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PEROKSIDA 35% TERHADAP MICROLEAKAGE PADA RESIN KOMPOSIT 

NANOHYBRID

Istianah*, Endah Aryati Ekoningtyas**, Benni Benyamin**

ABSTRACT

Background:  !"#$!%$&' "((")' *$%&(+(#,"$(!' $%' ,!' ,-%")-"$&' .#(/+-0' 1(#' 0(%"'

.-(.+-2'3!-'(1'")-' !"#,&(#(!,+'/+-,&)$!4'"#-,"0-!"'5%-*')6*#(4-!'.-#(7$*-'

89:',!*'&,#/,0$*-'.-#(7$*-'89:2';((")'<)$"-!$!4'0,"-#$,+'#-.(#"-*'$!&#-,%-'

0$&#(+-,=,4-'$!'&(0.(%$"-'#-%$!2'Purpose: This research aims to determine 

")-'*$11-#-!&-%'-11-&"'(1')6*#(4-!'.-#(7$*-'89:',!*'&,#/,0$*-'.-#(7$*-'89'

:' "(<,#*' 0$&#(+-,=,4-' $!' ")-' !,!()6/#$*' &(0.(%$"-' #-%$!2 Method: This 

#-%-,#&)'<,%',!'-7.-#$0-!",+' +,/(#,"(#6'0-")(*'<$")'.(%"' "-%"' (!+6' &(!"#(+'

4#(5.'*-%$4!2';)-'#-%-,#&)'<,%'&(!*5&"-*'/6'*($!4'")-'#(("'&,!,+'"#-,"0-!"'

(!'>?'%,0.+-%'(1'0,7$++,#6'&-!"#,+' $!&$%(#'<$")'")-'/,%-@'")-!'")-'.#(&-*5#-'

(1' $!"#,&(#(!,+'/+-,&)$!4'<,%'*(!-'5%$!4')6*#(4-!'.-#(7$*-'89':',%'4#(5.'

A@'&,#/,0$*-'.-#(7$*-'89':',%'4#(5.'>',!*'*$%"$++-*'<,"-#',%'&(!"#(+'4#(5.2'

B1"-#' !,!()6/#$*' &(0.(%$"-' #-%$!' #-%"(#,"$C-' .#(&-*5#-@' &(,"-*' <$")' !,$+'

C,#!$%)'")-!'$00-#%$(!'$!'0-")6+-!-'/+5-'9:2'D5#")-#0(#-@'%+$"'")-'"--")',!*'

0-")6+-!-'/+5-'.-!-"#,"$(!'*-.")'0-,%5#-*'5%$!4'0-",+(4#,.)6'0$&#(%&(.-2'

Result: E,%-*'(!'(!-'<,6'BF3GB'"-%"' 1(5!*'"),"' ")-#-'<,%','*$11-#-!&-' $!'

-,&)'4#(5.'<$")','%$4!$H&,!&-'(1'I@III' J.'K'I@I9L' $"'&,!'/-' $!"-#.#-"-*' "),"'

")-#-',#-'*$11-#-!&-%'/-"<--!'4#(5.%2'E,%-*'(!'MNO'P(%"'Q(&'"-%"@'1(5!*'"),"'

")-#-'<,%','*$11-#-!&-'$!'")-'-11-&"'(!'")-'4#(5.'(1')6*#(4-!'.-#(7$*-'89:',!*'

&,#/,0$*-'.-#(7$*-'89:'<$")','%$4!$H&,!&-'(1'I@IIR''J.KI@I9L2'Conclusion: 

;)-' #-%5+"%'(1' ")$%' #-%-,#&)'&,!'/-'&(!&+5*-*' "),"' ")-#-'<,%'*$11-#-!&-%' $!'

")-' -11-&"' (1' )6*#(4-!' .-#(7$*-' 89:' ,!*' &,#/,0$*-' .-#(7$*-' 89:' "(<,#*'

0$&#(+-,=,4-'$!'")-'!,!()6/#$*'&(0.(%$"-'#-%$!2
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PENDAHULUAN

P-#5/,),!' <,#!,' 4$4$' 0-#5.,=,!'

0,%,+,)'-%"-"$='.-#",0,'/,4$'%-/,4$,!'/-%,#'

0,%6,#,=,"2' P-#5/,),!' <,#!,' 4$4$' /$%,'

%-&,#,' $!"#$!%$=' *,!' -=%"#$!%$=2' P-#5/,),!'

$!"#$!%$=' 0-#5.,=,!' .-#5/,),!' <,#!,' .,*,'

/,4$,!'*,+,0'%"#5="5#'4$4$'0$%,+!6,'.,*,'4$4$'

!(!' C$",+2' N-*,!4=,!' .-#5/,),!' -=%"#$!%$='

0-#5.,=,!'.-#5/,),!'<,#!,'.,*,'.-#05=,,!'

+5,#' 4$4$' A2' N,+,)' %,"5' /-!"5=' .-#,<,",!'

.,*,' 4$4$' 6,!4' 0-!4,+,0$' .-#5/,),!' <,#!,'

6,!4' %-#$!4' *$+,=5=,!' ,*,+,)' .-05"$),!' 4$4$'

Jdental bleachingL2'P-05"$),!'4$4$'0-#5.,=,!'

,+"-#!,"$1' =(!%-#C,"$1' 5!"5=' 0-!4-0/,+$=,!'

15!4%$' -%"-"$=' *,#$' 4$4$' 6,!4' 0-!4,+,0$'

.-#5/,),!' <,#!,' %-)$!44,' *,.,"' *$&,.,$'

<,#!,'4$4$'6,!4'+-/$)'"-#,!4'>.

P-#,<,",!' 6,!4' *$+,=5=,!' .,*,'

.-#5/,),!' <,#!,' .,*,' 4$4$' !(!' C$",+' ,*,+,)'

Intracoronal bleaching. Intracoronal bleaching 

*$+,=5=,!' .,*,' 4$4$' 6,!4' "-+,)' *$#,<,"'

-!*(*(!"$=' *-!4,!' 0-+-",==,!' /,),!'

bleaching' *,+,0' =,0,#' .5+.,2' Intracoronal 

bleaching' *,.,"' *$+,=5=,!' *-!4,!' <alking 

bleach' *,!' "-#0(=,",+$"$=' ,",5' =(0/$!,%$'

=-*5,' "-=!$=' "-#%-/5"2';-=!$=' walking bleach 

0-0,=,$' )$*#(4-!' .-#(=%$*,' 8IS89:' ,",5'

&,0.5#,!' )$*#(4-!' .-#(=%$*,' 8IS89:' *,!'

!,"#$50' .-#/(#,"' 6,!4' *$0,%5==,!' *,+,0'

=,0,#'.5+.,28'E,),!' !"#$%&'()*'+&, !-'6,!4'

/$,%,' *$.,=,$' 6,$"5' )$*#(4-!' .-#(=%$*,' 89:'

*,!'=,#/,0$*'.-#(=%$*,'89:'*$+,.(#=,!'*,.,"'

*$T,*$=,!'/,),! intracoronal bleaching R.

P-#,<,",!'bleaching'.,*,'4$4$'!(!'C$",+'

0-0/5"5)=,!' .-0/5,!4,!' T,#$!4,!' .5+.,@'
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*-!"$!'!-=#("$=@'*,!' T,#$!4,!'=-#,%'4$4$'*,+,0'

T50+,)' /-%,#@' %-)$!44,' *,.,"' 0-!5#5!=,!'

#-"-!%$'J=-0,0.5,!'#-%"(#,%$'"$*,='+-.,%L'*,!'

#-%$%"-!%$' J=-0,0.5,!' #-%"(#,%$' 0-!,),!'

/-/,!' =5!6,)L2' Q,+' $!$' 0-!6-/,/=,!' %-#$!4'

"-#T,*$!6,' =-4,4,+,!' *,#$' #-%"(#,%$' %-"-+,)'

.-#,<,",!' -!*(*(!"$=2' U-4,4,+,!' #-%"(#,%$'

6,!4'%-#$!4'"-#T,*$'*$,!",#,!6,'=-/(&(#,!'"-.$@'

+-.,%!6,'#-%"(#,%$@' 1#,="5#'.,*,'#-%"(#,%$@'*,!'

1#,="5#'4$4$'9.

V-%"(#,%$' #-%$!' =(0.(%$"' ,*,+,)' /,),!'

#-%"(#,%$'-%"-"$%'6,!4'*$45!,=,!''5!"5='#-%"(#,%$'

(!-'C$%$"'"-#5",0,'*$',!"-#$(#2'U,!*5!4,!'5",0,'

#-%$!' =(0.(%$"' 6,$"5' 0,"#$=%' #-%$!@' .,#"$=-+'

.-!4$%$' J%**'.L' *,!' /,),!' &(5.+$!4' %$+,!-2'

U+,%$H=,%$' #-%$!'=(0.(%$"'/-#*,%,#=,!'5=5#,!'

.,#"$=-+'H++-#',*,'R'6,$"5'#-%$!'=(0.(%$"'W,=#(H++@'

W$=#(H++@'Q$/#$*'*,!'Q$/#$*'.,#"$=-+'=-&$+'JSmall-

particle hybridL2' X-!$%' #-%$!' =(0.(%$"' "-#/,#5'

6,!4' %-*,!4' *$=-0/,!4=,!' %,,"' $!$' ,*,+,)'

#-%$!' =(0.(%$"' nanohybrid2' V-%$!' =(0.(%$"'

Nanohybrid'0-#5.,=,!'%,+,)'%,"5'T-!$%'#-%$!'

=(0.(%$"' )6/#$*' 6,!4' 0-!4,!*5!4' .,#"$=-+'

H++-#'6,!4'/-#5=5#,!'!,!('JI2II9SI2IA'0$=#(!L'

.,*,'0,"#$=%'#-%$!!6,2'O-!4,!'5=5#,!'.,#"$=-+'

6,!4' +-/$)' =-&$+@' !,!(' )$/#$*' #-%$!' =(0.(%$"'

0-0.5!6,$' ),%$+' ,=)$#' 6,!4' +-/$)' /,$=' /$+,'

*$!$+,$' *,#$' "-=%"5#' .-#05=,,!' =(0.(%$"@'

shrinkage' +-/$)' %-*$=$"@' *,!' .-#5/,),!' <,#!,'

+-/$)' %-*$=$"' Y2' B=,!' "-",.$' #-%$!' =(0.(%$"'

0-0$+$=$'=-=5#,!4,!'6,$"5'%$1,"'.-!4-#5",!'%,,"'

.(+$0-#$%,%$'*,!'=(-H%$-!' "-#0,+'-=%.,!%$!6,'

6,!4'"$!44$'7.

E,),!' ,="$1' bleaching' 6,$"5' )$*#(4-!'

.-#(=%$*,' /-#%$1,"' %,!4,"' #-,="$1' 6,!4'

0-!$0/5+=,!' .-!4,#5)' "-#),*,.' /,),!'

#-%"(#,%$' %-.-#"$' ,0,+4,0@' .(#&-+,$!@' 4+,%%'

$(!(0-#'&-0-!"@'&(0.(0-#'*,!'#-%$!'=(0.(%$"'
Z2'[++$,%'*,!'N,TT,!'J>II>L'0-!6,",=,!'/,)<,'

/+-,&)$!4' *,.,"' 0-!6-/,/=,!' microleakage 

*,#$' #-%"(#,%$' #-%$!' =(0.(%$"2' Microleakage 

"-#T,*$' =,#-!,' %$%,' Q
>
3

>
' J#-%$*5,+' .-#(=%$*,L'

0-!4),0/,"'.(+$0-#$%,%$'/,),!'/(!*$!4'#-%$!'

%-)$!44,' "-#/-!"5=' &-+,)' ,!",#,' 4$4$' *-!4,!'

#-%$!'=(0.(%$"'*,!',=,!'0-!5#5!=,!'=-=5,",!'

,*)-%$'#-%$!'=(0.(%$"'.,*,'4$4$'9.

O,#$'5#,$,!'"-#%-/5"'*$,",%'0,=,'.-!5+$%'

"-#",#$=' 5!"5=' 0-!-+$"$' "-!",!4' .-#/-*,,!'

.-!4,#5)')$*#(4-!'.-#(=%$*,'89:'*,!'=,#/,0$*'

.-#(=%$*,' 89:' "-#),*,.' microleakage pada 

#-%$!'=(0.(%$"'nanohybrid.

METODE PENELITIAN

V,!&,!4,!' .-!-+$"$,!' .(%"' "-%"' *-!4,!'

=-+(0.(=' =(!"#(+' Jpost test only control 

group designL' *$' M,/(#,"(#$50' N=$++' D,=5+",%'

U-*(="-#,!' \$4$' ]!$C-#%$",%'  %+,0' N5+",!'

B45!4@' M,/(#,"(#$50' W$=#(/$(+(4$' D,=5+",%'

U-*(="-#,!' ]!$C-#%$",%'  %+,0' N5+",!' B45!4@'

*,!'M,/(#,"(#$50'E,),!';-=!$='X5#5%,!';-=!$='

W-%$!'*,!' !*5%"#$'D,=5+",%';-=!$=']!$C-#%$",%'

\,*T,)'W,*,2'N,0.-+'6,!4'*$45!,=,!',*,+,)'

4$4$'$!%$%$C5%'%-!"#,+'#,),!4',",%'.,%&,'-=%"#,=%$2'

N,0.-+'4$4$'*$+,=5=,!'.#(%-*5#'PNB'*,!'*$/-#$'

/,%$%2' N-+,!T5"!6,@' %,0.-+' *$/,4$' 0-!T,*$' 8'

=-+(0.(=2'U-+(0.(='A'*$,.+$=,%$=,!')$*#(4-!'

.-#(=%$*,' 89:@' =-+(0.(=' >' *$,.+$=,%$=,!'

=,#/,0$*' .-#(=%$*,' 89:@' *,!' =-+(0.(=' 8'

J=(!"#(+L' *$,.+$=,%$=,!' ,^5,*-%"2' B.+$=,%$'

/,),!' .-05"$)' *-!4,!' &,#,' 0-0,%5==,!'

*,+,0' &(""(!' .-++-"' *,!' *$+-",==,!' *,+,0'

=,0,#' .5+.,2' U-05*$,!' %,0.-+' 4$4$' "50.,"'

%-0-!",#,' *,!' *$%$0.,!' *$' $!=5/,"(#' %-+,0,'

?' ),#$2' E,),!' .-05"$)' *$,0/$+' *,!' *$%$0.,!'

*,+,0'$!=5/,"(#'%-+,0,'>'0$!4452'N-+,!T5"!6,@'

*$+,=5=,!'.#(%-*5#'.-!50.,",!'0-!445!,=,!'

#-%$!' =(0.(%$"' nanohybrid dan di simpan di 

$!=5/,"(#'%-+,0,'>R'T,02'U-05*$,!'*$+,=5=,!'

.-#-!*,0,!'*-!4,!'methylen blue'9:'%-+,0,'

R'T,0'*,!'.-0/-+,),!'4$4$'%-&,#,'+(!4$"5*$!,+2'

N-+,!T5"!6,@' microleakage' *$5=5#' *-!4,!'

0-!4,0,"$'=-*,+,0,!'.-!-"#,%$'methylen blue 

.,*,'%,0.-+'*$'/,<,)'0$=#(%=(.'metalography 

*-!4,!'.-#/-%,#,!'9I72

Q,%$+' *,",' 6,!4' *$.-#(+-)@' *$,!,+$%$%'

0-!445!,=,!' NPNN2' U-05*$,!' *$5T$'

!(#0,+$",%' *,",' *-!4,!' 5T$' Shapiro-Wilk dan 

*$5T$')(0(4-!$",%'*,",'*-!4,!'5T$'Levene2'X$=,'

*,",')(0(4-!'*,!'!(#0,+'0,=,'0-!445!,=,!'

5T$'One-Way ANOVA@'=-05*$,!'5!"5='0-!45T$'

.-#/-*,,!'#-#,",',!",#'=-+(0.(='5T$'*$45!,=,!'

5T$'Post Hoc LSD. 
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HASIL PENELITIAN

Q,%$+' .-!-+$"$,!' 0-!5!T5==,!' /,)<,'

)$*#(4-!' .-#(=%$*,' 89:@' =,#/,0$*' .-#(=%$*,'

89:' *,!' ,^5,*-%"' 0-0$+$=$' =-0,0.5,!'

microleakage'6,!4'*$"5!T5==,!'*-!4,!',*,!6,'

.-!-"#,%$'_,"'.-<,#!,'%-.-#"$'4,0/,#'/-#$=5"`

'J,L

'J/L

'J&L
Gambar 12' P-!-"#,%$' _,"' .-<,#!,' .,*,' %,0.-+' J,L'

Q$*#(4-!'P-#(=%$*,'89:@' J/L'U,#/,0$*'P-#(=%$*,'89:@'

J&L'=(!"#(+'J,^5,*-%"L

V,",S#,",' !$+,$' =-*,+,0,!' 0$&#(+-,=,4-'

.,*,'=-+(0.(=')$*#(4-!'.-#(=%$*,'89:'6,$"5'

Z@RZ?Z'00@'.,*,'=-+(0.(='=,#/,0$*'.-#(=%$*,'

89:' 6,$"5' ?@ARAA' 00' *,!' .,*,' =-+(0.(='

=(!"#(+'6,$"5'9@?a9Y'00'%-.-#"$'6,!4'"-#*,.,"'

.,*,' ",/-+'A2'O,#$'*,",'),%$+'.-!45=5#,!'!$+,$'

=-*,+,0,!' 0$&#(+-,=,4-' =-05*$,!' *$+,=5=,!'

5T$'!(#0,+$",%'*-!4,!'5T$'N),.$#(Sb$+='*-!4,!'

),%$+'.,*,'",/-+'>2

Tabel 12'P-!45=5#,!'!$+,$'=-*,+,0,!'microleakage pada 

8'=-+(0.(='.-#+,=5,!

Tabel 22'Q,%$+']T$'Shapiro Wilk

Q,%$+' ,!,+$%$%' *-!4,!' 5T$' N),.$#(' b$+='

0-!5!T5==,!'/,)<,'%-05,'=-+(0.(='0-0$+$=$'

!$+,$'.'c'I@I9'%-)$!44,'*,",'"-#*$%"#$/5%$'!(#0,+2'

N-+,!T5"!6,@'*$+,=5=,!'5T$')(0(4-!$",%'*-!4,!'

),%$+'%-/,4,$'/-#$=5"2'

Tabel 3.'Q,%$+']T$'Levene

Q,%$+'5T$')(0(4-!$",%'*-!4,!'5T$'Levene 

0-!5!T5==,!'!$+,$'I@AI>'J.KI@I9L'0-!5!T5==,!'

/,)<,' *,",' )(0(4-!2' X,*$@' *,#$' ),%$+' 5T$'

!(#0,+$",%' *,!' )(0(4-!$",%' 0-!5!T5==,!'

/,)<,'*,",'"-#*$%"#$/5%$'!(#0,+'*,!')(0(4-!2

' E-#*,%,#=,!' 5T$' one way ANOVA 

*$*,.,"=,!',*,'.-#/-*,,!'.,*,'0,%$!4S0,%$!4'

=-+(0.(=' *-!4,!' %$4!$H=,!%$' I@III' J.KI@I9L'

%-)$!44,' *,.,"' *$$!"-#.#-",%$=,!' /,)<,'

"-#*,.,"' .-#/-*,,!' =-*,+,0,!' microleakage 

,!",#' =-+(0.(=' )$*#(4-!' .-#(=%$*,' 89:@'

=,#/,0$*'.-#(=%$*,'89:'*,!'aquadest. 

Tabel 4.'Q,%$+']T$'One Way ANOVA
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E-#*,%,#=,!' 5T$' Post Hoc LSD@'

*$*,.,"=,!' ,*,' .-#/-*,,!' .-!4,#5)' .,*,'

=-+(0.(=' )$*#(4-!' .-#(=%$*,' 89:' *,!'

=,#/,0$*' .-#(=%$*,' 89:' *-!4,!' %$4!$H=,!%$'

I@IIR'J.KI@I9L2

Tabel 52'Q,%$+'5T$'Post Hoc LSD

DISKUSI

Q,%$+' ,!,+$%,' %","$%"$=' *$*,.,"=,!' /,)<,'

"-#*,.,"'.-#/-*,,!'%$4!$H=,!',!",#,'=-+(0.(='

)$*#(4-!' .-#(=%$*,' 89:@' =,#/,0$*' .-#(=%$*,'

89:' *,!' aquadest terhadap microleakage 

.,*,'#-%$!'=(0.(%$"'nanohybrid2'Q,+'$!$'%-%5,$'

*-!4,!' .-!-+$"$,!' [++$,%' *,!' N,TT,!' J>II>L@'

/,)<,' .#(%-*5#' intracoronal bleaching dapat 

0-!$!4=,"=,!'microleakage pada restorasi resin 

=(0.(%$"2'Microleakage'"-#T,*$'=,#-!,'#-%$*5,+'

.-#(=%$*,'6,!4'0-!4,!*5!4'(=%$4-!@'"-#T-/,='

*$' -0,$+' *,!' *-!"$!' 6,!4' *$+-.,%=,!' %-+,0,'

bleaching' *,.,"' 0-!4),0/,"' .(+$0-#$%,%$'

#-%$!'=(0.(%$"'9. Polimerisasi terdiri dari tahap 

$!$%$,%$@' .#(.,4,%$@' "-#0$!,%$2' ;,),.' $!$%$,%$'

,*,+,)' ",),.' *$0,!,' =(0.+-=%' 0(!(0-#S

#,*$=,+' /-/,%' 5!"5=' 0-!&$.",=,!' #,!",$'

,<,+2' ;,),.' .#(.,4,%$' ,*,+,)' ",),.' *$0,!,'

=(0.+-=%' 0(!(0-#S#,*$=,+' /-/,%' /-#"-05'

*-!4,!' 0(!(0-#' +,$!' *,!' 0-0/-!"5=' %5,"5'

rantai polimer. Tahap terminasi adalah tahap 

*$0,!,'>'#,*$=,+'/-/,%'%,+$!4'/-#$!"-#,=%$'*,!'

0-0/-!"5='$=,",!'=(C,+-!'6,!4'%",/$+2'3=%$4-!'

6,!4'"-#T-/,='*$'-0,$+'*,!'*-!"$!',=$/,"'#-%$*5,+'

.-#(=%$*,' 0-!6-/,/=,!' "-#T,*$!6,' "-#0$!,%$'

*$!$@'%-)$!44,'.#(%-%'.(+$0-#$%,%$'"$*,='"-#T,*$'

%-0.5#!,'*,!'0-!$0/5+=,!'&-+,)'*$'$!"-#1,&-'

#-%$!S4$4$2' ;-#0$!,%$' *$!$' ,*,+,)' "-#"5"5.!6,'

#,!",$' 6,!4' "-#+,+5' &-.,"' ,=$/,"' "-#.,.,#!6,'

(=%$4-!' %-)$!44,' "$*,=' "-#/-!"5=' $=,",!' 6,!4'

%",/$+'AI.

O,#$' *,",' ),%$+' .-!-+$"$,!' T54,' *$=-",)5$'

nilai microleakage'#-%"(#,%$'#-%$!'=(0.(%$"'.,*,'

=-+(0.(=' )$*#(4-!' .-#(=%$*,' 89:' JZ@RZ?ZL'

+-/$)' "$!44$' *$/,!*$!4=,!' =-+(0.(=' =,#/,0$*'

.-#(=%$*,' 89:' J?@ARAA' 00L' *,!' =-+(0.(='

=(!"#(+' J9@?a9Y' 00L2' ' Q,+' $!$' *$=,#-!,=,!'

)$*#(4-!'.-#(=%$*,'0-0$+$=$',4-!'(=%$*,%$'6,!4'

=5,"' %-)$!44,' 0-0$+$=$' =-0,0.5,!' *-%"#5="$1'
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