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/-*5"'1&%#%&(#/-H1",)&%#2#*+,*,)&%#1&(#$(,#%&"$1'4(#)-#3,+,>'(,0#$*'"'H,()&#$(#%&".-(*-#

1&/&#-"#*+'1"&+&-*'"-(&0#8$-#3&%*-+'&+/-(*-#%-#-F*+,-#-(#$(,#,*/4%>-+,#+'1,#-(#G')+4?-(&#2#

%&(#presinterizados#4#3+-T,?"$*'(,)&%#,3"'1,()&#$(,# *-/3-+,*$+,#,3+&F'/,),#)-#Z]]#oN##

20#3&%*-+'&+/-(*-#%&(#sinterizados#4#,?"$*'(,)&%#,#$(,#*-/3-+,*$+,#)-#:0U]]#oN9#;E0#;R#

#

@,#%'(*-+'H,1'4(#)-"#Metal Duro#%-# >&+/,#1$,()&# ",%#3,+*61$",%#)-#WC#%-# '(1&+3&+,(#-(#

$(,# /,*+'H# 1&(%*'*$'),# 3&+# Co0# 8$-# %-# >$()-(# )$+,(*-# -"# 3+&1-%&# )-# %'(*-+'H,1'4(0#

'(*-+,1*$,()&#2#&1$3,()&#"&%#'(*-+%*'1'&%#)-"#Co9#A&+#"&#8$-#-"#Co#1&(%*'*$2-#-"#-"-/-(*&#

,?"$*'(,)&+#&# 1-/-(*&9#S-#,8$60# 8$-#,#-%*,# '()$%*+',# %-# "-# )-(&/'(-# *,/='7(# 1&/&#)-#

pN,+=$+&%#)-#M$(?%*-(&#N-/-(*,)&%I9#;Z#

#



!$

#

k'?$+,# ;9# C'1+&-%*+$1*$+,# )-# $(,# V"-,1'4(# )-# N,+=$+&# )-# M$(?%*-(&iN&=,"*&_# ",%# 3,+*61$",%# )-#

N,+=$+&#)-#M$(?%*-(&#J&%1$+,%K#%-#'(1&+3&+,(#-(#$(,#/,*+'H#)-#N&=,"*&#J:0U]]FK9#

#

!"#3+&1-%&#)-#%'(*-+'H,1'4(#/-*5"'1,#1&(*'(D,#%'-()&#-"# >$(),/-(*&#-(# ",#3+&)$11'4(#)-#

*&)&#Metal Duro9#P'(#-/=,+?&0#",%#*71('1,%#G,(#-.&"$1'&(,)&0#,)'1'&(,()&#",#3&%'='"'),)#

)-# ,3"'1,+# ,"# 3+&1-%&# &*+&%# 1&/3$-%*&%# %$/,/-(*-# )$+&%# /-)',(*-# ",# 3+-1'3'*,1'4(#

8$6/'1,#&#>6%'1,#)-#.,3&+-%9#;Z#

#

!"#3+&1-%&#)-#/,($>,1*$+,#)-"#WC 1-/-(*,)&#%-#+-%$/-#,#1&(*'($,1'4(9#;[#

Preparación de troquel y polvo.-!!(#-"#)-3,+*,/-(*&#)-#3+-(%,)&#%-#->-1*D,#-"#%$+*')&#

)-# ",# 1,(*'),)0# *'3&# 2# "&*-# )-# 3$".-+'H,)&# /-H1",)&# 1&++-%3&()'-(*-# 2# %-# 3+-3,+,# -"#

*+&8$-"9##

Prensado.-!P-# ,O$%*,# 2# 1,"'=+,# ",# 3+-(%,# 1&(# -"# 3&".&#/-H1",)&0# .-+'>'1,()&# *&)&%# "&%#

3,+5/-*+&%#)-"#1$-+3&#3+-(%,)&9##



!%

Moldeo.- S-3-()'-()&#)-#",#?-&/-*+6,#-%3-16>'1,#)-"#1$-+3&#,#&=*-(-+0#-(#&1,%'&(-%#-%#

(-1-%,+'&# ->-1*$,+# /&)'>'1,1'&(-%# ,# ",# 3'-H,# &=*-('),# )'+-1*,/-(*-# )-"# 3+&1-%&# )-#

3+-(%,)&9##

Sinterizado.- @&%# # 1$-+3&%# 1&(%*'*$')&%# 3&+# 3&".&# 1&/3,1*,)&0# %&(# %'(*-+'H,)&%# -(#

G&+(&%# -%3-1',"/-(*-# )'%-L,)&%# 3,+,# -%*-# 3+&1-%&0# -(# )&()-# -F3-+'/-(*,(# $(,#

*+,(%>&+/,1'4(# +,)'1,"0# /-)',(*-# ",# 1$,"# %-# '(*-?+,(# -%*+$1*$+,%# /-*,"&?+5>'1,%#

-%3-16>'1,%0#1,+,1*-+6%*'1,%#)-"#?+,)&#)-#1,+=$+&#1-/-(*,)&#8$-#%-#3+&1-%49#

!%*-# -%# -"# 3+&1-%&# >$(),/-(*,"# -(# ",# 3+&)$11'4(# )-# NMN# 2# 1&/3+-()-# ",%# %'?$'-(*-%#

-*,3,%b#

# Prueba inicial de hermeticidad. !"#G&+(&#-%#.-+'>'1,)&#-(#1,),#3+&1-%&#;R#G&+,%#

1,),#1'1"&0#,#>'(#)-#1&++&=&+,+#%$%#1&()'1'&(-%#)-#G-+/-*'1'),)0#3,+,#"&#1$,"#%-#"-#

'(2-1*,# ,"# G&+(&# ,+?4(# &# ('*+4?-(&# G,%*,# E]# /=,+# 3&+# ,++'=,# )-# ",# 3+-%'4(#

,*/&%>7+'1,0#,# >'(# #)-#=,++-+#-"#,'+-#)-"# '(*-+'&+#2# "$-?&#%-#3+&1-)-# #,#->-1*$,+#-"#

.,16&#)-#",#15/,+,#1&(#"&#8$-#%-#'('1',#",#3+$-=,#)-#G-+/-*'1'),)#-(#.,16&9#S'1G,#

,1*'.'),)#%-#G,1-#1$,()&#",#3+-%'4(#)-"#G&+(&#-%#)-#G,%*,#]9]X#/=,+#/&/-(*&#-(#

-"# 1$,"# %-# )-*'-(-# ",# =&/=,9# V8$6# %-# .-+'>'1,# ",# G-+/-*'1'),)# 2# %'# -"# 1,/='&# )-#

3+-%'4(#(&#-F1-)-#"&%#]9XU#/=,+#-(#:;#/'($*&%0#",#3+$-=,#%-#1&(%')-+,#,3+&=,),9#

# Desparafinado. S$+,(*-#-%*,#-*,3,#)-"#3+&1-%&#%-#+-,"'H,# ",# +-/&1'4(#)-# ",#1-+,##

-/3"-,),#-(#-"#3&".&#)$+,(*-#-"#3+-(%,)&9#!"#3+&1-%&#%-# +-,"'H,# #,#E]#/=,+#3&+#

,++'=,#)-#",#3+-%'4(#,*/&%>7+'1,#-(#$(,#,*/4%>-+,#)-#G')+4?-(&0#1&(#$(#>"$O&#)-#X#

/EiG+#,#$(,#*-/3-+,*$+,#8$-#>'(,"'H,#,#"&%#RU]#oN0#)$+,(*-#$(#3-+'&)&#)-#-(*+-#R9U#

2#:R#G&+,%#-(#>$(1'4(#)-"#*,/,L&#)-#",#/,%,#-(#n?#8$-#%-#-%*7#%'(*-+'H,()&9#

# Ciclo torvac.! ! !%*-# 3+&1-%&# %-# ->-1*D,# 3,+,# )-%,"&O,+# )-"# '(*-+'&+# )-"# G&+(&# "&%#

+-%')$&%#)-#1-+,#2#3,+,#-""&#%-#G,1-#$(,#-.,1$,1'4(#)-"#G&+(&#2#"$-?&#$(#""-(,)&#



!&

1&(#G')+4?-(&9#Y&+/,"/-(*-#%-#+-,"'H,(#%'-*-#1'1"&%#-(#$(#3-+'&)&#,3+&F'/,)&#)-#

$(,#G&+,9#

# Sinterizado. S'1G,# ,1*'.'),)# %-# +-,"'H,# # 1$,()&# G,# 1&(1"$')&# # -"# 1'1"&# *&+.,10#

""-.,()&#,"#/5F'/&#.,16&#3&%'="-##",#15/,+,#)-"#G&+(&9#S$+,(*-#-%*,#-*,3,#(&#G,2#

'(2-11'4(#)-#?,%-%#2#",#*-/3-+,*$+,#.,#)-%)-#RU]#oN#G,%*,#,"1,(H,+#"&%#:EU]#oN9##

a(,#.-H#,"1,(H,),#-%*,#*-/3-+,*$+,#%-#),#*'-/3&#)-#3-+/,(-(1',#)-#$(,#G&+,#2#

$(,#.-H#*+,(%1$++')&#-%*-#*'-/3&0#%-#'(2-1*,#,+?4(#G,%*,#,"1,(H,+#$(,#3+-%'4(#)-#

U]#/=,+9#

# Sinterizado final. !%*,# -*,3,# *'-(-# 1&/&# 3+&34%'*&# 3+&3&+1'&(,+# ,"# 3+&)$1*&# %$%#

1,+,1*-+6%*'1,%# >'(,"-%#-(# ",# -%*+$1*$+,#/-*,"&?+,>6,9# @,#-*,3,# %-# +-,"'H,# # -(#$(,#

,*/4%>-+,# )-# ,+?4(# 2# ",# *-/3-+,*$+,# >'(,"# # -%# )-# :R:]# oN0# :U]]# oN# 4# :U;]# oN0#

,1&+)-#1&(#-"#*'3&#)-#3$".-+'H,)&#1&(#-"#8$-#%-#*+,=,O,9#

# Enfriamiento. !%*,#-*,3,#%-# +->'-+-#,"#3+&1-%&#)-#)'%/'($1'4(#)-# *-/3-+,*$+,0#-"#

1$,"#%-#->-1*D,#-(#$(,#,*/4%>-+,#)-#,+?4(#-F'%*-(*-9##

#

Inspección.- N,),# "&*-#)-#1$-+3&%#%'(*-+'H,)&%#-%#%&/-*')&#,#$(#1&/3"-*&#3+&1-%&#)-#

1&(*+&"#2#-.,"$,1'4(#)-#%$%#)'/-(%'&(-%#2#3+&3'-),)-%#>6%'1,%0#8$6/'1,%#2#/-*,"&?+5>'1,%9##

Rectificado sin centros.-!V#*+,.7%#)-#$(,#+$-),#)-#)',/,(*-#2#&*+,#)-#G$"-0#%-#),#,#"&%#

1$-+3&%#-"#)'5/-*+&#8$-#%-#+-8$'-+-#J%-?D(#-"#3+&)$1*&#-(#1$-%*'4(K9#P-#-/3"-,#-(#-%*,#

-*,3,#$(#+->+'?-+,(*-#8$-#-%*5#1&/3$-%*&#3&+#$(#%&"$="-#%'(*7*'1&0#%&"$="-#-(#,?$,#2#,?$,#

)-%/'(-+,"'H,),9#@,#3+&3&+1'4(#-%#\[<#,?$,#2#;<#1&(1-(*+,)&9#

#



!'

Rectificado de longitud.-! !>-1*$,)&# 1&(# +$-),%# )-# )',/,(*-# 2# -(>+',)&# 3&+# %&".-(*-#

%&"$="-0#)'1G,#,1*'.'),)#%-#+-,"'H,#-(#$(,#/58$'(,#)-#%$3-+>'1'-#G&+'H&(*,"#8$-#%-#/$-.-#

1&(*+,#",#+$-),#)-#)',/,(*-#3,+,#),+#-"#",+?&#+-8$-+')&9#

Rectificado de chaflanes.T# A+&1-%&# )-# +-1*'>'1,)&# )-# "&%# 1G,>",(-%# 1&(# /$-",# )-#

)',/,(*-#-(#%-1&9#

Tomboleo.-!C-)',(*-# ",# ,3"'1,1'4(# )-# 1$-+3&%# )-# 1-+5/'1,# 4# ,=+,%'.&# %-# ?-(-+,# $(#

+-)&()-&#4#)'5/-*+&#)-*-+/'(,)&#)-#",#,+'%*,#)-#"&%#1$-+3&%#8$-#,%6#"&#+-8$'-+,(9#

Inspección final.-!@&%#1$-+3&%#)-#1,),##&+)-(#)-#*+,=,O&#%&(#%&/-*')&%#,#$(#1&/3"-*&#

3+&1-%&#)-#1&(*+&"#2#-.,"$,1'4(#)'/-(%'&(,"9#

Empaque.-!@&%#1$-+3&%#,3+&=,)&%#%-#/,+1,(#2#-/3,1,(9#

#

!(# 1,%&# )-# 8$-# -"# 3+&1-%&# )-# ,?"$*'(,1'4(# &# 1-/-(*,1'4(# %-# ->-1*D-# 1&(# /7*&)&%# &#

*71('1,%#'(1&++-1*,%#&#='-(0#1&(#)->'1'-(*-%#3+51*'1,%#)-#%-?$+'),)#-#G'?'-(-#'()$%*+',"0#",%#

3$".-+'H,1'&(-%# /-*5"'1,%# 3$-)-(# 1&(*,/'(,+# -"# ,'+-# ,/='-(*,"# 2# "&%# *+,=,O,)&+-%# %-#

-F3&(-(#,"#+'-%?&#)-#'(G,",+#1,+=$+&%#/-*5"'1&%#3$".-+'H,)&%#&#Co#3$".-+'H,)&9#;Z#

V)'1'&(,"/-(*-#,"#3+&1-%&#3+'/,+'&#)-#/,($>,1*$+,0#,"?$(,%#,1*'.'),)-%#3$-)-(#-F3&(-+#

,#"&%#*+,=,O,)&+-%#)-#-%*,#'()$%*+',#,#",#'(G,",1'4(#)-#Metal Duro#,-+&"'H,)&9#A&+#-O-/3"&0#

"&%#'(%-+*&%#)-#Metal Duro#-(#",%#G-++,/'-(*,%#(&#3$-)-(#%-+#?,".,('H,)&%0#/&*'.&#3&+#-"#

1$,"# %&(# 3$"')&%# )-# /,(-+,# +-3-*'),# 2# -%/-+'",)&%# 1&(# 3&*-(*-%# +$-),%# )-# )',/,(*-0#

$*'"'H,()&# ?-(-+,"/-(*-# )'.-+%&%# "68$')&%# 1&(?-",(*-%# 8$-# )'%3-+%,(# $(,# =+$/,##

1&(*-('-()&# 3,+*61$",%# )-#/-*,"0# 1$2&# *,/,L&# &%1'",# -(*+-# :9;# ,# :9\# q/# 2# 3$-)-(# %-+#

'(G,",),%9# !(# -%*,# =+$/,0# -"# Co# %-# -(1$-(*+,# 3+'(1'3,"/-(*-# -(# >&+/,# )'%$-"*,# &# (&#



!(

'&('H,),9#N$,()&#%-#'(G,",0#3$-)-#1&/='(,+%-#1&(#",%#3+&*-6(,%#)-"#&+?,('%/&#2#,1*$,+#

1&/&#$(#Hapteno9#;R0#;Z#

!

!(#*7+/'(&%#?-(-+,"-%0#%-#1&(&1-#8$-#-F'%*-(#)'>-+-(1',%#-(#",#1,(*'),)#*&*,"#)-#3&".&#2#

1&(1-(*+,1'4(#)-#Co# )-3-()'-(*-%#)-"#3+&1-%&#)$+,(*-# ",#/,($>,1*$+,#)-# "&%#N,+=$+&%#

)-# M$(?%*-(&# N-/-(*,)&%9# !%*5# )-/&%*+,)&# 8$-# ",# 1,(*'),)# )-# 3&".&# 2# ",%#

1&(1-(*+,1'&(-%#)-#Co#%&(#/,2&+-%#-(#",%#5+-,%#)-#*+,=,O&#8$-#/,(-O,(#3$".-+'H,)&%#2#

/-(&+-%#-(# ",%#5+-,%#8$-#/,(-O,(#3'-H,%# *-+/'(,),%#)-#WC#1-/-(*,)&9# #V"# +-%3-1*&0#

C-2-+Tj'%1G# -*# ,"# %-L,",+&(# 8$-# "&%# -/3"-,)&%# 8$-# ",=&+,(# -(# ",%# 5+-,%# )-#

3+-%'(*-+'H,1'4(#1&(%*'*$2-(#?+$3&%#)-#,"*&# +'-%?&#3,+,#-"#)-%,++&""&#)-#Enfermedad por 

Metal Duro9#;\#

#

!(#+-",1'4(#1&(#,(*-+'&+/-(*-#-F3$-%*&0#P3+'(1-#-*#,"#2#P*->,(',l##-*#,"#+-,"'H,+&(#-%*$)'&%#

)-#/&('*&+-&#3,+,#)-*-+/'(,+#-"# *,/,L&#2#1&(1-(*+,1'4(#)-# ",%#3,+*61$",%#-(#%-'%#5+-,%#

)'>-+-(*-%#)-#",#'()$%*+',#)-#Metal Duro#20#-(1&(*+,+&(#8$-#-"#S'5/-*+&#C-)'&#)-#",#C,%,#

V-+&)'(5/'1,#JCCVS0#3&+#%$%#%'?",%#-(#'(?"7%K#)-#",%#3,+*61$",%#)-#Co#-%#/,2&+#-(#",%#

5+-,%# 8$-#/,(-O,(# 3$".-+'H,)&%# Jr# R# q/K0# -(# 1&/3,+,1'4(# ,# $(#/-(&+#CCVS# )-# ",%#

3,+*61$",%#8$-#%-#&=%-+.,(#-(#",%#5+-,%#)-#3+&)$1*&#*-+/'(,)&#2#-%/-+'",)&0#-%#)-1'+#8$-#

-F'%*-#/,2&+#1,(*'),)#)-#3,+*61$",%#“respirables”9##!%*-#G-1G&0#+-%$"*,#1&(%'%*-(*-#1&(#-"#

)-%-/3-L&#)-#$(,#,1*'.'),)##,=+,%'.,#)-#,"*,#-(-+?6,9#S-#,1$-+)&#1&(#-%*&0# ",#>+,11'4(#

+-%3'+,="-# )-# 3,+*61$",%# 8$-# 1&(*'-(-(# Co# -%# /,2&+# -(# ",%# 5+-,%# )-# -%/-+'",)&0#

%'(*-+'H,1'4(#2#%,()=",%*-&9#!%#)-1'+0#-F'%*-#/,2&+#+'-%?&#3,+,#"&%#-/3"-,)&%#)$+,(*-#",%#

D"*'/,%#-*,3,%#)-"#3+&1-%&#)-#/,($>,1*$+,#)-#"&%#NMN9#;R0#E]#

#



!)

V)'1'&(,"/-(*-0#%-#G,# +-3&+*,)&#8$-#)$+,(*-# ",#-*,3,#)-#3+-%'(*-+'H,1'4(#)-#WC/Co0#-"#

Co# 3$".-+'H,)&# -%# &F'),)&# “in vitro”,# "'=-+,()&# -"-1*+&(-%# 8$-# %&(# *+,(%>-+')&%# G,1',# ",#

%$3-+>'1'-# )-"#WC0# %'*'&# -(# )&()-# -"# &F6?-(&# ,*/&%>7+'1&# -%# +-)$1')&0# &1,%'&(,()&# ",#

?-(-+,1'4(#)-#Especies Reactivas de Oxígeno#J^gP0#3&+#%$%#%'?",%#-(#'(?"7%K9#E:#

#

S$+,(*-# ",#-*,3,#)-#presinterización0#-"#Co#2#-"#WC#%-#/,(*'-(-(#-(#1&(*,1*&#/-)',(*-#

3$-(*-%# -"-1*+&%*5*'1&%# )7='"-%0# 4# ='-(# /-)',(*-# >$-+H,%# )-# W,(# )-+# s,,"%9# A&+# -"#

1&(*+,+'&0# -"#WC# %-# 1&(%*'*$2-# -(# $(,# /,*+'H# >6%'1,# 1&(# -"#Co# )$+,(*-# ",# %'(*-+'H,1'4(9#

N&/&#1&(%-1$-(1',#)-#-%*,#/,2&+#3+&F'/'),)#)-"#Co#/-*5"'1&#,"#WC#-(#",#,"-,1'4(0#%-#

'(1+-/-(*,# ",# 1,3,1'),)# 3,+,# ?-(-+,+# ROS# 20# 3&+# *,(*&0# -F'%*-# /,2&+# +'-%?&# 3,+,#

&1,%'&(,+# Enfermedad por Metal Duro -(# ",%# -*,3,%# ,.,(H,),%# )-"# 3+&1-%&# )-#

/,($>,1*$+,9#E:#

#

.#E.%/.'-'!+&%!/.$-,!'(%&!

Esta enfermedad ha recibido diversos nombres como Neumoconiosis por Metal Duro, 

Neumoconiosis por Carburo de Tungsteno, Neumopatía por Cobalto y Neumonía 

Intersticial de Células Gigantes.# #A&+#)->'('1'4(0# ",#Enfermedad por Metal Duro# '(1"$2-#

$(#?+$3&#)-#3,*&"&?6,%#)-"#,3,+,*&#+-%3'+,*&+'&0#)'>-+-(*-%#-(*+-#%6#-(#1$,(*&#,#?+,.-),)#2#

3+&(4%*'1&0# 3-+&# *-('-()&# -(# 1&/D(# ",# +-,1*'.'),)# '()'.')$,"# ,# $(# >,1*&+# -*'&"4?'1&0# -"#

Co/WC9##E;#

!

!



"*

)946@?8C<F@9486!G@67HC@F<6!

@,# 3+'/-+,# )-%1+'31'4(# )-# -(>-+/-),)# 1,$%,),# 3&+# ",# -F3&%'1'4(# ,"# Metal Duro# %-#

,*+'=$2-#,#Jobs y Ballhausen en el año de 19400#8$'-(-%#-F,/'(,+&(#;Z#-/3"-,)&%#)-#

$(,# >5=+'1,# -(# V"-/,(',9# !%*&%# -/3"-,)&%# G,=6,(# *+,=,O,)&# -(# -"# 5+-,# )-# 3+&)$11'4(#

)$+,(*-# )&%# ,L&%9# V"# -F,/'(,+# "&%# -%*$)'&%# +,)'&?+5>'1&%# )-# *4+,F0# -(# &1G&# )-# -%*&%#

-/3"-,)&%#-(1&(*+,+&(#$(#3,*+4(# +,)'&?+5>'1&#)-# *'3&# +-*'1$",+# 1&(#5+-,%#)-#(&)$",1'4(#

>'(,0# %$?-%*'.,%# )-# neumoconiosis9# # P'(# -/=,+?&0# ",# )$+,1'4(# +-",*'.,/-(*-# =+-.-# )-#

-F3&%'1'4(#-+,#1&(*+,+',#,"#,(*-1-)-(*-#)-#$(#->-1*&#3&+#-F3&%'1'4(#,1$/$",*'.,#2#%$?-+6,#

",# 3,+*'1'3,1'4(# )-# $(,# %$%1-3*'='"'),)# '()'.')$,"0#/&*'.&# 3&+# -"# 1$,"# `&=%# 2# #j,""G,$%-(#

3$="'1,+&(# ",#)-%1+'31'4(#)-#$(,# “nueva enfermedad pulmonar”#-(#&1G&#-/3"-,)&%#8$-#

+->'+'-+&(# *-(-+# -(# 1&/D(# -"# ,(*-1-)-(*-# )-# -F3&%'1'4(# &1$3,1'&(,"# ,"# 3&".&# )-#Metal 

Duro -(#$(,#>5=+'1,#)-#Krefeld, Alemania9#EE#

#

A&1&#*'-/3&#)-%3$7%0#-(#-"#,L&#)-#:\U:0##s'-"-#+-3&+*4#)&%#1,%&%#)-#&=+-+&%#,"-/,(-%#

1&(#neumoconiosis#8$'-(-%#G,=6,(#*-(')&#-F3&%'1'4(#,#3&".&#)-#Metal Duro#)$+,(*-#/5%#

)-#:]#,L&%9#a(&#)-#-""&%#3,)-16,#)'%(-,#'(*-(%,#20#-"#&*+&#&=+-+&#>,""-1'4#3&+#'(%$>'1'-(1',#

1,+)',1,#2#=+&(8$'*'%#1+4('1,9#;X#

#
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Los hallazgos radiológicos del tórax en la Enfermedad por Metal Duro pueden visualizarse 

después de un tiempo relativamente breve de exposición laboral; de hecho, 
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En conclusión, la capacidad del polvo de Co/WC para oxidar el GSH y la Cistina 

contribuye a la génesis de los efectos ocasionados por la inhalación del polvo  del 

Metal Duro, mediante la inhibición de las defensas anti-oxidantes, con el 

consecuente incremento en el estés y daño oxidativo. 
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-),)0#,(*'?z-),)#-(#",#-/3+-%,#20#3+-?$(*,%#+-",1'&(,),%#1&(#,"?$(&%#,%3-1*&%#)-#%$#
%,"$)9# !%*,%# 3+-?$(*,%# %-# +->'-+-(# 3+'(1'3,"/-(*-# ,# /&"-%*',%# -(# %$# %,"$)# 8$-# G,2,#
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#
 
Usted debe saber que existe disponibilidad absoluta por parte del médico que le está 
informando para ampliar cualquier información si usted así lo desea. 
 
#
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#
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#
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#
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#
k-1G,#2#>'+/,#)-"#-/3"-,)&#

#
#
#
#

#

#
#

!(#1,%&#)-#+-.&1,1'4(#)-"#
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#
#
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#
#
#
#

#
#
#
#
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#
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#
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#
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#
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E;b#:[R9#
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#
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#
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#
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#
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#

;Z9# P*->,(',l# Vj0# W'+O'# CV0# S,2# BV9# NG,+,1*-+'H,*'&(# &># -F3&%$+-%# ,/&(?# 1-/-(*-)#
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#
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#
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#
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#
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