
!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!! !!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!!

!

!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!
!

!
!

 “APPLICATION OF NEW NANOTECHNOLOGY PRODUCTS 
TO THE DEVELOPMENT OF SMART FABRICS”  

Regional Ministry of Innovation, Industry, Tourism and Trade 

Año 2018 



 



!"

! "#"$%&'("$)$*+!,-$./'%0!%$!%(&!.&1&)$,2&"%!$3!02#-%!

!

#$%"&''()* "+,-".,/%",0"+,1%-"+2"345152,/6",/-7024,+."4%0%+48$"+/-",//59+2,5/",/"8513+/,%0:"

#$%" +,1" 5;" 2$,0" .,/%" ,0" 25" 0733542" 8513+/,%0" 25" -%9%.53" ,//59+2,9%" 345<%820" 2$+2" 8+/" =%851%" +"

=70,/%00"4%+.,2>"+/-"6%/%4+2%"/%?"345-7820@"0%49,8%0"54"3458%00%0"+/-"2$70" ,13459%"2$%"=70,/%00"

0A,..0"5;"2$%"8513+/>:"

#,,)4'#%4$"! $3! "&5! 67689:;<68=8>?@A7B:C! DE8CF;9B! G6! 9<:! DFEBFG9! 8H!!

469:==G>:69! 9:I9G=:B @" -%9%.53%-" =>" 2$%" 8513+/>" #BC#&D" E*'#*'FBG&'*@" E*@" ,0" +" 345<%82" 85H

;,/+/8%-"=>"2$%"G%6,5/+."I,/,024>"5;"&//59+2,5/@"&/-7024>@"#574,01"+/-"#4+-%"5;"2$%"J59%4/1%/2"

5;"K+/2+=4,+@"?,2$,/"2$%"8+..";54"&''()* ".,/%"5;"2$%">%+4"LM!N:"

#$%"374350%"5;"2$%"345<%82"?+0"25"8+44>"572"+/",/-7024,+."4%0%+48$",/25"/%?"2%8$/,O7%0"25"+88%.%4+2%"

2$%"->%,/6"54"2$%",/854354+2,5/"5;"/+/52%8$/5.56>",/25"2%P2,.%";,=4%0";54"2$%"1+/7;+8274%"5;"01+42"

;+=4,80@"=+0%-"5/"2$%"+33.,8+2,5/"5;"/%?"851357/-0"Q/+/53+42,8.%0"54"/+/502478274%0R@"?,2$"70%",/"

2$%";,%.-"5;"0+;%2>@"$%+.2$"54"2%8$/,8+."%O7,31%/2:"

&/"3+42,87.+4@"2$%"1+,/";5870"?+0"5/"-%9%.53,/6"01+42"2%P2,.%0S"

T,402@"?,2$"2$%"8+3+8,2>"25"+=054="54"4%-,4%82"2$%",/8,-%/2"4+-,+2,5/@"2$4576$"2$%"+33.,8+2,5/"5;"/%?"

1%2+."5P,-%0@"-,%.%824,8"1+2%4,+.0"54"8+4=5/"/+/502478274%0"25";7/82,5/+.,U%"2$%"4%07.2,/6";,=%40"54"

2,007%0:"#$,0"3453%42>"857.-"=%"2$%"=+0,0";54"2$%"6%/%4+2,5/"5;"2$%41+."2,007%";54"2$%"85/245."5;"=5->"

2%13%4+274%@"54"%9%/"5;"2,007%0"

5;"2$%"%.%82451+6/%2,8"03%82471:"(/"2$%"52$%4"$+/-@"?,2$"03%8,+."2$%41+."54"%.%824,8+."85/-782,5/"

3453%42,%0"2$4576$"+33.,8+2,5/"5;"8+4=5/"54"3$503$5470"-%4,9+2,9%0@"54"1%2+..,8"/+/53+42,8.%0"?,2$"

H

"

&/"3+4+..%."25"2$%"34%9,570"35,/20@"2$%" ,/245-782,5/"5;"/%?"1+2%4,+.0" ,/"2$%" ,/-7024,+."8$+,/@" ,/"2$%"

%/9,45/1%/2"+/-",/"2$%"%/-"70%4"?+0"027-,%-",/"54-%4"25"%9+.7+2%"2$%"352%/2,+.",13+82"-%4,9%-";451"

2$%"70%"5;"/+/52%8$/5.56>",/"2$%"8513+/>:"

#$%"8513+/>" #%P2,."E+/2+/-%4,/+ @"?$,8$"$+0"-%9%.53%-"2$,0"345<%82@",0"+".%+-,/6"8513+/>",/"2$%"

2%P2,.%" 0%8254" ,/" B7453%:" &2"?+0" ;57/-%-" ,/"!VLW"+/-" ,0" .58+2%-" ,/" 2$%"K+/2+=4,+/"17/,8,3+.,2>"5;"

K+=%UX/"-%".+"E+.:"&2"$+0"-%0,6/%-"+/-"1+/7;+8274%-"+.."2>3%0"5;"2%P2,.%";+=4,80@"?,2$"+"4+/6%"5;"

154%"2$+/"YMM"345-7820:"

#$%"8513+/>"3%4;5410"+.."2$%"03,//,/6@"?%+9,/6"+/-";,/,0$,/6"3458%00%0"+/-",0"%O7,33%-"?,2$"

02+2%H5;H2$%H+42"2%P2,.%"1+8$,/%4>@"?,2$"+"9%40+2,.%"+/-"0%.;H07;;,8,%/2"345-782,5/"0>02%1@"?$,8$"

1+A%0",2"3500,=.%"25"0%49%"345-7820"+2"+/>".%9%.0"5;"345-782,5/"+/-"?,2$"+/>"A,/-"5;";,/,0$,/6:"

45/1%/2+."8511,21%/2"$+0"

+..5?%-",2"25"=%"0788%00;7..>"%02+=.,0$%-"5/"2$%",/2%4/+2,5/+."1+4A%2:""

&/" LM!Y@" ,2" 4%8%,9%-" 2$%" Z/,9%40,2>H[70,/%00" K5..+=54+2,5/" *?+4-@" ,/" LM!\@" 2$%" &//59+2,9%"

K513+/>"*?+4-@"*&#]*"QK5225/"#%P2,.%"T57/-+2,5/R"+/-",/"LM!^"2$%"'+2,5/+."*?+4-";54"T+0$,5/"

_%+-%4"&/-7024,%0"
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#$%" 252+." %P3%/-,274%" +0071%-" ;54" 2$%"-%9%.531%/2"5;" 2$,0" 345<%82"?+0" BZG"W!!:L^!@!M@" 5;"

?$,8$" +/" +157/2" 5;" BZG" LV\:L^!@!M" ,0" 85/0,-%4%-" %.,6,=.%@" ?,2$" +" 85/24,=72,5/" ;451" 2$%"

B7453%+/"G%6,5/+."F%9%.531%/2"T7/-"QBGFTR"5;"BZG"^!:\N`@\M:"

#$%",13+82"5;"2$%"+,-",0"+00%00%-"+2"2$%"17/,8,3+.".%9%.a"6,9%/"2$+2"2$,0",0"?$%4%",20"0853%"5;"+82,5/"

.,%0:"&/"2%410"5;"%13.5>1%/2@" #%P2,."E+/2+/-%4,/+ "$+0"84%+2%-"`"<5=0@"2+A,/6",/25"+8857/2"2$+2"2$%"

/71=%4"5;"+;;,.,+2%0",/"2$%"17/,8,3+.,2>",0"YNL"-74,/6"2$%"LM!N"+//7,2>@"2$%"+,-"$+0"$+-"+"4%+.",13+82"

5/"!:N`b"5;"2$%1:"

#$,0"+82,5/"8+/"=%"$,6$.,6$2%-"+0"+"655-"34+82,8%@"+8854-,/6"25"2$%";5..5?,/6"84,2%4,+S"

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

&/;541+2,5/"+/-"85117/,8+2,5/"$+9%"=%%/"+/"%.%1%/2"5;"2$%";,402"54-%4" ,/"2$%"-%9%.531%/2"+/-"

.+7/8$" 5;" 2$%" LM!N" >%+4.>" &''()*" +,-" 8+..@" +/-" 03%8,;,8+..>" 5;" 2$%" 0%.%82%-" 53%4+2,5/@" %/074,/6"

37=.,8,2>"+/-"24+/03+4%/8>"5;"2$%",/2%49%/2,5/"+/-"4+,0,/6"37=.,8"+?+4%/%00"5;"2$%"+--%-"9+.7%"5;"

K5117/,2>"85H;,/+/8,/6"2$4576$"+"?,-%"4+/6%"5;"255.0"+/-"+82,5/0:"

#$70@" =%>5/-" 1%%2,/6" 2$%" 4%67.+254>" 4%O7,4%1%/20" 5/" ,/;541+2,5/" +/-" 85117/,8+2,5/@" 2$%"

;5..5?,/6"85117/,8+2,5/"+82,5/0"?%4%"8+44,%-"572S"

"?%=0,2%"4%.+2%-"25"2$%"9+4,570"G"c"F"345<%820"8+44,%-"572@",/8.7-,/6"2$%"

53%4+2,5/" 859%4%-" =>" 2$,0" -5871%/2@" ?,2$" 4%;%4%/8%" 25" 2$%" 85H;,/+/8,/6" 4%8%,9%-" 2$4576$" 2$%"

,/854354+2,5/"5;"2$%".565@"4%;%4%/8%"25"2$%"T7/-@"+,-",/2%/0,2>"+/-"2$%"0.56+/@"?$%/",2",0".,/A%-"25";7.."

,/;541+2,5/"5/"2$%"345<%82:"
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"

H;,/+/8,/6"4%8%,9%-"7/-%4"2$%"

LM!NHLMLM"BGFT"(3%4+2,5/+."]4564+11%";54"K+/2+=4,+:"

"

"

"

"

"

"

"

"

"

"

"

"

].+8,/6"5;"-,6,2+."084%%/0"+/-"+"3502%4"+-9%42,0%-",/"+"9,0,=.%"350,2,5/"5;"2$%"8513+/>@"-%084,=,/6"

2$%"345<%82"+/-"4%;%44,/6"25"2$%"BGFT"T7/-"+/-"2$%"+,-",/2%/0,2>:"
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G%;%4%/8%",/"2$%",/2%4/+."-5871%/2+2,5/"Q(;;,8,+."J+U%22%0"5;"G%67.+254>"[+0%0"+/-"(4-%40R";54"2$%"

85H;,/+/8,/6"4%8%,9%-"7/-%4"2$%"K+/2+=4,+"BGFT"LM!NHLM"(3%4+2,5/+."]4564+11%"+/-",/8.70,5/"5;"

2$%".565"BGFTS"$2230Sdd=58:8+/2+=4,+:%0d=58%0d9%4*/7/8,5*82,5/:-5e,-*/7[.5=fL\WW^L"

D,A%?,0%@" ,2"$+0"=%%/"6,9%/"+"64%+2%4"-,;;70,5/"5/"2$%"?%=0,2%"5;"2$%"1+/+6%1%/2"546+/"?,2$"2$%"

-%084,32,5/"5;"&''()* ".,/%S"

$223Sdd-6,-2%,:8+/2+=4,+:%0d,//59+HLM!N"

#$,0"-,9%40,2>"$+0"%/+=.%-"+"=45+-"-,00%1,/+2,5/"5;"2$%"=70,/%00",//59+2,5/"0733542"1%00+6%"+/-",20"

85/24,=72,5/"25"2$%"4%6,5/+."-%9%.531%/2"5;"2$%"B7453%+/"Z/,5/"2$4576$"2$%"+82,5/0"8+44,%-"572:"

!"#$%&'()*$(*&).-).%'#+$(**)8%'(8#$#/#2#*'+7$

g7+.,2>"+/-",//59+2,5/"+4%"A%>"=7,.-,/6"=.58A0",/"2$%"8%/24+."3$,.5053$>"5;"2$%"#%P2,."E+/2+/-%4,/+:"

K5/8%320" +457/-" 2$50%" ,/95.9%-" ,/" +.." =70,/%00" 3458%00%0@" ?,2$" 2$%" +,1" 5;" %/074,/6" 870251%4"

0+2,0;+82,5/:"#%P2,."E+/2+/-%4,/+"85/2,/7570.>"?54A",/"2$%"-%9%.531%/2"5;"/%?"2,007%0@"078$"+0"2$%"

3458%00" ,/8.7-%-" ,/" 2$%"34%0%/2"53%4+2,5/:"#$%"8513+/>" 027-,%0" 2$%" 24%/-0"+/-" 4%O7,4%1%/20"5;"

8.52$,/6"1+/7;+8274%40",/"54-%4"25"+-+32"2$%";+=4,8"=7,.-H73"25"2$%,4"/%%-0:"

T54"2$,0@"+0",/"2$%"8+0%"5;"2$,0"53%4+2,5/@"+64%%1%/20"+4%"4%+8$%-"?,2$"4%0%+48$"546+/,U+2,5/0@"078$"

+0"2$%"Z/,9%40,2>"5;"K+/2+=4,+@"25",/854354+2%"2$%"24+/0;%4"5;"A/5?.%-6%"-%4,9%-";451"2$%"+8+-%1,8"

?54.-",/"2$%"=70,/%00";,%.-:"

#5"84%+2%"+--%-H9+.7%",//59+2,9%"2,007%0@"2$%"G"c"F"-%3+421%/2"-%9%.530"+.."05420"5;"8$%1,8+."+/-"

1%8$+/,8+."2%020@"85/02+/2.>"%P3%4,1%/2,/6"?,2$"/%?"-%9%.531%/20"+/-"2%8$/5.56,%0:"

#%P2,."E+/2+/-%4,/+"$+0"%02+=.,0$%-"+"024,82"O7+.,2>"85/245."0>02%1";54"+..",/-7024,+."3458%00%0",/95.9%-"

,/" ,20"345-782,5/"+82,9,2,%0@" ,/"54-%4"25"%/074%"+/"532,171" .%9%."5;"O7+.,2>"+2"2$%"9+4,570" .%9%.0"5;"

1+/7;+8274%@"?$,8$",0"?$>"O7+.,2>"8%42,;,8+2,5/0"+4%"5;"+"6.5=+."/+274%:"

&/"2$,0"?+>@"NM"b"5;"02+;;",/"2$%"8513+/>"?54A",/"2$%"O7+.,2>"+/-"G"c"F";,%.-0:"

E733542",0"3459,-%-";54"24+,/,/6",/0,-%"+/-"5720,-%"2$%"8513+ "03%8,+.,U+2,5/"

2$4576$" 4%24+,/,/6"85740%0"+/-"3722,/6" 2$%,4"%P3%42,0%"+/-" ;+8,.,2,%0"+2" 2$%" 0%49,8%"5;"7/,9%40,2,%0@"

,/02,272%0@"08$55.0"+/-"958+2,5/+."24+,/,/6"8%/2%40:"

!"#$.#+6/'+$%&"(#8#1$%.#$(*$/(*#$9('"$'"#$),:#&'(8#+$+#'7$

#$4576$"2$%"-%9%.531%/2"5;"2$%"53%4+2,5/@",2"$+0"=%%/"+8$,%9%-@"+0"%/9,0+6%-",/"2$%"+,-"+33.,8+2,5/S"

*";+=4,8",/"_,6$"),0,=,.,2>"3$525H.71,/%08%/2@"?$,8$",0"3+2%/2%-:"

*"/%?"8+157;.+6%"2,007%"?,2$"2$%"8544%035/-,/6"1%+074,/6"3452585."4%6,02%4%-:"

T,/+..>@"+"/%?";,4%H4%0,02+/2"2,007%"?$,8$",0";4%%"5;"-+/6%4570"8$%1,8+.0:"

https://boc.cantabria.es/boces/verAnuncioAction.do?idAnuBlob=263372
http://dgidtei.cantabria.es/innova-2014
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;'$&)*'.(,6'#+$')$'"#$.#+)/6'()*$)4$%$.#3()*%/$-.),/#2$).$9#%<*#++7$

(/%" 5;" 2$%" 64%+2" ?%+A/%00%0" -%2%82%-" ,/" 2%410" 5;" 8553%4+2,5/" =%2?%%/" 4%6,5/+." +6%/20" ,0" 2$%"

4%-78%-",/2%4+82,5/"=%2?%%/"2$%"08,%/2,;,8H2%8$/5.56,8+."0%8254"+/-"8513+/,%0",/"K+/2+=4,+@"?$,8$"

,0"?$>"34,54,2>"?+0"6,9%/"25"?54A",/"2$%"345H+82,9,2>"5;"2$%"Z/,9%40,2>"+/-"#4+,/,/6"K%/2%40:"G"c"F"

4%6+4-,/6" 2%8$/5.56>" 24+/0;%4" +/-" 02+;;" 15=,.,2>" K513+/>HZ/,9%40,2>:" *.05@" 2$%" +/+.>0,0" 5;" 2$%"

G%6,5/+." &//59+2,5/" E>02%1" $,6$.,6$2%-" 2$%" .5?" 3+42,8,3+2,5/" 5;" 8513+/,%0" ,/" G" c" F" +82,9,2,%0@"

,-%/2,;>,/6"+"8.%+4"0$542+6%"5;",//59+2,9%"8513+/,%0",/"4%.+2,5/"25"2$%"?$5.%"5;"E3+,/"+/-"2$%"BZ:"

&/"+/>"8+0%@"02+2,02,8+."-+2+"0$5?%-"2$+2"2$%"4%6,5/"?+0"02,..";+4";451"2$%"2+46%2"5;"2$%"34,9+2%"0%8254"

=%,/6"2?5"2$,4-0"5;"G"c"F"%P3%/-,274%"345350%-"=>"2$%"B7453%+/"K511,00,5/";54"LMLM:"

#$%"345<%82"-%9%.53%-"=>"#%P2,."E+/2+/-%4,/+"?57.-"85/24,=72%"25"2$%"4%54,%/2+2,5/"5;"4%0%+48$"25"

2$%"/%%-0"5;"2$%"345-782,5/"0>02%1@"?,2$"+".,/A%-",/9%021%/2",/"2$,0"8+0%"25"2$%"84500H8722,/6"01+42"

03%8,+.,U+2,5/"2%8$/5.56,%0@"078$"+0"2$%"/+/5H2%8$/5.56>"8+0%@"+/-"2$%",/84%+0%-"3+42,8,3+2,5/"5;"+"

8513+/>",/"K+/2+=4,+",/"G"c"F"c"&";7/-,/6"34564+11%0@"?$,8$"+4%"5=<%82,9%0"?$,8$"+4%",/2%/-%-"25"

=%"345152%-",/"2$%"G%6,5/:"

;'$"%+$%$"(3"$1#3.##$)4$&)8#.%3#$)4$'"#$'%.3#'$-)-6/%'()*$

*0" +" 4%07.2" 5;" 2$%" -%9%.531%/2" 5;" 2$%" 53%4+2,5/@" ,2" 85/24,=72%0" 25" ,13459,/6" =70,/%00"

8513%2,2,9%/%00"+/-"2$%4%=>",13459,/6"2$%"85/-,2,5/0";54"2$%"?54A%40"5;"2$%"=%/%;,8,+4>"8513+/>"

?$,.%"85H;,/+/8,/6"2$%" ,/9%021%/2"%/2+,.0" .5?%4"85020" ;54"2$%"8513+/>"2$+2"8+/"4%9%42"25"5;;%4,/6"

=%22%4"85/-,2,5/0"25",20"%13.5>%%0"+/-"%/8574+6,/6"2$%1"25".%+-",//59+2,5/"345<%820"2$+2"4%856/,U%"

2$%"4%0%+48$"%;;542",/"2$%";,%.-"5;"%/2%434,0%:"

I54%59%4@"2$4576$"2$%",/9%021%/2"+,1%-"+2"2$%"-%9%.531%/2"5;",//59+2,9%"345-7820@",2";+9540"2$%"

,13459%1%/2"5;" 2$%"34%H%P,02,/6"5/%0" ,/" 2$%"-51%02,8" +/-" ,/2%4/+2,5/+."1+4A%2" 2+46%2%-"=>" 2$,0"

8513+/>" ?,2$" +" 8.%+4" %P3542%4" 345;,.%@" 05" 2$+2" 2$%" ;,/+." 85/071%40" 5;" 2$%0%" 345-7820" +4%" +.05"

=%/%;,2,/6";451"2$,0"2>3%"5;",/9%021%/2:"

=).(>)*'%/$&.('#.(%$)4$#?6%/$)--).'6*('(#+$%*1$#*8(.)*2#*'%/$+6+'%(*%,(/('0$"%8#$,##*$'%<#*$(*')$
%&&)6*'J$

#$%"8513+/>h0"8511,21%/2"?,2$"2$%"34,/8,3.%"5;"%O7+."5335427/,2,%0";54"1%/"+/-"?51%/"+/-"/5/H

-,084,1,/+2,5/" $+0" +.05" =%%/" 34%0%/2" ,/" 2$%" 345<%82:" &/" 2$%" -+,.>" 53%4+2,5/"?%"?54A" 25" 5=2+,/" +"

4%035/0,=.%" 1+/+6%1%/2" 5;" +.." ,/2%4/+." 3458%00%0" 5;" 2$%" 8513+/>S" 1+8$,/%4>@" 1+/+6%1%/2@"

3+8A+6,/6@" %28:@" ,/" 54-%4" 25" 67+4+/2%%" ,20" 6.5=+." 24+8%+=,.,2>" +8854-,/6" 25" 2$%" K54354+2%" E58,+."

G%035/0,=,.,2>"35.,8>"

NM"b"5;"2$%"?54A;548%",/"#%P2,."E+/2+/-%4,/+",0"851350%-"5;"?51%/"+/-"2$%"+9%4+6%"?+6%",0"2$%"

H2%41".5?"02+;;:"



\"

"

T451" 2$%" 3%403%82,9%" 5;" 2$%" 34,/8,3.%" 5;" 0702+,/+=.%"

-%9%.531%/2@" 2$%" 3$,.5053$>" 5;" 2$%" 8513+/>" 2$4576$572" ,20"

+82,9,2>",0"25"-%9%.53"+"0702+,/+=.%@"%2$,8+."+/-"%/9,45/1%/2+..>"

;4,%/-.>";+0$,5/:"

#$4576$" 2%8$/5.56,8+." ,//59+2,5/" ,/" 3458%00%0" +/-" 345-7820@"

2$%" %/2%434,0%" ,0" 1+A,/6" 34564%00" ,/" 0702+,/+=,.,2>@" +/-" ,20"

2%P2,.%0" +4%" ;,41.>" ,/" ;+9574" 5;" %/9,45/1%/2+..>" ;4,%/-.>" +/-"

0702+,/+=.%"1+2%4,+.0@"078$"+0"85225/"+/-";.+P"4%8>8.%-@"+0"?%.."

+0" %85.56,8+." 2,/8274%0@" ?,2$" 4%856/,0%-" %/9,45/1%/2+."

8%42,;,8+2,5/0",/"2$%";,%.-"5;"B7453%+/"2%P2,.%:"

!

"

E,/8%"

!V`V@"#%P2,."E+/2+/-%4,/+"$+0",20"5?/""24%+21%/2"

3.+/2@" %/+=.,/6" ,2" 25" 0+9%" %/%46>" ,/" +.."

345-782,5/" 3458%00%0@" 25" A%%3" 8+4=5/" -,5P,-%"

QK("LR"%1,00,5/0"+2"2$%"/%8%00+4>" .%9%.0"+/-"25"

4%-78%"2$%"6%/%4+2,5/"5;"0.7-6%:"

i+2%4" 85/07132,5/" ,0" +.05" 1,/,1,U%-" +/-"

%;;,8,%/2" 3.+/0" +4%" -%9%.53%-" ;54" 4%70,/6" +/-"

4%8>8.,/6"4%05748%0:"

#$%4%"$+0"=%%/"+/",13459%1%/2",/"2$%"?+>"2$+2"

1+/+6%1%/2" $+0" =%%/" ,13459%-" =>" 1+A,/6"

345-782,5/"8.%+/%4:"

@0*#.3(#+$9('"$)'"#.$-)/(&(#+$).$(*+'.62#*'+$)4$-6,/(&$(*'#.8#*'()*7$

@"?$,8$"?+0"3+42"5;"2$%"&'']ZDE*"LM!LHLM!Y"34564+1"?+0"2$%"1+,/"374350%"5;"

?$,8$"?+0"25"24+/0;541"+"07=02+/2,+."3+42"5;",//59+2,5/"+/-"2+.%/2",/25"%85/51,8"+82,9,2>"+/-"2$+2",2"

?+0"2$%"0%%-"5;"+"64+-7+."24+/0;541+2,5/"5;"2$%"345-782,5/"15-%.:"

#$,0" +,-" .,/%" ,0" =+0%-"5/S" &//59+2,5/" ,0" .%+4/%-"=>" ,//59+2,/6 2"?+/2%-" 25"$%.3" 25" 4%-78%" 2$%"

8513.%P,2>"+/-"%/24>"=+44,%40"2$+2"1+/>"%/24%34%/%740";+8%"?$%/"02+42,/6"2$%,4",//59+2,9%"+82,9,2,%0@"

8513.%1%/2,/6"52$%4"+,-0"?,2$,/"2$%"0+1%"34564+11%@"07 #B "

+,-".,/%0:"

#$%0%"+,-0"+4%"+.05",/".,/%"?,2$"2$%"3459,0,5/0"5;"2$%"E3+/,0$"E24+2%6>"5;"E8,%/8%"+/-"#%8$/5.56>"+/-"

&//59+2,5/"LM!WHLMLM"+/-"8513.%1%/2"52$%4"07335420"25"2$%"=70,/%00";+=4,8"2$+2"+4%"07=0,-,U%-"=>"

-,;;%4%/2"+6%/8,%0"5;"2$%"J%/%4+."E2+2%"*-1,/,024+2,5/@"?$,8$"1+>"+.05"$+9%";7/-,/6"5;"2$%"B7453%+/"

G%6,5/+."F%9%.531%/2" T7/-"?,2$,/" 2$%" ;4+1%?54A"5;" 2$%"(3%4+2,5/+."]4564+11%"E1+42"J45?2$"

LM!NHLMLM"54"5;"2$%"EIB"&/,2,+2,9%"(3%4+2,5/+."]4564+11%"LM!NHLMLM:"
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