#e/L.#=,122E,1#7/dE/D:# HgJ



Arch Oral Res. 2011 Sept./Dec.;7(3):259-66

da Silva WJ, Gonçalves LM, Faot F, Trevizan LRP, Del Bel Cury AA.
260

antifungal compounds at sub-inhibitory concentra-

tions has effects on expression of virulence factors 

by Candida species, increasing extracellular pro-

 !"#$%!&%'!(")"(&$( "*" +&$#,-&(.#%!/0!# 1+-&2".)"13&
pathogenicity (14).

Therefore, the purpose of this study was to veri-

fy if there are PMMA absorption and releasing of ny-

% $ "#&45678&$#,&)10(.#$9.1!&4:;<8&$= !>&%"301$ !,&
treatment of oral candidosis.

Materials and methods

Experimental design

Specimens measuring 30 × 25 × 5 mm were pre-

pared according to the manufacturer’s directions us-

ing a water bath-cured or microwave-cured PMMA 

>!%"#?&@A!&%'!("3!#&%0>=$(!%&B!>!&)"#"%A!,&$#,&'.1-
ished, and surface roughness (SR) measurements 

were performed for standard purpose. Next, speci-

mens were randomly assigned into three groups ac-

cording to the treatment employed. Specimens were 

individually immersed in plastic tubes containing 

567-&:;<&.>&,!".#"9!,&B$ !>&4(.# >.18?&C33!>%".#&
solutions were changed daily until completed four-

teen days. After, specimens were washed, dried, and 

then, immersed in plastic tubes containing distilled 

B$ !>?& C#& A!&DEF, 7GH, 10GH and 14GH days of immer-

%".#-&% .>$I!&%.10 ".#%&B!>!&$#$1+9!,&2+&A"IA&'!>-

=.>3$#(!&1"/0",&(A>.3$ .I>$'A+&4JK;L8&=.>&,>0I%&
detection. Data analysis was performed considering 

three factors: PMMA, immersion period and anti-

Introduction

Denture-related stomatitis is a common intra-

oral disease, which is associated with high levels of 

Candida&$,A!%".#&$#,&2".)"13&=.>3$ ".#& .&$&'.1+&
(methyl methacrylate) (PMMA) denture base (1). 

@.&(.1.#"9!&  A!&.>$1&!#*">.#3!# -&Candida species 

has the ability to adhere to prosthetic devices and 

=.>3&2".)"13%&(.#%"% "#I&.=&$&3"M 0>!&.=&+!$% &$#,&
hyphae surrounded by extracellular polymers (2).

Although PMMA resin surfaces could represent 

an important predisposing factor for microorganisms 

(.1.#"9$ ".#&4D-&N8-&(A$>$( !>"% "(%&$%&2!"#I&=>$( 0>!&
resistant, satisfactory optical properties, esthetics, 

easy manipulation, reasonable cost and being inert 

to oral and other tissues make PMMA resin an elec-

 "*!&3$ !>"$1&=.>&,!# 0>!&=$2>"($ ".#&4OPQ8?&J.B!*!>-&
a drawback of PMMA resins is that polymers used 

in these materials can absorb water and chemical 

compounds from the oral environment, and also 

release components into the surrounding environ-

ment (6, 8), which lead to a variety of chemical and 

physical processes that may result in deleterious ef-

fects on the structure and function of dentures (7).

C#& A"%&(.# !M -&,0>"#I&,!# 0>!P>!1$ !,&% .3$ " "%&
therapy, which is commonly treated with nystatin 

45678&.>&)10(.#$9.1!&4:;<8&4R-&ST8-&,>0I%&(.3'.0#,%&
could interact with PMMA resin (11-13). Due to the 

polymeric nature, it is possible that continuous ex-

posure of PMMA resin surfaces to antifungal agents 

permits their absorption and posterior releasing af-

ter treatment interruption, which could be detected 

as a residual effect. Besides, constant exposure of 

[B]

Resumo

Objetivos !"!#$%&'()#!*&+'&!&+',*#!-#(!)&.(/(01.!+&!#!2#3(!45&'(3!5&'10.(31'#6!478896!:!0121;!*&!1$+#.)&.!&!3($&-

.1.!<(+'1'(<1!4=>?6!&!/3,0#<1;#3!4@AB6!12C+!+(5,31.!,5!'.1'15&<'#!21.1!01<*(*#+&!#.13D!Materiais e métodos: 

E+2:0(5&+!4FG!H!IJ!H!J!556!-#.15!2.&21.1*#+!&5!.&+(<1!*&!7889!2#.!$1<K#!*&!LM,1!N,&<'&!#,!&<&.M(1!*&!

5(0.#O#<*1+!&P!&5!+&M,(*1P!(5&.+#+!&5!+#3,QR#!0#<'&<*#!=>?!4FDSI!TMU5A6P!@AB!4IDJV!TMU5A6!#,!LM,1!*&(#<(;1*1!

40#<'.#3&6!*,.1<'&!SW!*(1+!1!FJ!X!I!YZD!92C+!1!+(5,31QR#!*&!'.1'15&<'#P!#+!&+2:0(5&+!-#.15!(5&.+#+!&5!LM,1!*&+-

'(31*1!*,.1<'&!FP![P!SG!&!SW!*(1+D!"!3\N,(*#!*&!(5&.+R#!-#(!'.#01*#!12C+!01*1!1<L3(+&D!Z.#51'#M.1/(1!3\N,(*1!*&!13'1!

2&.-#.51<0&!-#(!,'(3(;1*1!21.1!*&'&0'1.!1!2.&+&<Q1!*#+!1M&<'&+!1<'(-]<M(0#+D!71.1!*&'&.5(<1.!+&!K#,)&!*&2#+(QR#!

*#+!1M&<'&+!1<'(-]<M(0#+!<1!+,2&./\0(&!*&!7889P!#+!&+2:0(5&+!-#.15!1<13(+1*#+!2#.!5(0.#+0#2(1!&3&'.^<(01!*&!)1.-

.&*,.1!48E_6D!Resultados !=R#!K#,)&!3($&.1QR#!*&!1M&<'&+!1<'(-]<M(0#+!*#+!&+2:0(5&+D!Conclusão: Considerando 

1+!3(5('1Q`&+!*&+'&!&+',*#P!2#*&O+&!0#<03,(.!N,&!1!.&+(<1!*&!7889!<R#!1$+#.)&!#,!3($&.1!1M&<'&+!1<'(-]<M(0#+D [#]

 [K]

Palavras-chave !7.C'&+&!*&<'13D!9M&<'&+!1<'(-]<M(0#+D!a&+(<1!10.\3(01D!Z.#51'#M.1/(1!3\N,(*1!*&!13'1!

performanceD![#]
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eter (Surfcorder SE 1700, Kozaka Industry, Kozaka, 

Tokyo, Japan) accurate to 0.01 µm with total mea-

surement length of 3.2 mm and 0.5 mm/s. Three 

readings were made for each specimen, and a mean 

value was calculated (12).

Drug preparation

Forty-two specimens of each PMMA resin were 

randomly assigned to three groups in accordance with 

the treatment employed: NYS, FLZ or deionized water.

 !"# $"%# &# '()*+*,# -./012# 03/4560# 72# 89.:6;,#
Sandwich, UK) and NYS (Sigma-Aldrich Corp., St. 

Louis, MO, USA) were prepared using deionized wa-

56;#45#<=+>#?@AB!#$B4C.BDB#E3/E6/5;45.3/#F3D/0#./#
human saliva after biotransformation) (16) and 3.12 

?@AB!# $B./.B41# ./G.7.53;2# E3/E6/5;45.3/HIJKHF3;#
Candida spp.) (17), respectively (18). Deionized water 

was used as a control group for both antifungal agents.

Treatment simulation

Each specimen was immersed in a plastic tube 

containing 25 mL of prepared NYS, FLU or deion-

ized water. Tubes were protected against light and 

stored at 35 ± 2 °C in a cabinet for fourteen days to 

simulate a treatment of oral candidosis. The immer-

sion solutions were changed daily. 

After this period, specimens were washed with 

15 mL of distilled water, dried and immersed in new 

plastic tubes containing 25 mL of distilled water. This 

set was stored at 35 ± 2 °C in a cabinet. After three 

days, specimens washing and drying procedure were 

repeated, as well as in the 7LM, 10LM and 14LM days of 

immersion, when the specimens were discarded. The 

immersion liquid was changed after each analysis. 

An aliquot (2 mL) of storage solutions of each period 

(0, 3NO, 7LM, 10LM and 14LM days) were analyzed by high 

performance liquid chromatography (HPLC). Each 

6CP6;.B6/5#Q4R#E4;;.60#3D5#5G;66#5.B6R=

High performance liquid chromatography (HPLC)

Chemicals, reagents and standards

Methanol of HPLC-quality, hydrochloric acid and 

sodium citrate of analytical grade were all purchased 

fungal agent. Response variable was the amount of 

NYS or FLZ released and detected by HPLC.

Preparation of PMMA specimens 

A hot water bath-cured (Clássico Arti gos Odon to-

lógicos Ltda, São Paulo, SP, Brazil) and a microwave-

cured (Onda-Cryl, Clássico Artigos Odon tológicos Ltda, 

São Paulo, SP, Brazil) PMMA denture bases were 

DR60#./#5G.R#R5D02=#S#Q4C#B45;.C#$T'#U#<+#U#+#BBV#
Q4R# 914R-60# ./# W2P6# JJJ# 06/541# R53/6# (Herodent 

Soli-Rock, Vigodent, Rio de Janeiro, Brazil) using a 

B6541# 06/541# 914R-# $";472X#Y!K,# Z[3#84D13,#\;4:.1V#
F3;#Q456;#745G#P312B6;.:45.3/#3;#P14R5.E#06/541#914R-R# 
(BMF1, Clássico Artigos Odontológicos Ltda, São Paulo, 

SP, Brazil) for microwave oven. After the dental stone 

R65,#Q4C#B45;.C#Q4R#61.B./4560#Q.5G#73.1./@#Q456;=#
WG6/,#8IIS#;6R./R#Q6;6#B.C60#./#4EE3;04/E6#Q.5G#
the manufacturer’s recommendation and inserted 

./53#5G6#914R-R#45#03D@G#R54@6=
Microwave-cured resin specimens were polymer-

ized in a microwave oven (Continental AW-42, with 

<=(+'#]G:#F;6^D6/E2#4/0#)''#_#B4C.BDB#P356/E2X#
Bosch, Manaus, AM, Brazil) for three minutes at 360 W,  

four minutes at 0 W and three minutes at 810 W. Spec- 

 imens polymerized by hot water bath were pro-

cessed in an automatic polymerization unit (Termo-

tron P-100, Termotron, Piracicaba, SP, Brazil) at 74 °C 

for nine hours. `/E6#P;3E6RR60,#411#914R-R#Q6;6#4113Q60#
to bench cooling for at least three hours and the speci-

mens were removed.

Specimens were ground using progressively 

RB335G6;# 41DB./DB# 3C.06# P4P6;R# $@;.5# T<',# (''#
and 600) in a horizontal polisher (Arotec APL-4, 

São Paulo, SP, Brazil). For mechanical polishing, a 

brush disc with pumice slurry and a felt cone with 

chalk powder were used. They were also ultra-

sound cleansed (Thornton T 740, Thornton-Inpec 

Eletrônica LTDA, Vinhedo, Brazil) for 20 minutes 

and then immersed in distilled water at 37 °C for 

24 hours for residual monomer release (15). After 

these procedures, specimens were evaluated for SR 

for standardizing surface properties.

Surface roughness measurement (SR)

For standardized purposes, SR of the acrylic 

;6R./# RP6E.B6/R# Q4R# B64RD;60# DR./@# 4# P;39.13B-
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