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Cristiane Rocha é cirurgiã-dentista graduada pelo curso de Odontologia da ULBRA Canoas.
Luis Eduardo Duarte Irala é professor de Endodontia do curso de Odontologia da ULBRA Canoas.
Alexandre Azevedo Salles é professor de Endodontia do curso de Odontologia da ULBRA Canoas.
Renata Grazziotin-Soares é aluna do curso de Doutorado em Odontologia da ULBRA Canoas.

Endereço para correspondência: Luis Eduardo Duarte Irala - Av. Farroupilha, 8001. Prédio 22 – 4º andar. Bairro 
São José. Canoas/RS. CEP: 92425-900. E-mail: luis.irala@terra.com.br
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6M$='@$65*$66$>*B&'M<33'=P*'/5*&'/5<;23'=P*@'/</6(*'/5*&'M<33'=P*'/5*&'/5<;23'=P*A=6L&%3'=(F*
$>'$*Z6=6*!*M65*%/*C6$=<*(3';(*;P*'@=P3<@*=6(</*</*%=56=*$%*\66A*$>6*$%%$>*@=%Z/*';%+6*%?*$>6*(3';*
@%+6=,*Q*H3'((*@P3</56=*B"*&&*%?*5<'&6$6=*'/5*-)"*@&*%?*>6<H>$F*Z'(*!*M65*'=%2/5*$>6*=%%$*'A6M*
Z'(*!*M65,*Y>6*5<=6@$*@%/$'@$*$6($*Z'(*=6'3<765*;P*A'A6=(*5<(\(*Z6=6*(%'\65*Z<$>*CDEE*B0* SF*
$>'$*A2$*5<=6@$3P*</*@%/$'@$*Z<$>*$>6*'H'=,*]%=*$>6*($6'&*$6($)*Z6*A2$*'*A'A6=*A%</$*</$%*@'/'3*=%%$*
(%'\65*Z<$>*CDEE*B0 SF*$>'$*=6&'</65*A6=*8!*>%2=(,*Y>6*=6(23$(*(>%Z65*$>'$*$>6*CDEE*Z'(*
6??6@$<+6*'H'</($*&<@%%=H'/<(&(*Z>6/*</*5<=6@$*@%/$'@$*Z<$>*$>6&)*Z<$>*7%/6(*%?*;'@$6=<'3*</><;<$<%/,*
^6H'=5</H*$>6*=636'(6*%?*+'A%=*;P*CDEE*</$%*56*@'/'3*=%%$)*$>6=6*Z'(*/%*'/P*=6'@$<%/)*;6@'2(6*
$>6=6*Z'(*;'@$6=<'3*H=%Z$>,

J'FK-,%E(^%%$*@'/'3*$>6='AP,*Enterococcus faecalis,*Staphylococcus aureus, in vitro,
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56*@'/'<(*='5<@23'=6(,*_'@$G=<'(*6*(62(*(2;A=%52$%(*(I%*@%/(<56='5%(*'(*&'<%=6(*@'2('(*
5'(*A'$%3%H<'(*A23A'=6(*6*A6=<=='5<@23'=6(*B`'\6>'(><*6$*'3,)*-a."F,*Q$G*&6'5%(*5'*
5G@'5'*56*b9)*H='/56*A'=$6*5%(*6($25%(*&<@=%;<%3UH<@%(*56(('(*</?6@Vc6(*</5<@'+'*%*
A=65%&N/<%*56*;'@$G=<'(*'6=U;<'(*6*?'@23$'$<+'(,*E%/$25%)*#2/5O+<($*B-ab.F*%;(6=+%2*
O26*a!)0d*5'(*;'@$G=<'(*<(%3'5'(*56($6(*@'/'<(*</?6@$'5%(*6='&*'/'6=U;<'(*6($=<$'(,

#@><356=* B-ab!F* @<$'* O26* %*&63>%=* 6*&'<(* (6H2=%*&G$%5%* 2$<3<7'5%* A'='*
56(@%/$'&</'=*%*(<($6&'*56*@'/'<(*='5<@23'=6(*G*'*@=<$6=<%('*3<&A67'*5%*@%/$6e5%*
(GA$<@%* /6@=U$<@%,*D2<$'(* +676()* 2&'* </?6@VI%* A6=(<($6/$6* 5%* @'/'3* ='5<@23'=* G*
=6(23$'5%*5%*A=6A'=%*;<%&6@R/<@%*6*5'*&65<@'VI%*</$='@'/'3*</'56O2'5%(,*#';6L(6*
O26*'*'VI%*&6@R/<@'*6*?N(<@'*5'*</($=2&6/$'VI%*6*5'*<==<H'VI%*(I%*(2!*@<6/$6(*A'='*
63<&</'=*2&'*O2'/$<5'56*(2;($'/@<'3*56*H6=&6(*6*$6@<5%*56H6/6='5%*5%*</$6=<%=*5%(*
@'/'<(*B_P($=%&)*#2/5O+<($)*-af-F,*W/$=6$'/$%)*'*63<&</'VI%*$%$'3*56*;'@$G=<'(*/I%*
G*%;(6=+'5'*/'*&'<%=<'*5%(*@'(%()*2&'*+67*O26*6M<($6&*3%@'<(*</'@6((N+6<(*$'/$%*g*
</($=2&6/$'VI%*O2'/$%*'%*<==<H'/$6,

D<@=%=H'/<(&%(*h='&LA%(<$<+%(* '/'6=U;<%(* 6($=<$%(* %2* ?'@23$'$<+%()* @%&%*%*
Enterococcus faecalis)*$i&*&'<%=*</"*2i/@<'*(%;=6*%*A=%H/U($<@%*5'*$6='A<'*6/5%5X/$<@')*
'A6('=*56*;'@<3%(*h='&L/6H'$<+%(* '/'6=U;<%(* 6($=<$%(* 6M6=@6=6&*2&*A'A63* =636+'/$6*
/'*%@%==i/@<'*56* (</$%&'$%3%H<'* @3N/<@'* Bj''A'('3%)-aa0F,*Q*&'<%=<'*5'(* </?6@Vc6(*
6/5%5X/$<@'(*G*56*%=<H6&*&<($'*6*A%3<&<@=%;<'/')*@%&*A=65%&N/<%*5'*;'@$G=<'(*'/'6=U;<'(*
6($=<$'()*(6/5%*O26)*56($'()*'(*&'<(*<(%3'5'(*(I%*%(*;'@<3%(*H='&L/6H'$<+%(*B#<O26<='*6$*
'3,)*-aa.F,

Y'/%&'=2*]<3>%* 6$* '3,* B8998F* '$=<;2N='&* g(* ;'@$G=<'(* 2&*A'A63* 56@<(<+%* /%*
56(6/+%3+<&6/$%*5'(*36(c6(*A6=<'A<@'<(*@=X/<@'(,*W&;%='*'*6MA=6((<+'*=652VI%*56*
&<@=%=H'/<(&%(*$6/>'*(<5%*%;(6=+'5'*'AU(*'*@%/@32(I%*5'*3<&A67'*6*&%563'H6&)*
6($25%(*=63'$'='&*O26*%*6&A=6H%*5'*&65<@'VI%*</$='@'/'3*?'+%=6@6*%*A=%@6((%*56*
=6A'=%* $6@<52'3* 'AU(* %* $='$'&6/$%* 56* 56/$6(* 56(A%3A'5%(* Bj%33'/5* 6$* '3,)* -abak*
_P($=%&)*#2/5O+<($)*-af-k*_P($=%&*6$*'3,)*-afbk*Q((65)*-aa0k*#P5/6P)*W($=63')*-aa.)*
S%A6()*#<O26<=')*-aaaF,
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jJ*5<?6=6/$6(*(<$2'Vc6(*/'*@3N/<@'*6/5%5X/$<@'*6&*O26*6($J*</5<@'5'*'*2$<3<7'VI%*
56*2&'*&65<@'VI%*</$='@'/'3)* $'<(*@%&%l*/'*&'/2$6/VI%*5%*('/6'&6/$%*@%/O2<($'5%*
52='/$6*%*A=6A'=%*5%*@'/'3*='5<@23'=*6&*56/$6(*@%&*A%3A'*+<$'3*6*%*@%/$=%36*&<@=%;<'/%*
6&*56/$6(*@%&*/6@=%(6*A23A'=*B#%'=6()*h%35;6=H)*899-F,

m6/$=6* '(* +J=<'(* (2;($R/@<'(* @%&* 6($'*!*/'3<5'56)* %(* @%&A%($%(* ?6/U3<@%(*
B62H6/%3)*?6/%3*@'/?%='5%*6*A'='&%/%@3%=%?6/%3*@%&;</'5%F)*%(*'356N5<@%(*B$=<@=6(%3*
?%=&'3</'*6*H32$'='356N5%F)*'3G&*5%*><5=UM<5%*56*@J3@<%*6*'/$<;<U$<@%(*(I%*%(*&'<(*
</5<@'5%(,

Q*@%&;</'VI%*5%*CDE*@%&*%2$='(*(2;($R/@<'(*%2*'*(2'*5<32<VI%*$6&*(<5%*A=%A%($'*
@%&*%*%;16$<+%*56*A%$6/@<'3<7'=*'*'$<+<5'56*'/$<&<@=%;<'/'*6*=6527<=*'*@<$%$%M<@<5'56*5%*
&65<@'&6/$%,*Q*3<$6='$2='*=6+63'*O26*%*CDE*A%56*(6=*'((%@<'5%*g*@R/?%=')*'%*]2='@</*
%2*5<32N5%*6&*JH2',

Q*A'=$<=*5'*@%&;</'VI%*5%*CDE*@%&*'*@R/?%=')*6&*A'=$6(*+'=<J+6<()*?%=&'L(6*2&'*
&<($2='*3NO2<5'*56/%&</'5'*A'='&%/%@3%=%?6/%3*@'/?%='5%*BCDEEF,*Q*@R/?%='*=6527*
%*A%56=*@J2($<@%*5%*CDE*A2=%*6*'*&<($2='*G*$'/$%*&6/%(*<==<$'/$6*O2'/$%*&'<(*@R/?%='*
@%/$<+6=,*W($'*'((%@<'VI%)*'3G&*56*?2/@<%/'=*@%&%*2&*+6N@23%)*A=%A<@<'*2&*'2&6/$%*5%*
A%56=*H6=&<@<5')*6*=6527*$'&;G&*(62*A%$6/@<'3*56*<==<$'VI%*BS6%/'=5%)*-aa-F,*:*CDEE*
'A=6(6/$'*;'<M'*$6/(I%*(2A6=!*@<'3*6*'$2'*A%=*@'A<3'=<5'56)*'H</5%*'*5<($R/@<'*/%*(<($6&'*
56*@'/'<(*BD<3'/%*6$*'3,)*-af0F,*C%=G&)*'3H2/(*6($25%(*56&%/($='='&*O26*%*CDEE*A%56*
A6=56=*'*(2'*6!*@J@<'*'/$<;'@$6=<'/'*'AU(*8!L!f*>%='(*56+<5%*'*(2'*+%3'$<3<5'56*BD6((6=)*
E>6/)*-af!k*`%%/$%/H\'6Z*6$*'3,)*-affF,

#6H2/5%* S%A6()* #<O26<='* B-aaaF* 6($6* A=%52$%* 56(6&A6/>'* (2'* '$<+<5'56*
'/$<&<@=%;<'/'*A63%*@%/$'$%*5<=6$%*5%* 3NO2<5%*@%&*%(*&<@=%=H'/<(&%()*%2*A63'* 'VI%*
5%(*+'A%=6(*3<;6='5%(,*Q*A=%A%=VI%*&'<(*6&A=6H'5'*G*'*=6@%&6/5'5'*A%=*#%&&6=*6$*
'3,*B-a..F)*O26*2$<3<7'*$=i(*A'=$6(*56*CDE*A'='*(6$6*56*@R/?%=',*#6H2/5%*'2$%=6()*6($'*
'((%@<'VI%*G*;'@$6=<@<5'*6*A='$<@'&6/$6*A6=56*(2'(*A=%A=<65'56(*<==<$'/$6()*(%;*@%/5<Vc6(*
56*2(%*@3N/<@%,*E%&6=@<'3&6/$6)*%*CDE*6($J*'((%@<'5%*g*@R/?%='*/'*A=%A%=VI%*0)"l.)"*
B##*n><$6*_='(<3F,

Q*A'=$<=*56(('(*@%/(<56='Vc6()*6($6*6($25%*$6&*@%&%*%;16$<+%*</+6($<H'=*'*'$<+<5'56*
'/$<&<@=%;<'/'*5%*C'='&%/%@3%=%?6/%3*E'/?%='5%*BCDEEF*A%=*@%/$'$%*5<=6$%*6*A%=*+'A%=*
@%/$='*Enterococcus faecalis*6*Staphylococcus aureus,

0:ID;D8DA<!
W($6*$=';'3>%*?%<*(2;&6$<5%*6*'A=%+'5%*A63%*E%&<$i*56*o$<@'*3%@'3*'/$6(*5'*(2'*

=6'3<7'VI%,

K$<3<7'='&L(6*-9*56/$6(*>2&'/%(*6M$='N5%(*B@'/</%(*(2A6=<%=6(*6*</?6=<%=6(*6*A=GL
&%3'=6(*(2A6=<%=6(*6*</?6=<%=6(F,*Q*';6=$2='*@%=%/J=<'*?%<*=6'3<7'5'*6&*$%5'(*'(*'&%($='(*
A%=*&6<%*56*2&'*A%/$'*5<'&'/$'5'*6(?G=<@'*-9-!*B]'+'F*6*;=%@'(*/p*8*6*/p*!*6(?G=<@'(*
@'=;<56*56*>'($6*&G5<'*Bm6/$(A3P*q*D'<336?6=F,*:*A=6A'=%*@6=+<@'3* ?%<* =6'3<7'5%*@%&*
;=%@'(*3'=H%*[*6*[[*BD%P@%*K/<%/*_=%'@>F,
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/,'3&,-(%&5(&*-5",&5
E'5'*56/$6*?%<*6/+%3$%*6&*H'76*6*!*M'5%*'*2&'*&%=('*A'='*=6'3<7'VI%*5%*A=6A'=%*

O2N&<@%L&6@R/<@%,*Q*&65<5'*5%*E^Y*B@%&A=<&6/$%*=6'3*56*$=';'3>%F*?%<*6($';636@<5'*
O2'/5%*'*3<&'*$<A%*`T-9*6($'+'*12($'A%($'*'%*?%='&6*'A<@'3)*=6@2'/5%L(6*-*&&,*Q*
</($=2&6/$'VI%*5%*@'/'3*?%<*?6<$'*@%&*3<&'(*&'/2'<(*56*'V%*</%M<5J+63*A63'*$G@/<@'*
@%=%'LJA<@6,*:*;'$6/$6*'A<@'3*?%<*A'5=%/<7'5%*@%&*'*3<&'*T!9,*Q*<==<H'VI%*?%<*?6<$'*
@%&*><A%@3%=<$%*56*(U5<%*'*@'5'*$=%@'*56*</($=2&6/$%,*^6'3<7%2L(6*$%'36$6*!*/'3*@%&*
-&S*WmYQ*-bd,*]</'3&6/$6)*=6'3<7%2L(6*56(;=<5'&6/$%*?%='&</'3*@%&*3<&'*T8",

E'5'*'&%($='*?%<*!*M'5'*@%&*=6(</'*'@=N3<@'*'2$%A%3<&6=<7J+63*/%*@6/$=%*56*5'*
$'&A'*56*A3'@'*56*C6$=P)*O26*>'+<'*(<5%*A=6+<'&6/$6*A6=?2='5')*A6=&'/6@6/5%*'*@%=%'*
56/$'3*A'='*@<&'*5'*$'&A'*5'*A3'@'*6*'*='<7*A'='*;'<M%,*r'*='<7*?%<*!*M'5%*2&*@<3</5=%*
56*+<5=%*B'3$2='*56*-)"*@&*6*5<R&6$=%*56*"*&&F,*:*@<3</5=%*A6=&<$<'*O26*'*='<7*56/$'=<'*
!*@'((6*'A=%M<&'5'&6/$6*'*8*&&*5%*&6<%*56*@23$2=')*/'*;'(6*5'*A3'@',

/,'3&,-('(%#5",#.9#OP-(%-5(*'#-5
C'='*%*@'35%*/2$=<6/$6)*A6(%2L(6*0bH*56*E'35%*_j[*B_='</*j6'=$*[/?2(<%/*_=%$>*

q*Q@2&65<'F*6&*;'3'/V'*(6&<'/'3N$<@'*Bm<H<&65*"999*EF*6*5<((%3+62L(6*6&*-999&3*
56*JH2'*56($<3'5',*m<($=<;2<2L(6*6($6*+%32&6*6&*$2;%(*56*6/('<%*$'&A'*=%(@'*q*a&3*
A%=*$2;%*q*6*6($6=<3<7%2L(6*6&*'2$%@3'+6*B]Q__W*q*D%563%*-90F*'*-8-pE*52='/$6*
-"*&</2$%(,*C'='* %* JH'=)* A6(%2L(6* 0bH*56*E'35%*_j[)* '@=6(@<5%*56*-"H*56*sH'=*
_'@$6=<%3UH<@%*BD<@=%*D65L^6?,l*8-8.F*q*%*6O2<+'36/$6*'*-)"d*5%*+%32&6*$%$'3*q*6*
5<((%3+62L(6*6&*-999&3*56*JH2'*56($<3'5'*6*'@%/5<@<%/%2L(6*6&*?='(@%*R&;'=*"99&S*
;%@'*3'=H'*$'&A'*=%(@')*%(*O2'<(*?%='&*'2$%@3'+'5%(*'*-8-pE*52='/$6*-"*&</2$%(,*
QAU()*5<($=<;2<2L(6*%*&6<%*6&*A3'@'(*56*C6$=P*56*+<5=%*Ba9&&F,*K$<3<7'/5%L(6*2&'*
A<A6$'*H='52'5')*?%='&*+6=$<5%(*89&3*5%*&6<%*6&*@'5'*A3'@')*A=%&%+6/5%L(6*2&'*
6(A6((2='*56*!*&&*56*JH'=,*

19="#$-('(3,'3&,-(%&5(+'3&5
]%='&*2$<3<7'5'(*@23$2='(*A2='(*56*Enterococcus faecalis*q*QYEE*B@b909SF*

6*Staphylococcus aureus*q*QYEE*B@*."-8F*%;$<5'(*5%*[/($<$2$%*r'@<%/'3*:(Z'35%*
E=27L*]<%@=27,*Q(*;'@$G=<'(*?%='&*(2(A6/('(*6&*a&3*56*_j[*3NO2<5%*6($G=<3*6*36+'5'(*g*
6($2?'*;'@$6=<%3UH<@'*B_<%&'$<@F*'*0bpE*A%=*8!*>%='(,*QAU()*%(*$2;%(*@%&*@=6(@<&6/$%*
;'@$6=<'/%*?%='&*'12($'5%(*@%/?%=&6*%*$2;%*/p-*5'*6(@'3'*D@*]'=3'/5)*O26*6O2<+'36*'*
@%/@6/$='VI%*56*0*t*-9f*@G323'(*A%=*&S,*Q*(6H2<=)*?%='&*=6'3<7'5'(*O2'$=%*5<32<Vc6()*
$='/(?6=</5%L(6*-&S*5'*(2(A6/(I%*;'@$6=<'/'*56*2&*$2;%*A'='*%*%2$=%)*'$='+G(*56*
2&'*&<@=%A<A6$'*BQ@<5)*[/5,*_='(<36<='F)*%;$6/5%L(6*'((<&*2&'*5<32<VI%*56*-l09999*
'*A'=$<=*5%*$2;%*/p-*5'*6(@'3'*D@*]'=3'/5,*Q*@'5'*5<32<VI%)*%(*$2;%(*6='&*"*'&;'5%(*
'%*?%H%*6*'H<$'5%(,
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1-)+')",&OP-(<)#.#"Q,#&(0R)#*&(S1<0T
:(*&<@=%=H'/<(&%(*E.faecalis*6*S.aureus*?%='&*@23$<+'5%(*6&*&6<%*56*@23$2='*_j[*

6*</@2;'5%(*g*$6&A6='$2='*56*0bpE*A%=*8!*>%='(,*QAU()*@%&*%*'2MN3<%*56*2&'*'3V'*56*
A3'$</')*@%36$%2L(6*&'$6=<'3*56(('(*A3'@'(*6*6($'(*@G323'(*&<@=%;<'/'(*?%='&*(2(A6/('(*6&*
(%32VI%*!*(<%3UH<@'*B[/5,*]'=&'@i2$<@'*Y6M%/F*6($6=<3<7'5',*C'='*%(*5%<(*&<@=%=H'/<(&%()*
'*(2(A6/(I%*?%<*'12($'5'*'%*$2;%*/p*-*5'*6(@'3'*D@*]'=3'/5)*/'*@%/@6/$='VI%*'A=%M<&'5'*
56*0*t*-9f*@G323'(*A%=*&S,

C'='* (6*56$6=&</'=* '*E[D* BE%/@6/$='VI%* [/<;<$U=<'*DN/<&'F* ?%='&* =6'3<7'5'(*
5<32<Vc6(*5%*'H6/$6*'/<$<&<@=%;<'/%*@%&*%*2(%*56*2&'*&<@=%A<A6$'*56*+%32&6*+'=<J+63*
BjE*j<H>* $6@>* 3';4* 9)-L8 SF* /%(* $2;%(* @%/$6/5%* @'35%*_j[* @%/$'&</'5%* @%&*%*
&<@=%=H'/<(&%,*Q(*5<32<Vc6(*+'=<'='&*56*9)0*'*0 S*56*A=%52$%,*r'*(6O2i/@<')*%(*$2;%(*
56*6/('<%*?%='&*</@2;'5%(*'*0bpE*A%=*!f*>%='(,*QAU(*%*A6=N%5%*56*</@2;'VI%)*%*&'$6=<'3*
?%<*'/'3<('5%*&'@=%(@%A<@'&6/$6*O2'/$%*g*A=6(6/V'*%2*'2(i/@<'*56*$2=+'VI%)*</5<@'$<+'*
%2* /I%*5'*&23$<A3<@'VI%*56*&<@=%=H'/<(&%(,*W&A=6H'='&L(6* $'&;G&*5%<(* H=2A%(*
@%/$=%36()*2&*/6H'$<+%*6*2&*A%(<$<+%,*r%*@%/$=%36*/6H'$<+%*'+'3<%2L(6*'*O2'3<5'56*6*
6($6=<3<5'56*5%*&6<%)*6/O2'/$%*/%*A%(<$<+%*'+'3<%2L(6*'*+<';<3<5'56*5'(*@6A'(*2$<3<7'5'(*
/%*6MA6=<&6/$%,

<)-+9=&OP-(%&5(3=&+&5
K$<3<7'/5%L(6*2&'*&<@=%A<A6$'*@%&*A%/$6<='(*6($G=6<(*6*56(@'=$J+6<()*A=%@6562L

(6* g* </%@23'VI%*5'(*A3'@'(* @%&*%(* =6(A6@$<+%(*&<@=%=H'/<(&%(,*]%<*5<(A6/('5%*2&*
</U@23%*56*-99 S*B9)-&3F*56*(2(A6/(I%*&<@=%;<'/'*5<32N5'*B-l09999F)*O26*?%<*(6&6'5'*
<&65<'$'&6/$6*(%;=6*'*(2A6=?N@<6*5%*&6<%)*@%&*%*'2MN3<%*56*2&'*'3V'*56*m=<H'3(\<,*W($'*
$G@/<@'*?%<*2$<3<7'5'*A'='*@'5'*&<@=%=H'/<(&%*6*=6A6$<5'*$=i(*+676(*@%&*@'5'*2&*5636()*
2$<3<7'/5%L(6*2&'*/%+'*A3'@'*6($G=<3*A'='*@'5'*&<@=%=H'/<(&%,

I'5"'(3-,(+-)"&"-(%#,'"-
C'='*%*$6($6*A%=*@%/$'$%*5<=6$%)*@%/?6@@<%/'='&L(6*5<(@%(*56*A'A63*!*3$=%*@%&*%*2(%*

56*?2='5%=*56*?%3>'*%?N@<%,*S%H%*'AU()*6($6(*5<(@%(*?%='&*6($6=<3<7'5%(*6&*'2$%@3'+6)*6*
6&*(6H2<5')*<&A=6H/'5%(*@%&*0 S*5%*'H6/$6*'/$<&<@=%;<'/%*BCDEE)*##*n\<$6*_='(<3)*
S%$6*99&)*u'3<5'56*9a4:KY*899fF*56/$=%*56*2&*@%A%*56*_6@\6=*6($G=<3)*'$='+G(*5'*A<A6$'*
56*+%32&6*+'=<J+63)*(6H2=%(*A%=*2&'*A</V',*Q*(6H2<=)*?%='&*@%3%@'5%(*(%;=6*'*(2A6=?N@<6*
5%*JH'=*</%@23'5%)*A=6((<%/'/5%L(6*36+6&6/$6,

I'5"'(3-,($&3-,
C'='*'*'A3<@'VI%*5%*&65<@'&6/$%*/%(*@'/'<(*='5<@23'=6()*2$<3<7'='&L(6*@%/6(*56*

A'A63*';(%=+6/$6*T!9*Bm6/$(A3PF*6($G=6<(*$'&;G&*6&;6;<5%(*6&*0 S*5%*A=%52$%*B!*H2='*
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!F,*:(*@%/6(*?%='&*36+'5%(*'%*</$6=<%=*5%*@'/'3*='5<@23'=*'$='+G(*56*2&'*A</V'*6($G=<3)*
56<M'/5%L(6*6($6*@%/6*/%*</$6=<%=*56*@'5'*@'/'3)*@%&*'*&65<5'*-*'*8*&&*'O2G&*5%*E^Y*
56*@'5'*2&*5636(,*C%($6=<%=&6/$6)*'*@R&'='*A23A'=*?%<*(63'5'*@%&*;%3</>'*56*'3H%5I%*
'2$%@3'+'5'*6*&'$6=<'3*=6($'2='5%=*$6&A%=J=<%*BE'+<$L0DF)*@2<5'/5%*A'='*O26*$<+6((6*!*
&&*56*&'$6=<'3*56(56*%*@'+%*(2A6=!*@<'3*5'*@'+<5'56*A=6A'='5',

/,-+'55-(%'(3,UB#)+9.&OP-('(#)+9.&OP-
W($'(*A3'@'(*!*@'='&*A=GL</@2;'5'(*g*$6&A6='$2='*'&;<6/$6*A%=*-*'*8*>%='()*@%&*'*

!*/'3<5'56*56*A6=&<$<=*'*5<?2(I%*5'(*(2;($R/@<'(*'/$6(*5%*56(6/+%3+<&6/$%*&<@=%;<'/%,*
QAU(*A=GL</@2;'VI%)*'(*A3'@'(*?%='&*36+'5'(*g*6($2?'*;'@$6=<%3UH<@'*'*2&'*$6&A6='$2='*
56*0bpE*A%=*8!*>%='(V(

!$&=#&OP-(%&5(3=&+&5
Q*'+'3<'VI%*5'(*A3'@'(*?%<*=6'3<7'5'*'AU(*%*A6=N%5%*56*</@2;'VI%*6*%(*=6(23$'5%(*

'/'3<('5%(*A'='*A%($6=<%=*'A=6(6/$'VI%*6&*O2'5=%(,

6:@C8I!;D@
:*v2'5=%*-*'A=6(6/$'*'(*&65<5'(*5%(*>'3%(*56*</<;<VI%*5%*@=6(@<&6/$%*;'@$6=<'/%*

A%=*@%/$'$%*5<=6$%*A'='*%*Enterococcus faecalis)*6+<56/@<'/5%*'*&65<5'*%;$<5'*6&*@'5'*
2&'*5'(*A3'@'()*;6&*@%&%*'*'2(i/@<'*56*$2=+'VI%,*:*CDEE*?%=&%2*>'3%(*56*</<;<VI%*
A%=*@%/$'$%*5<=6$%*6&*$%5'(*'(*A3'@'(*6*/I%*>%2+6*?%=&'VI%*56*>'3%*/%(*JA<@6(*='5<@23'=6(*
O2'/5%*%*?J=&'@%*'$2%2*A%=*+'A%=,*

QUADRO 1 – Medidas dos halos de inibição por contato direto e por vapor, frente ao microrganismo 
Enterococcus faecalis.
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:*v2'5=%*8*'A=6(6/$'*'(*&65<5'(*5%(*>'3%(*56*</<;<VI%*5%*@=6(@<&6/$%*;'@$6=<'/%*
A%=*@%/$'$%*5<=6$%*A'='*'*;'@$G=<'*Staphylococcus*aureus,

QUADRO 2 – Medidas dos halos de inibição por contato direto frente ao microrganismo 
Staphylococcus aureus.

;<@1C@@ND
WM<($6&*$=i(*$G@/<@'(*O26*A%56&*(6=*2$<3<7'5'(*A'='*'+'3<'=*in vitro*'*@'A'@<5'56*

'/$<&<@=%;<'/'*56*?J=&'@%(*2$<3<7'5%(*6&*:5%/$%3%H<'l*%*$6($6*56*5<?2(I%*6&*JH'=)*%*56*
5<32<VI%*6&*@'35%*6*%*56*6MA%(<VI%*5<=6$',

W($6*$=';'3>%*2$<3<7%2*%*&G$%5%*56*5<?2(I%*6&*JH'=)*A%=*@%/($<$2<=L(6*56*2&*&G$%5%*
(<&A36()*A=J$<@%*6*6!*@<6/$6)*6*O26*A6=&<$6*'*%;(6=+'VI%*56*7%/'(*56*</<;<VI%*6*@=6(@<&6/$%*
&<@=%;<'/%*'51'@6/$6(*'%(*5<(@%(*O26*@%/$i&*%*'H6/$6*'*(6=*$6($'5%,*W/$=6$'/$%)*@';6*
=6(('3$'=*O26*%*5<R&6$=%*56($6*>'3%*/I%*6MA=6(('*%;=<H'$%=<'&6/$6*2&'*</<;<VI%)*&'(*
$'&;G&*'*5<?2(I%*56($6*'H6/$6)*/6@6((<$'/5%)*A%=$'/$%)*(6=*6M6@2$'5'*2&'*@%/$='A=%+'*
A'='*O26*(6*A%(('*'+'3<'=*O2'3*%*$<A%*56*>'3%*$6&L(6*A=6(6/$6*BW($=63'*6$*'3,)*899"F,*W($'*
@%/$='A=%+'*G*=6'3<7'5'*'$='+G(*5'*@%36$'*56*&'$6=<'3*5%*>'3%*@%&*%*'2MN3<%*56*2&'*'3V'*
56*A3'$</',*W($6*&'$6=<'3*G*36+'5%*'%*@'35%*_j[)*O26*+'<*A'='*'*6($2?'*A%=*8!*>%='()*A'='*
A%($6=<%=*'/J3<(6*&'@=%(@UA<@'*5'*$2=+'VI%,*#6*/I%*>J*$2=+'VI%)*(<H/<!*@'*O26*/I%*>%2+6*
&23$<A3<@'VI%*;'@$6=<'/'*6*O26*%*A=%52$%*?%<*6?6$<+%,*v2'/5%*%*>'3%*G*56*5<?2(I%)*$6&L(6*'*
A=6(6/V'*56*&<@=%=H'/<(&%()*2&'*+67*O26*(%&6/$6*'*5<?2(I%*5%*A=%52$%*/I%*G*(2!*@<6/$6*
A'='*</<;<=*$'3*@=6(@<&6/$%,*o*<&A%=$'/$6*=6(('3$'=*O26*O2'/5%*>J*'*?%=&'VI%*56*>'3%*56*
</<;<VI%)*%;=<H'$%=<'&6/$6*>%2+6*'*5<?2(I%*5%*A=%52$%,*W/$=6$'/$%)*'*=6@NA=%@'*/I%*G*
+6=5'56<=')*A%<(*A%56*%@%==6=*'*5<?2(I%*5%*?J=&'@%*(6&*O26*636*A=%&%+'*'*</<;<VI%*5%*
@=6(@<&6/$%*&<@=%;<'/%,

r%(*=6(23$'5%(*6/@%/$='5%()*%*>'3%*'%*=65%=*5%(*5<(@%(*56*A'A63*!*3$=%*?%<*56*</<;<VI%)*
A%<(*'AU(*'*=6'3<7'VI%*5'*@%/$='A=%+')*%;(6=+%2L(6*'*'2(i/@<'*56*$2=+'VI%*5%*@'35%*_j[)*
@'='@$6=<7'/5%*'*/I%*&23$<A3<@'VI%*56*&<@=%=H'/<(&%(,
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W&*=63'VI%*g*O2'/$<5'56*56*&<@=%=H'/<(&%(*</%@23'5%(*g*A3'@')*'*&6$%5%3%H<'*
'5%$'5'* (2H6=6*O26* (6* $6/>'*@%&%* =6?6=i/@<'*%* $2;%*/p*-*5'*6(@'3'*D@*]'=3'/5*O26*
@%==6(A%/56*'*0*M*-9f*@G3(*A%=*&S,*r%*6/$'/$%)*6($'*O2'/$<5'56*G*&2<$'(*+676(*&'<%=*
5%*O26*'*O26*(6*$6&*/%*@'/'3*='5<@23'=*O2'/5%*5'*A=6(6/V'*56*</?6@Vc6(*6/5%5X/$<@'(,*
Q((<&*(6/5%)*'@>%2L(6*/6@6((J=<%*6M6@2$'=*5<32<Vc6(*(6=<'5'(*'$G*%;$6=L(6*%*+'3%=*56*
-l09999*'*A'=$<=*5%*$2;%*</<@<'3*/p*-)*@%/?%=&6*$=';'3>%*56*#$65<36)*C%36((%*B899"F,*E%&*
6($'*5<32<VI%)*%;16$<+%2L(6*2&'*O2'/$<5'56*56*&<@=%=H'/<(&%(*&'<(*A=UM<&'*5'*=6'3<5'56)*
+<';<3<7'/5%*'*A6(O2<('*6*'((<&*H6='/5%*=6(23$'5%(*&'<(*@%/5<76/$6(*@%&*'*=6'3<5'56*
@3N/<@',*Q*O2'/$<5'56*56*&<@=%=H'/<(&%(*'*(6=*</%@23'5'*g*A3'@'*56+6=<'*(6=*56*09999*
@G3(*A%=*&S)*(6/5%*6($';636@<5'*2&'*=63'VI%*5<=6$'*6/$=6*%*$'&'/>%*5'(*;'@$G=<'(*6*%*
$'&'/>%*56*2&'*36(I%*A6=<'A<@'3*/%=&'3,*Q(*;'@$G=<'(*2$<3<7'5'(*&656&*@6=@'*56*9)"*'*
-*&<@=X&6$=%,*#6*2&'*36(I%*A6=<'A<@'3*&656)*'A=%M<&'5'&6/$6)*0&&)*<($%*<&A3<@'*/'*
A=6(6/V'*56)*A=%+'+63&6/$6)*09999*;'@$G=<'(,*m6($'*?%=&')*?%<*6($';636@<5'*'*2$<3<7'VI%*
5'*5<32<VI%*56*-l09999*A'='*%*6MA6=<&6/$%,

C'='*&<&6$<7'=*%*6(A'V%*A6=<'A<@'3)*2$<3<7%2L(6*2&*@<3</5=%*56*+<5=%*O26*6/+%3+<'*
'*='<7*56/$'3*6*O26*A6/6$='+'*/'*A3'@'*56*C6$=P)*@21%*%;16$<+%*6='*56*3<&<$'=*'*J=6'*56*
'$2'VI%*5%*?J=&'@%*CDEE,*W($25%(*'/$6=<%=6(*@%&A=%+'='&*O26*%*@%&A'=$<&6/$%*$%$'3*
5'*A3'@'*56*C6$=P*6*&2<$%*H='/56*A'='*O26*'*6+'A%='VI%*5%*&65<@'&6/$%*(61'*6!*@'7*@%/$='*
%(*H6=&6(*'3<*A=6(6/$6(,*Q</5')*'(*A3'@'(*?%='&*A=GL</@2;'5'(*g*$6&A6='$2='*'&;<6/$6*
A%=*-*'*8*>%='()*A%<(*@%&%*@<$'*D<3'/%*6$*'3,*B-af0F)*6($6*?J=&'@%*A%((2<*2&'*;'<M'*
$6/(I%*(2A6=!*@<'3)*6*56+6)*6/$I%)*A6=&<$<=*(2'*5<?2(I%*/%*JH'=*'/$6(*5%*56(6/+%3+<&6/$%*
&<@=%;<'/%,

E%&*%* </$2<$%* 56* 56$6=&</'=* '* O2'/$<5'56* (2!*@<6/$6* 56*CDEE*A'='* </<;<=* %*
@=6(@<&6/$%*;'@$6=<'/%)*6($6*6($25%*@%/$6&A3%2*'*56$6=&</'VI%*5'*E[D*BE%/@6/$='VI%*
[/<;<$U=<'*DN/<&'F)*O26*(6*@%/($<$2<*56*2&*$6($6*56*5<?2(I%*6&*@'35%)*6&*O26*(6*@%/(6H26*
56(@%;=<=*'*A'=$<=*56*O2'3*'*O2'/$<5'56*56*A=%52$%*1J*(6*$6&*'*</<;<VI%*5'*&23$<A3<@'VI%*
&<@=%;<'/',*m6($6*&%5%)*%;(6=+%2L(6*O26*'*A'=$<=*56*9)0* S*(6*?'7*A=6(6/$6*%*A%56=*
;'@$6=<%($J$<@%*5%*?J=&'@%,*C%=G&)*6($'*O2'/$<5'56*G*&2<$%*A6O26/')*(6/5%*@3</<@'&6/$6*
</+<J+63*$iL3'*@%&%*A=%$%@%3%*56*2$<3<7'VI%*5%*CDEE,*Q((<&)*56*?%=&'*'*;2(@'=*2&'*
O2'/$<5'56*&'<(*A=UM<&'*5'*2$<3<7'5'*/'* @3N/<@')*%* $6($6* ?%<* =6'3<7'5%*@%&*0* S*5%*
CDEE)*$'/$%*/%*@%/6*56*A'A63*';(%=+6/$6)*O2'/$%*/%(*5<(@%(*56*!*3$=%(*@%3%@'5%(*(%;=6*'*
(2A6=?N@<6*5%*&6<%*56*@23$2=',*C'='*O26*(6*@>6H'((6*'*6($'*O2'/$<5'56*56*A=%52$%)*%*@%/6*
56*A'A63*';(%=+6/$6*?%<*</<@<'3&6/$6*A6('5%*(6&*%*A=%52$%)*'AU(*6&;6;<5%*/%*CDEE*
@21%*6M@6((%*?%<*=6&%+<5%*6*6/$I%*/%+'&6/$6*36+'5%*g*;'3'/V'*'/'3N$<@')*%*+%32&6*56*
A=%52$%*'3<*!*M'5%*?%<*56$6=&</'5%*A63'*5<?6=6/V'*56*A6(%*56$6@$'5',

m6($6*&%5%)* %* H='/56* O26($<%/'&6/$%* 5%* $=';'3>%* A'(('* '* (6=* 6/$I%* O2'/$%*
'* $G@/<@'*2$<3<7'5'*A'='*'*6M6@2VI%*5%* $6($6*5'*'$<+<5'56*'/$<&<@=%;<'/'*5%*CDEE*
A%=*+'A%=,*wJ*$6/5%*(<5%*56$6=&</'5'*'*O2'/$<5'56*(2!*@<6/$6*5%*A=%52$%*A'='*</<;<=*
'*&23$<A3<@'VI%*&<@=%;<'/'* '* (6=* @%3%@'5'* /%* </$6=<%=* 5%* @'/'3* ='5<@23'=)* 6M<($6* '*
A%((<;<3<5'56*56*O26*'*?'3$'*56*2&*=6(23$'5%*A%(<$<+%*6($61'*6/$I%)*=63'@<%/'5'*g*(2'*
3<;6='VI%*</$='@'/'3,*
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m%(*=6(23$'5%(*%;$<5%()*(6H2/5%*%(*O2'5=%(*-*6*8)*+6=<!*@%2L(6*O26*>%2+6*'$2'VI%*5%*
CDEE*A%=*@%/$'$%*5<=6$%*'%(*5%<(*&<@=%=H'/<(&%(*$6($'5%()*@%==%;%='/5%*@%&*$=';'3>%(*
56*#<O26<='*6$*'3,*B-aa.F*6*S%A6()*#<O26<='*B-aaaF,*Y'3*?'$%*?%<*@%/!*=&'5%*A63'*@%/$='A=%+'*
6&*@'35%*56*_j[)*%/56*/I%*>%2+6*$2=+'VI%,*m6*%2$='*?%=&')*'*(2'*'$2'VI%*A%=*+'A%=)*
@%&%*'5+%H'&*#<O26<=')*S%A6(* B-aaaF*6*S%A6()*#<O26<='* B-aaaF)*/I%* ?%<*@%/($'$'5'*
/6($6*6($25%,*C6=@6;62L(6*'*'2(i/@<'*56*>'3%*(%;=6*%*JH'=)*@>6H'/5%*'%*6M$=6&%*56*>'+6=*
@=6(@<&6/$%*&<@=%;<'/%*6&*$%=/%*5%*?%='&6*'A<@'3)*+</5%*'%*6/@%/$=%*5%(*'@>'5%(*56*
W336=;=2@>)*D2=A>P*B-abbF,

W($25%(*in vitro*(I%*<&A%=$'/$6()*A%<(*$i&*'*@'A'@<5'56*56*H6='=*/%+'(*><AU$6(6(*
56*A6(O2<(',*C6=(A6@$<+'(*56*/%+%(*6($25%(*@%&*&6$%5%3%H<'*(6&63>'/$6*(I%*6(A6='5'()*
@%&%*A%=*6M6&A3%)*@%&*'*2$<3<7'VI%*56*5<?6=6/$6(*&<@=%=H'/<(&%(,*

1DL18C@W:@
E%&*;'(6*/'*&6$%5%3%H<'* 'A3<@'5'* 6* /%(* =6(23$'5%(*%;$<5%(* A%=* 6($6* 6($25%)*

@%/@32<2L(6*O26l

L*:*CDEE*'A=6(6/$%2*'$<+<5'56*'/$<&<@=%;<'/'*@%/$='*%*Enterococcus faecalis*6*
Staphylococcus aureus A%=*@%/$'$%*5<=6$%k*

L* :* CDEE /I%* 'A=6(6/$%2* 6?6$<+<5'56* @%/$='* %*Enterococcus faecalis* 6*
Staphylococcus aureus A%=*+'A%=)*3<;6='5%*'$='+G(*5%*?%='&6*'A<@'3,

6:X:6YL1<!@
Q((65)*#,*C=6+'3i/@<'*56*&<@=%=H'/<(&%(*6&*@'/'<(* ='5<@23'=6(*56*56/$6(*>2&'/%(*
@%&*=6'VI%*A6=<'A<@'3*@=X/<@',*W?6<$%*5%*A=6A'=%*;<%&6@R/<@%*6*5%*@2='$<+%*56*56&%=',*
[&2/%"*2%=6(@i/@<'*</5<=6$'*6*@23$2=',*̂ <;6<=I%*C=6$%)*-aa0,*--9*A,*Y6(6*BS<+=6Lm%@i/@<'F*
q*]'@235'56*56*:5%/$%3%H<'*56*^<;6<=I%*C=6$%L#I%*C'23%,*
_P($=%&*Q)*j'AA%/6/*^C)*#1%H=6/*K)*#2/5O+<($*h,*j6'3</H*%?*A6=<'A<@'3* 36(<%/(*%?*
A23A36((*$66$>*'?$6=*6/5%5%/$<@*$=6'$&6/$*Z<$>*@%/$=%3365*'(6A(<(,*W/5%5*m6/$*Y='2&'$%3,*
-afb*QA=k0B8Fl"fL.0,
_P($=x&*Q)*#2/5O+<($*h,*_'@$6=<%3%H<@*6+'32'$<%/*%?*$>6*6?!*@'@P*%?*&6@>'/<@'3*=%%$*@'/'3*
</($=2&6/$'$<%/*</*6/5%5%/$<@*$>6='AP,*#@'/5*w*m6/$*^6(,*-af-*Q2HkfaB!Fl08-Lf,
W336=;=2@>*W#)*D2=A>P*^Q,*Q/$<&<@=%;<'3*'@$<+<$P*%?*=%%$*@'/'3*&65<@'&6/$*+'A%=(,*w*
W/5%5,*-abb*D'Pk0B"Fl-faLa0,
W($=63'*E)*C<&6/$'*]E,kW($=63'*E^Q,*Y6($6(*&<@=%;<%3UH<@%(* 'A3<@'5%(* g* A6(O2<('*
%5%/$%3UH<@',* [/l* yyyyyy,*W($=63'*E,*D6$%5%3%H<'* @<6/$N!*@'L6/(</%* 6* A6(O2<('* 6&*
%5%/$%3%H<',*#I%*C'23%l*Q=$6(*DG5<@'()*899",*A,-a.L88-,
j''A'('3%*D,*_3'@\LA<H&6/$65*H='&L/6H'$<+6*'/'6=%;6(*</*6/5%5%/$<@*</?6@$<%/(,*]WD#*
[&&2/%3*D65*D<@=%;<%3,*-aa0*D'=k.B8L0Fl8-0Lb,*



#$%&'$%()*+,-.)*/,0-)*123,4567,*89-9"!

j%33'/5*̂ )*#%27'*u)*D633%*n)*r6=P*Dw)*_6=/';6*C]W)*:$%;%/<L]<3>%*wQ,j6'3</H*A=%@6((*
%?*5%Hz(*56/$'3*A23A*'?$6=*A23A$%&P*'/5*A=%$6@$<%/*Z<$>*@'3@<2&*>P5=%M<56,*^6+,*:5%/$,*
K/6(A*-abak*fBaFl.0Lb,
`'\6>'(><*#)*#$'/36P*j^)*]<$7H6='35*̂ w,*Y>6*6??6@$*%?*(2=H<@'3*6MA%(2=6(*%?*56/$'3*A23A(*
</*H6=&L?=66*'/5*@%/+6/$<%/'3*3';%='$%=P*='$(,*:='3*#2=H*:='3*D65*:='3*C'$>%3,*-a."*
#6Ak89l0!9La,
`%%/$%/H\'6Z*#)*#<3'A<@><$*^)*Y>'Z6;%%/*_,*E3</<@'3*'/5*3';%='$%=P*'((6((&6/$(*%?*
@'&A>%='$65*&%/%@>3%=%A>6/%3*</*6/5%5%/$<@*$>6='AP,*:='3*#2=H*:='3*D65*:='3*C'$>%3,*
-aff*w2/k."B.Flb"bL.8,
S6%/'=5%*D^S,*W/5%5%/$<',*Y='$'&6/$%* 5%(* @'/'<(* ='5<@23'=6(,* 8p65,* #I%*C'23%l*
C'/'&6=<@'/')-aa-,
S%A6(*jC)*#<O26<='* 1=,*]w,*D65<@'VI%*[/$='@'/'3,* [/l*yyyyyy,*W/5%5%/$<'l*_<%3%H<'*6*
YG@/<@',*8{65,*^<%*56*w'/6<=%lh2'/';'='*`%%H'/*#,Q)*-aaa,*A,0abL!8.,
D6((6=*jj)*E>6/*̂ #,*Y>6*52='$<%/*%?*6??6@$<+6/6((*%?*=%%$*@'/'3*&65<@'&6/$(,*w*W/5%5,*
-af!*w2/k-9B.Fl8!9L",
D<3'/%*r])*`%33</H*[h)*]'@@></*W],*Y6/(I%*(2A6=!*@<'3*56*'3H2/(*'2M<3<'=6(*O2N&<@%(*
2('5%(*6&*W/5%5%/$<',*^_:*-af0k*0-B-Fl0bLf,
#@><356=*j,* E36'/</H* '/5* (>'A</H* $>6* =%%$* @'/'3,* m6/$* E3</*r%=$>*Q&,* -ab!*
QA=k-fB8Fl8.aLa.,
#<O26<='* w=,* w])* S%A6(*jC,* W($25%* @%&A'='$<+%* 5'* '$<+<5'56* '/$<&<@=%;<'/'* 56*
&65<@'&6/$%(*</$='@'/'<(*'$='+G(*5%*@%/$'$%*5<=6$%*6*'*5<($R/@<',*K]W#*^6+*:5%/$%3,*
-aaak*-B-Fl.9L!
#<O26<='* w=,* w])* S%A6(*jC)*K765'*D,*Q$<+<5'56* '/$<;'@$6=<'/'* 56*&65<@'&6/$%(*
6/5%5X/$<@%(*(%;=6*;'@$G=<'(*'/'6=U;<'(*6($=<$'(,*^6+*QCEm,*-aa.k*"9B!Fl08.L00-,
#%'=6(* [)*h%35;6=H*],*C=%@65<&6/$%(*v2N&<@%(*Q2M<3<'=6(*5%*C=6A'=%*D6@R/<@%,* [/l*
yyyyyy,*W/5%5%/$<'*YG@/<@'* 6*]2/5'&6/$%(,C%=$%*Q36H=6lQ=$6(*DG5<@'(*#23,* 899-,*
-""L-.a*A,
#%&6=*^],*6$*'3,*E3</<@'3*W/5%5%/$<@(,0p65,C>P3'563A><'*#'2/56=()-a..,
#$65<36*W)*C%36((%*`,*Q+'3<'VI%*in vitro*5'*'$<+<5'56*5%*Y=<@=6(%3*]%=&'3</'*A%=*@%/$'$%*
5<=6$%*6*A%=*+%3'$<3<7'VI%*?=6/$6*'%*Enterococcus faecalis*6*'%*Bacillus subitilis,*E'/%'()*
899",D%/%H='!*'*BW(A6@<'3<7'VI%F*q*]'@235'56*56*:5%/$%3%H<')*K/<+6=(<5'56*S2$6='/'*
5%*_='(<3,
#2/5O+<($*h,*_'@$6=<%3%H<@'3* ($25<6(* %?* /6@=%$<@* 56/$'3* A23A(,*K&6')* -ab.,* a!A,*
m<((6=$'$<%/*BD'($6=F*q*K/<+6=(<$P*%?*K&6%)*#Z656/,*
#P5/6P)h,_,kW($=63')*E,*Y>6*</"*26/@6*%?*=%%$*@'/'3*A=6A'='$<%/*%/*'/'6=%;<@*;'@$6=<'*</*
$66$>*Z<$>*'(P&A$%&'$<@*'A<@'3*A6=<%5%/$<$<(,*_='7,*W/5%5,*w*-aa.k*-B-Fl-8L",
Y'/%&'=2*]<3>%*D)*S6%/'=5%*D^)*5'*#<3+'*SQ,*W??6@$*%?*<==<H'$</H*(%32$<%/*'/5*@'3@<2&*
>P5=%M<56*=%%$*@'/'3*5=6((</H*%/*$>6*=6A'<=*%?*'A<@'3*'/5*A6=<'A<@'3*$<((26(*%?*$66$>*Z<$>*
A6=<'A<@'3*36(<%/,*w*W/5%5,*8998*QA=k8fB!Fl8a"La,
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