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 !"#$%&'()*+,)!"#"&-#(+&"%".(/!"#/%+0&$%!-&"#
+&/')(1&"# 2,(# +&-.%(-(-# $!+.(0%!"# 34&# 5&--
6&"7#  &"#/%+0&&06!-%"/&"# "%-.(.%8!-# 3# "(+0(-
.!-#,-!#/!.0%8#9(#'0&.(++%:-#2,(#!95%(0(#;0-
/(/(-.(#)!#$%&'()*+,)!#!#,-!#",'(0;+%(#%-(0.(#
&#!#,-#.(1%9&#<%<&7#=&-#+&/,-%9!9("#5(.(0&6>-
-(!"#3#9%-?/%+!"@#2,(#+!/$%!-#+&-.%-,!/(--
te. Pueden consistir en una sola especie bac-
.(0%!-!#&#AB-6%+!#&@#/?"#+&/B-/(-.(@#',(9(-#
ser polimicrobianas. 
 !#'0("(-+%!#9(#$%&'()*+,)!"#(-#)!#-!.,0!)(8!#
("# ,$%+,!@# 3# (-# ()# ?/$%.&# 9(# )!#/(9%+%-!# "(##
A&0/!-#(-#)!"#",'(0;+%("#9(#9%"'&"%.%<&"#/>-
9%+&"#+&/&#+!.>.(0("@#"&-9!"#,0%-!0%!"#3#'0:-
.("%"7# =&-# ,-# %/'&0.!-.(# A!+.&0# +!,"!-.(# 9(#
)!"#(-A(0/(9!9("#2,(#"(#+!0!+.(0%8!-#'&0#,-!#
%-A(++%:-# $!+.(0%!-!# ",$3!+(-.(# +&-# ("+!"!#

respuesta a la antibioterapia. 
 !"#$%&'()*+,)!"#.!/$%>-#"(#(-+,(-.0!-#(-#)!"#
5(0%9!"# 3# "(# "&"'(+5!# 2,(# 0(.0!"!-# ",# +,0!-
+%:-7#C-#(".,9%&"#9(#/%+0&"+&'*!#0(!)%8!9&"#(-#
5(0%9!"#+0:-%+!"#"(#&$"(0<:#2,(#()#DEF#9(#)!"#
/,(".0!"# +&-.(-*!#(".0,+.,0!"#9(#$%&'()*+,)!#
(-# +&/'!0!+%:-# +&-# "&)&# ()# DF#9(# $%&'"%!"#
0(!)%8!9!"#(-#5(0%9!"#!6,9!"7#C"#'0&$!$)(#2,(#
+!"%#.&9!"#)!"#5(0%9!"#+0:-%+!"#.(-6!-#+&/,-%-
9!9("#9(#$%&'()*+,)!"@#!)#/(-&"@#(-#,-!#'!0.(#
9()#)(+5&#9(#)!#5(0%9!7# !#$%&'()*+,)!#(".?#%/-
')%+!9!#(-#()#0(.0!"&#(-#)!#+%+!.0%8!+%:-7#=,#'0(-
sencia se asocia con el deterioro de la epiteli-
8!+%:-#3#)!#A&0/!+%:-#9(#.(1%9&#9(#60!-,)!+%:-@#
3#'0&/,(<(#,-!#%-G!/!+%:-#9(#$!1&#60!9&#9(#
0("',(".!#2,(#%-.(0;(0(#+&-#)!#+,0!+%:-#9(#)!#
5(0%9!# 3# "%# -&# "(#/!-(1!# +&-# (;+!+%!# ',(9(#
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')!-+.:-%+&#(-#+&-9%+%&-("#-!.,0!)("#.%(-9(-#
!#!95(0%0"(#!#",'(0;+%("7#C".(#'0%/(0#!-+)!1(@#
2,(#("#0(<(0"%$)(@#("#,-#'0&+("&#A*"%+&H2,*/%+&#
9(.(0/%-!9&#'&0# A,(08!"# A*"%+!"# 3# ()(+.0&".?-
.%+!"#(-.0(#)!#+>),)!#3#)!#",'(0;+%(7#C-#$!+%)&"#
60!/H-(6!.%<&"@# )!#'0("(-+%!#9(#G!6()&"@#;/-
$0%!"#3#'%)%#"&-#%/'&0.!-.("#'!0!#)!#A!"(#9(#!9-
5(0(-+%!#'0%/!0%!7# !#/&.%)%9!9#!3,9!#!#)!#$!+-

'0&60("!0#!#%-A(++%:-7

Formación de las biopelículas
=(#5!-#'0&',(".&#I#A!"("#(-#)!#A&0/!+%:-#9(#
)!"#$%&'()*+,)!"#JK%6,0!#LMN
Primera fase: Adhesión reversible a la super-
 !"#$    
 !# /!3&0*!# 9(# /%+0&&06!-%"/&"# (-# (".!9&#

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

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

Minutos

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

2 a 4 horas

,%-.#+/01+23
%'%0%2+

6 a 12 horas

42!1(20%&'3!#
+23*%-.#+/01+2

1 a 2 días

5%*#(20%&'3
!#3*206#(%2$

2 a 4 días

K%6,0!#L7#K!"("#9(#)!#A&0/!+%:-#9(#$%&'()*+,)!"
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+%:-# $!+.(0%!-!# $!"!9&# (-# )!# '0&9,++%:-# 9(#
/&)>+,)!"#"(O!)#9(#$!1&#'("&#/&)(+,)!0#+&-&-
+%9!#+&/&#2,:0,/#"(-"%-67####
Tercera fase: Formación de la biopelícula
P-!#<(8#$%(-#!95(0%9!"@#)!"#$!+.(0%!"#+&/%(--
8!-# !# "(60(6!0# ,-!#/!.0%8# +%0+,-9!-.(# +&-&-
+%9!# +&/&# ",".!-+%!# '&)%/>0%+!# (Q.0!+(),)!0#
J=RCM7#=(#.0!.!#9(#,-!#/!.0%8#'0&.(+.&0!#&#)%/&7#
S#'!0.%0#9(#!5*@#)!"#'(2,(O!"#+&)&-%!"#$!+.(0%!-
-!"#(/'%(8!-#!#A&0/!0#,-!#$%&'()*+,)!#%-%+%!)7
 !#+&/'&"%+%:-#(Q!+.!#9(# )!#9(# )!#=RC# #<!0*!#
"(6B-# )&"# /%+0&&06!-%"/&"# '0("(-.("@# '(0&#
'&0# )&# 6(-(0!)@# +&-".!# 9(# '&)%"!+?0%9&"@# '0&-
.(*-!"@#6),+&)*'%9&"@#3#STU#$!+.(0%!-&@#+&/'&-
-(-.(#>".(#B).%/&#2,(#'!0(+(#"(0# %/'&0.!-.(#
'!0!#()#/!-.(-%/%(-.&#(".0,+.,0!)#9(#)!#/!.0%87#
V!0%!"#'0&.(*-!"#3#(-8%/!"#"(+0(.!9!"#A!+%)%.!-#
)!#!95("%:-#;0/(#9(#)!#$%&'()*+,)!#!)#)(+5&#9(#
)!#5(0%9!7
Cuarta fase: Maduración de la biopelícula
=(#9("!00&))!#,-!#(".0,+.,0!#&06!-%8!9!7# !#$%&-
'()*+,)!#"(#!9!'.!#!# )&"#+!/$%&"#'&$)!+%&-!-
)("#3#!#)!#9%"'&-%$%)%9!9#9(#&Q*6(-&#3#-,.0%(--
.("7# !#(".0,+.,0!#9(#)!#/!.0%8#("#/?"#9(-"!#(-#
()# -B+)(&# 3#/?"# '&0&"!# (-# )!# ",'(0;+%(@# +&-#
+!-!)("# 9(# !6,!# 2,(# '(0/%.(-# )!# 9%"'(0"%:-#
y el intercambio de sustancias. Las bacterias 
+&-#,-#/(.!$&)%"/&#/?"# !+.%<&#'(0/!-(+(-#

.(0%!#!#!)+!-8!0#)!#",'(0;+%(#3#+&-.0!00(".!0#)!"#
0(',)"%&-("#5%90&A:$%+!"7#=%-#(/$!06&#)!#/&.%-
)%9!9#-&#("#,-#0(2,%"%.&#("(-+%!)#',("#/,+5!"#
$!+.(0%!"# 60!/H'&"%.%<!"# %-/:<%)("# "&-# +!'!-
+("# 9(# A&0/!0# $%&'()*+,)!"7#  !# '0("(-+%!# 9(#
!)6,-!"#'0&.(*-!"#9(#)!#",'(0;+%(#(Q.(0-!#+(-
),)!0#A!<&0(+(#)!#+!'!+%9!9#9(#)!#$!+.(0%!#'!0!#
!95(0%0"(# !# )!"# ",'(0;+%("7#  !"# '0&'%(9!9("#
9(#)!#",'(0;+%(#+&/&#)!#0,6&"%9!9#&#5%90&;)%!#
.!/$%>-# A!<&0(+(-#()# !-+)!1(# +(),)!07# C-#(".!#
A!"(#%-%+%!)#)!#$!+.(0%!#',(9(#9("'0(-9(0"(#9(#
)!#",'(0;+%(#<&)<(0#!)#(".!9&#')!-+.:-%+&#"%#)(#
(/',1!-#A,(08!"#5%90&9%-?/%+!"#&#A,(08!"#0(-
pulsivas o en respuesta a la disponibilidad de 
nutrientes. 
Segunda fase: Adhesión irreversible a la su-
%#& !"#
 !# !95("%:-# %00(<(0"%$)(# "(# +&-"%6,(# +,!-9&#
)!#$!+.(0%!#',(9(#0("%".%0#)!"#A,(08!"#9(#+%8!))!#
3#/!-.(-(0#,-#!6!00(#;0/(#(-#)!#",'(0;+%(7#S#
/(9%9!#2,(#)!"#$!+.(0%!"#"(#/,).%')%+!-@#"(#!9-
5%(0(-#/?"#;0/(/(-.(#3#"(#9%A(0(-+%!-@#+!/-
$%!-9&# )&"# '!.0&-("# 9(# (Q'0("%:-# 6>-%+!# (-#
A&0/!"#2,(#'0&/,(<(-#)!#",'(0<%<(-+%!7#C".(#
+!/$%&#%/')%+!#)!#(Q'0("%:-#9(#6(-("#("'(+*-
;+&"@# "(#'0&9,+(-#+!/$%&"#3#!).(0!+%&-("#(-#
",#/&0A&)&6*!#3#+!/$%!#",#.!"!#9(#+0(+%/%(-.&7#
Esto es el resultado de un tipo de comunica-

FARMACIA !"#$%&'#&(!&)#*+'!&,%"&-+%.#(/,0(!1
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5(0%9!#JW!$)!#LM7#

Estrategias para el tratamiento de las biopelí-
culas en heridas
U&#(Q%".(#,-!#"&),+%:-#9(#,-#":)&#'!"&#'!0!#()#
.0!.!/%(-.&#9(#5(0%9!"#+&-#$%&'()*+,)!7# !#("-
.0!.(6%!#JW!$)!#XM#9($(#+&-.(/')!0#,-#/!-(1&#
"(+,(-+%!)#2,(#.(-6!#+&/&#&$1(.%<&N
Y#Z(9,+%0#)!#+!06!#/%+0&$%!-!#9(#)!#$%&'()*+,)!
Y#C<%.!0#)!#0(+&-".%.,+%:-#9(#)!#$%&'()*+,)!
Z(9,++%:-#9(#)!#+!06!#/%+0&$%!-!
 !"#$!+.(0%!"#9(#)!#$%&'()*+,)!#"&-#'!0.%+,)!0-
/(-.(#.&)(0!-.("#!)#.0!.!/%(-.&#!-.%$%:.%+&#-&#
":)&#9($%9&#!)#!,/(-.&#9(# )!# .0!-"/%"%:-#9(#
mecanismos de resistencia dentro de la comu-
-%9!9#9(#)!#$%&'()*+,)!@#"%-&#.!/$%>-#!#+!,"!#
9(#)!"#)%/%.!+%&-("#9(#9%A,"%:-#')!-.(!9&"#'&0#
)!#/!.0%8#(Q.0!+(),)!0@# )!# %-!+.%<!+%:-#9(#!-.%-
$%:.%+&"#'&0#)!#!).!#+&-+(-.0!+%:-#9(#%&-("#/(-
.!)#3#()#$!1&#'[@#3#)!#'0("(-+%!#9(#+>),)!"#/(-
.!$:)%+!/(-.(#%-!+.%<!"#%-9(/-("#!#)!#!++%:-#
9()# !-.%$%:.%+&7# \&/$%-!9&"@# (".&"# A!+&.0("#
5!+(-#2,(#)!"#$!+.(0%!"#9(#)!#$%&'()*+,)!#"(!-#
5!".!#L7EEE#<(+("#/?"#.&)(0!-.(#34&#0("%".(-.(#
!#)&"#!-.%$%:.%+&"#2,(#)!"#+>),)!"#')!-+.:-%+!"7#
R!0!#0(9,+%0# )!#+!06!#/%+0&$%!-!#("#-(+("!0%!#
)!# ()%/%-!+%:-# A*"%+!# /(9%!-.(# ()# 9("$0%9!-
/%(-.&# 2,%0B06%+&# &# )%/'%(8!# <%6&0&"!# 9(# )!#

(-#)!"#+!'!"#(Q.(0-!"#9(#)!#/!.0%8#+(0+!#9(#)&"#
+!-!)("#9(#!6,!7#
Quinta fase: Desprendimiento de bacterias y 
retorno a la vida planctónica
 !"# $%&'()*+,)!"# /!9,0!"# (Q+0(.!-# +&-.%-,!-
/(-.(#$!+.(0%!"#')!-.:-%+!"@#/%+0&+&)&-%!"# 3#
A0!6/(-.&"# 9(# $%&'()*+,)!@# 2,(# ',(9(-# 9%"-
'(0"!0"(#3#!95(0%0"(#!#&.0!"#'!0.("#9()# )(+5&#
9(#)!#5(0%9!#&#!#&.0!"#5(0%9!"@#A&0/!-9&#-,(-
<!"#+&)&-%!"#9(#$%&'()*+,)!"7

'(#)*" !+!",)$(#$-".%#/0!1/+2$#)$3#&"(+2
 !# +!'!+%9!9# 9(# 0(+&-&+(0# '0(+&8/(-.(# )&"#
"*-.&/!"#+)*-%+&"#9(#%-A(++%:-#+&-#$%&'()*+,)!#
("#<%.!)#'!0!#/(1&0!0#()#.0!.!/%(-.&#9(#5(0%9!"#
+&-#9%;+,).!9#'!0!#+%+!.0%8!07#CQ%".(-#"%6-&"#+)*-
-%+&"#2,(#",6%(0(-#)!#'0("(-+%!#9(#$%&'()*+,-
)!#(-#,-!#5(0%9!#+0:-%+!#+&/&#)!#<%",!)%8!+%:-#
9(#,-!#+!'!#.0!-")B+%9!@#<%"+&"!#3#$0%))!-.(#(-#
()#)(+5&#9(#)!#5(0%9!@#"&$0(#.&9&#"%#0(!'!0(+(#
0?'%9!/(-.(#9("',>"#9(#9("$0%9!/%(-.&#2,%-
0B06%+&@#"%-#(/$!06&#()#9%!6-:".%+&#+)*-%+&#("#
eminentemente subjetivo y no concluyente. 
S+.,!)/(-.(#!#/(-&"#2,(#)!#5(0%9!#(".?#9(--
"!/(-.(# '&$)!9!# '&0# $!+.(0%!"@# "(# -(+("%.!#
,-!#$%&'"%!#9(#.(1%9&#&#5%"&'&@#+&/$%-!9&#+&-#
.>+-%+!"#9(# %9(-.%;+!+%:-#/%+0&"+:'%+!"#'!0!#
+&-;0/!0#)!#'0("(-+%!#9(#,-!#$%&'()*+,)!#(-#)!#

FARMACIA !"#$%&'#&(!&)#*+'!&,%"&-+%.#(/,0(!1
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9("9(#()#9("$0%9!/%(-.&#2,%0B06%+&#!#)!#%00%6!-
+%:-#)&+!)#9(#)!#5(0%9!#+&-#"&),+%&-("#(".>0%)("#
&#!-.%">'.%+!"7##
 !# A0(+,(-+%!# 9()# 9("$0%9!/%(-.&# &# )%/'%(8!#

'%()@#2,(#!9(/?"#()%/%-!-#()#.(1%9&#-(+0:.%+&#
3#(Q'&-(-#()#)(+5&#9(#)!#5(0%9!#!#)!"#9(A(-"!"#
9()#5,>"'(97
CQ%".(-# <!0%&"# />.&9&"# 9(# 9("$0%9!/%(-.&@#

FARMACIA

7%8'-30+/'%0- 42(02!-( 496-!-3!#3%!#'6%:020%&'

;#(%!23'-30%026(%<2'6# =$>20#+-$?3*(%++- =@2A#'3)%$12+

B+-(3.C6(%!- B+-( =@2A#'3)%$12+

D#E%!-3'#0(&6%0- D#E%!-3'#0(&6%0- =@2A#'3)%$12+

F#>(2062(%-3232'6%*%&6%0-$ G-3(#$.1#$623232'6%*%&6%0- F#01#'6-3!#302(823A%0(-*%2'2

=6%-+-8/23.-+%A%0(-*%2'2 H!#'6%:020%&'3*206#(%-+&8%023I3A-+#-

01+2(

D90'%02$3!#32%$+2A%#'6-3I3A-+#01+2(#$J

KLF

,206#(%2$30-'32+6-3.-6#'0%2+3!#3>-(A2-

0%&'3!#3*%-.#+/01+2$

K-6#'0%2+3!#3>-(A20%&'3!#3*%-.#+/01-

+2$

='$2I-3!#3A%0(-6%61+20%&'30-'30(%$62+3!#3

)%-+#62

M%$12+%<20%&'3!#3*%-.$%2 =)%!#'0%23!#3A%0(-0-+-'%2$ =@2A#'3A%0(-$0&.%0-3I3N(2A

4%0(-$0-.%-3&.6%0-

4%0(-$0-.%-3#+#06(&'%0-3!#3*2((%!-

=)%!#'0%23!#3$1$62'0%23.-+%A9(%023

#@6(20#+1+2(3

D%'0%&'3!#3"#A26-@%+%'23I3#-$%'2?3*+2'0-3

!#302+0-O1-(J*(-A1(-3!#3#6%!%-P3L-'8-3

(-E-J>10$%'23>#'%02!2P3$2>(2'%'2JQHDLR

L-' P3S KHJK 7

=)%!#'0%23!#3(#$.1#$623%'O2A26-(%23T'-3

$%#A.(#3#)%!#'6#U

D%'0%&'3!#3"#A26-@%+%'23I3#-$%'2

W!$)!#L7#]!0+!9&0("#'!0!#)!#%9(-.%;+!+%:-#9(#$%&'()*+,)!"#(-#5(0%9!"7#
TSR^4RS=N#W%-+%:-#_`@DH9%!/%-&HXHA(-%)%-9&)4?+%9&#'(03:9%+&#9(#=+5%a
K^W\H\&-SN#^"&.%&+%!-!.&#9(#G,&0("+(*-!4+&-+!-!<!)%-!#S

 !"#$%&'#&(!&)#*+'!&,%"&-+%.#(/,0(!1
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=)%62(3'1#)230-'62'%A20%&'3A%0(-*%2'2333333333333332.&$%6-3!#3*2((#(2 

71.(%A%(3+23'1#)23>-(A20%&'3!#3*%-.#+/01+2$333333333333332'6%A%0(-*%2'-$36&.%0-$3

Re!10%(3+2302(823A%0(-*%2'233 
 

!#$*(%!2A%#'6-J+%A.%#<23)%8-(-$23

FARMACIA

Herida crónica

L%026(%<20%&'3#$6V6%02?3A#E-(/23A-!#(2!230-'362'!2$3(#.#6%!2$3!#32'6%*%&6%0-$3-(2+#$

7-$.#0"23!#3*%-.#+/01+2

 

L%026(%<2!2

F##)2+12(3+230%026(%<20%&'

         

         

W!$)!#X7#S)6&0%./&#9()#.0!.!/%(-.&#9(#5(0%9!"#+&-#"&"'(+5!#9(#$%&'()*+,)!"

 !"#$%&'#&(!&)#*+'!&,%"&-+%.#(/,0(!1
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-%".0!+%:-#9(#!-.%/%+0&$%!-&"#.:'%+&"#5!".!#)!#
+%+!.0%8!+%:-#9(#)!#5(0%9!7####

Más información en:

R5%))%'"#R @#b&)+&..#ZT@#K)(.+5(0#c@#(.#!)7#d%&;)/"#
Made Easy7#b&,-9"#^-.(0-!.%&-!)#XELEeLNLHD

\&&'(0# ZS@# d1!0-"5&).# W@# S)5(9(# ]7# d%&;)/"#
%-#f&,-9"N# !# 0(<%(f#&A# '0("(-.# g-&f)(96(. J 
b&,-9#\!0(7#XEL_eXhNIiE@#IiXH_

R(0+%<!)# = @# [%))# jC@#b%))%!/"#Tb@# (.# !)7#A re-
<%(f#&A#.5(#"+%(-.%;+#(<%9(-+(#A&0#$%&;)/"#%-#
wounds7#b&,-9# Z('!%0# Z(6(-7# XELXeXEND_iH
57.

](.+!)A#Tk@#d&f)(0#Rk7#d%&;)/#9()!3"#f&,-9#
5(!)%-6N#S#0(<%(f#&A#.5(#(<%9(-+(7#d,0-#W0!,/!#
2013;1:5-12.

Z5&!9"# TT@#b&)+&..# ZT@# R(0+%<!)# = 7# d%&;)/"#
%-#f&,-9"N#/!-!6(/(-.# ".0!.(6%("7# c#b&,-9#
Care. 2008;17: 502-8. 

9($(#"(0#'(0%:9%+!#'&02,(#,-#B-%+&#'0&+(9%-
/%(-.&# ("# '&+&# '0&$!$)(# 2,(# ()%/%-(# .&.!)-
/(-.(#)!#$%&'()*+,)!@#9(#/&9&#2,(#"(#',(9(#
0(6(-(0!0#3#/!9,0!0#!)#+!$&#9(#<!0%&"#9*!"7

Evitar la reconstitución de la biopelícula
 !#$%&'()*+,)!#',(9(#<&)<(0#!#A&0/!0"(#,-#,-!#
5(0%9!#'&0#()#+0(+%/%(-.&#9(# A0!6/(-.&"#2,(#
no se eliminaron tras el desbridamiento o la 
)%/'%(8!@#)!#'0&'!6!+%:-#9(#$!+.(0%!"#')!-+.:-
-%+!"#)%$(0!9!"#9(#)!#$%&'()*+,)!#0(".!-.(#&#()#
+0(+%/%(-.&# 9(# )!# $%&'()*+,)!# '&0#/%+0&&06!-
nismos recientemente introducidos.
 !#,.%)%8!+%:-#9(#!':"%.&"#$!00(0!#'0(<%(-(#)!#
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