
SUPPLEMENTARY MATERIAL 

Materials and Methods 

Materials 

!"#$%#&'()'*'"*+#$'"#)',&')-.%!/01.,2345,%678"97:,2345;,23<23,#&'()',(",+#$'"#)',&')-,

:&()",&=-,&,>=,?,@2,AB&.,C&8,D:"9,E"7F:)=+7:,G=+7#F7)9H,5,8)+=)D)78,!/01,(7:9)=&(7-,C)(F,&,

'&:I"J$#)',&')-,+:"KLH,!"#$%!*'&:I"I7=M"J$*L*#$8)=7.,%9"#7'K#&:,C7)+F(,?,N333,B&.,C&8,D:"9,

O)+9&H, !"#$%7(F$#7=7, +#$'"#., %!P0.%9"#7'K#&:,C7)+F(, ?, N233, &=-, QR33,B&.,C&8, D:"9,1':"8,

S:+&=)'8, &=-, O)+9&;, :78L7'()T7#$H, 1:+*0#$*18L, %60B., L7L()-7, 87UK7='78, C7:7, D:"9, P>B,

E)"8')7='78H,!7L()-7,87UK7='78,)='#K-7,60B;,1:+*0#$*18L*O7:,%60BO.;,0#$*1:+*0#$*18L*O7:,

%060BO.;, &=-, 0#$*1:+*1#&*18L*O7:*!:", %061BO!.H, V"##&+7=, G, %:&(, (&)#., C&8, D:"9, EB,

E)"8')7='78H, B7K(7:&(7-, -)97(F$#, 8K#D"J)-7, %BR, WB>OS., C&8, D:"9, V&9I:)-+7, G8"("L7,

/&I":&(":)78;, G='H, !"#$%T)=$#, &#'"F"#., %!X1., %YY, 9"#Z, F$-:"#$M7-., C&8, LK:'F&87-, D:"9,

!"#$8')7='78H, V>[B1, %2*'F#":"97(F$#D#K":78'7)=, -)&'7(&(7., C&8, D:"9, >"#7'K#&:, !:"I78H,

67'"9I)=&=(,FK9&=,D&'(":,XGG&,%:[XGG&.,C&8,D:"9,G=="T&()T7,6787&:'FH,X7'(&8F)7#-,C)(F,B1!G,

C&8, D:"9, X7'(":, /&I":&(":)78H, 1##, "(F7:, 'F79)'&#8, C7:7, 1HVHOH, :7&+7=(, +:&-7, &=-, "(F7:,

9&(7:)&#8,C7:7,K87-,&8,:7'7)T7-,D:"9,O)+9&H 

Methods 

PLGA-PLL synthesis 

\F7,'"L"#$97:,!/01*!//,C&8,8$=(F78)M7-,&8,D"##"C8,%[)+H,ON1.H,E:)7D#$;,!/01,2345,

&=-, L"#$%!*'&:I"I7=M"J$*L*#$8)=7., %N<N, 9"#&:, :&()"., C7:7, -)88"#T7-, )=, &=F$-:"K8, -)97(F$#,

D":9&9)-7,%B>[.H,\C",9"#&:,7UK)T&#7=(8,%C)(F,:78L7'(,(",!/01.,"D,-)'$'#"F7J$#,'&:I"-))9)-7,

%BVV.,&=-,3HN,9"#&:,7UK)T&#7=(8,"D,%-)97(F$#&9)="*L$:)-)=7.,B>1!,C7:7,&--7-H,\F7,:7&'()"=,

C&8,&##"C7-, (",:K=,D":,4R,F"K:8,K=-7:,&:+"=H,["##"C)=+, (F7,'"=]K+&()"=;, (F7,L"#$97:,8"#K()"=,

C&8,-)#K(7-,C)(F,'F#":"D":9,&=-,D)#(7:7-,(",:79"T7,^;^_*-)'$'#"F7J$#K:7&,%BV`.;,&=,)=8"#KI#7,

I$*L:"-K'(,"D,(F7,:7&'()"=H,\F7,L:787='7,"D,BV`,C&8,)=-)'&()T7,"D,8K''788DK#,'"=]K+&()"=H,\F7,

I#"'A,'"L"#$97:,C&8,(F7=,L:7')L)(&(7-,)=,97(F&="#,&=-,T&'KK9,D)#(7:7-,(",:79"T7,K='"=]K+&(7-,

L"#$%!*'&:I"I7=M"J$*L*#$8)=7.H,\F7,L"#$97:,C&8,(F7=,:7-)88"#T7-,)=,'F#":"D":9;,L:7')L)(&(7-,)=,

7(F7:;,T&'KK9,D)#(7:7-,&=-,#$"LF)#)M7-,D":,&(,#7&8(,QY,F"K:8H,

\",7JL"87,%-7L:"(7'(.,(F7,L:)9&:$,&9)=78,"D,(F7,L"#$%!*'&:I"I7=M"J$*L*#$8)=7.;,?NH2,+,

"D, (F7, I#"'A, '"L"#$97:, C&8, -)88"#T7-, )=, F$-:"+7=, I:"9)-7, %5E:.;, 43, C(Z, )=, &'7()', &')-,



%5E:a5S1'.,&=-, 8()::7-H,1D(7:,NH2,F"K:8;, 7(F7:,C&8,&--7-, (", (F7, 8"#K()"=,&=-, (F7,L:7')L)(&(7-,

L"#$97:,C&8,:79"T7-H,\F7,L"#$97:,C&8,C&8F7-,C)(F,7(F7:,K=()#,&=,"DD*CF)(7;,I:)((#7,9&88,C&8,

"I(&)=7-H,\F7,9&88,C&8,(F7=,-)88"#T7-,)=,'F#":"D":9;,:7*L:7')L)(&(7-,)=,7(F7:,&=-,#$"LF)#)M7-,D":,

QY,F"K:8H,

V"=]K+&()"=a-7L:"(7'()"=, C&8, T7:)D)7-, C)(F, K#(:&T)"#7(*T)8)I#7, 8L7'(:"8'"L$, %`X*T)8.,

%V&:$,23,E)",`X*X)8,OL7'(:"LF"97(7:;,X&:)&=.H,1(,@2b,=9;,(F7,L:"(7'()=+,'&:I"I7=M"J$,%VEc.,

+:"KL, '&=,I7,T)8K&#)M7-, %[)+H,ONE.H,!:787='7,"D, (F)8,VEc,+:"KL,L:)":, (", -7L:"(7'()"=,T7:)D)78,

8K''788DK#, '"=]K+&()"=,CF)#7, )(8, #&(7:, &I87='7, )8, )=-)'&()T7,"D, 8K''788DK#,-7L:"(7'()"=,&=-, (FK8,

&9)=7,7JL"8K:7H,
N
5,^>6,C&8,&#8",K()#)M7-,D":,-7(7:9)=)=+,8K''788DK#,'"=]K+&()"=a-7L:"(7'()"=,

"D,!/01*!//,%[)+H,ONV.H,
N
5,^>6,8L7'(:&,C7:7,:7'":-7-,&(,:""9,(79L7:&(K:7,)=,BR,*B>OS,"=,

&,Q33,>5M,E:KA7:,8L7'(:"97(7:,&=-,:7D7:7='7-,(",(7(:&97(F$#8)#&=7,%\>O.,L7&A,%!,d,3H3,LL9.H,

\F7,I7=M7=7,:)=+,L7&A,&88"')&(7-,C)(F,(F7,VEc,L:"(7'()=+,+:"KL8,%!,d,bH4,LL9.,)8,L:787=(,)=,(F7,

L:"(7'(7-,!/01*!//,IK(,8K''788DK##$,:79"T7-,)=,(F7,-7L:"(7'(7-,D":9,(S1)H,

PEG conjugation to PLGA-PLL 

!P0,%9"#7'K#&:,C7)+F(,?,N233,&=-,QR33,B&.,C&8,&'()T&(7-,C)(F,VBGH,E:)7D#$;,!P0,C&8,

-)88"#T7-, )=, -)"J&=7, &(, 4beVH, 1=, Y<N, %VBG<!P0., 9"#&:, 7J'788, "D, VBG, C&8, &--7-;, &=-, (F7,

:78K#()=+,9)J(K:7,C&8,8()::7-,K=-7:,&:+"=,&(,4beV,D":,@,F"K:8H,`=:7&'(7-,VBG,C&8,:79"T7-,I$,

-)&#$8)8, )=,-7)"=)M7-,C&(7:, D":,N@,F"K:8H,\F7,-)&#$8&(7,C&8,'F&=+7-,7T7:$,F"K:H,\F7, :78K#()=+,

8"#K()"=,C&8,D:"M7=,)=,#)UK)-,=)(:"+7=,&=-,D:77M7*-:)7-,D":,4,-&$8H,\F7,:78K#()=+,&'()T&(7-,!P0,

C&8,(F7=,8(":7-,&(,*@3eVH,

, 1,9)J(K:7,"D, 7J'788, &'()T&(7-,!P0,&=-,!/01*!//, %2<N,9"#&:, :&()",!P0<!/01*!//.,

C&8,-)88"#T7-,)=,&=F$-:"K8,B>[,&=-,&##"C7-,(",8():,K=-7:,&:+"=H,1=,7J'788,"D,!P0,C&8,K87-,(",

7=8K:7,(F&(,"=#$,"=7,)9)-&M"#7,7=-,+:"KL,:7&'(7-,C)(F,(F7,L7=-&=(,&9)=",+:"KL8,"D,(F7,!/01*

!//;,CF)#7, (F7,"(F7:, )9)-&M"#7,+:"KL,C&8, &T&)#&I#7, D":, #&(7:, '"=]K+&()"=, (", (F7,60B,9")7($H,,

1D(7:,QY,F"K:8;,(F7,L"#$97:,8"#K()"=,C&8,-)#K(7-,C)(F,'F#":"D":9,&=-,L:7')L)(&(7-,)=,97(F&="#H,

`='"=]K+&(7-, !P0, )8, 8"#KI#7, )=, 97(F&="#, &=-, 7&8)#$, :79"T7-H, !"#$97:, -)88"#K()"=, &=-,

L:7')L)(&()"=,C&8,:7L7&(7-,(C",()978,(",7=8K:7,(F7,:79"T&#,"D,K='"=]K+&(7-,!P0H,

,
N
5, ^>6, C&8, &#8", K()#)M7-, D":, -7(7:9)=)=+, '"=]K+&()"=, "D, !P0, (", !/01*!//H, \F7,

L:787='7, "D, (F7, 7(F7:, #)=A&+7, &88"')&(7-, C)(F, !P0, %!, d, 4H2N, LL9., T7:)D)7-, )(8, 8K''788DK#,

)='":L":&()"=,%[)+H,ONV.,(S1)H,



RGD conjugation to PLGA-PLL-PEG 

, \C7=($*D)T7,9)##)+:&98,"D,(F7,L7L()-7,9")7($,60B;,60BO;,060BO;,":,061BO!,C&8,

9)J7-,C)(F,@33,9+,"D,!/01*!//*!P0,)=,4,9#,"D,&=F$-:"K8,B>OS,&=-,8()::7-H,1D(7:,@Q,F"K:8;,

(F7,L"#$97:,8"#K()"=,C&8,-)#K(7-,C)(F,9":7,B>OS;,&=-,-)&#$M7-,&+&)=8(,-7)"=)M7-,C&(7:,D":,N@,

F"K:8,(",:79"T7,K='"=]K+&(7-,L7L()-7,(S1)H,\F7,-)&#$8&(7,C&8,'F&=+7-,7T7:$,F"K:H,\F7,!/01*

!//*!P0*60B, C&8, (F7=, #$"LF)#)M7-, D":, 4, -&$8H, ["##"C)=+, D:77M7*-:$)=+;, (F7, L"#$97:, C&8,

:7-)88"#T7-,)=,B>OS;,&=-,-)&#$8)8,&=-,#$"LF)#)M&()"=,C7:7,:7L7&(7-H,

, \F7, 8K''788DK#, '"=]K+&()"=, "D, 60B, C&8, -7(7:9)=7-, C)(F, &((7=K&(7-, ("(&#, :7D#7'(&='7,

["K:)7:,(:&=8D":9,)=D:&:7-,8L7'(:"8'"L$,%1\6*[\G6.,(S1, 2)H,OL7'(:&,C7:7,'"##7'(7-,I$,&,!7:A)=*

P#97:, G=8(:K97=(8, OL7'(:K9,S=7, [\G6, 7UK)LL7-, C)(F, &, `=)T7:8&#, 1\6, 8&9L#)=+, &''788":$H,

P&'F,8&9L#7,C&8,8'&==7-,4@,()978,&(,&,:78"#K()"=,"D,N,'9
*N
H,1#(F"K+F,K87DK#, )=,T&#)-&()=+,(F7,

L:787='7,"D,&9)-7,#)=A&+78,%[)+H,ONB.;,DK:(F7:,&9)=",&')-,&=&#$8)8,C&8,:7UK):7-,(",-)DD7:7=()&(7,

(F7,!//,&=-,60B,'"=(:)IK()"=8,%[)+H,O@.H,[":,&9)=",&')-,&=&#$8)8;,8&9L#78,C7:7,8KI9)((7-,(",

(F7,fH>H,g7'A,[&')#)($;,h&#7,`=)T7:8)($H,1=&#$878,C7:7,'&::)7-,"K(,"=,&,E7'A9&=,>"-7#,b433,

)"=*7J'F&=+7, )=8(:K97=(H,\F7,9"#&:, :&()","D, &:+)=)=7, (", #$8)=7,C&8,-7D)=7-,&8, (F7,'"=]K+&()"=,

7DD)')7='$,"D,(F7,60B,9")7($,(",(F7,!/01*!//*!P0H,

RGD conjugation to nanospheres 

, \C7=($*D)T7, 9)##)+:&98, "D, (F7, 60B, L7L()-7, C&8, :7'"=8()(K(7-, )=, 4, 9#, "D, !EOH, \F)8,

L7L()-7,8"#K()"=,C&8,(F7=,&--7-,(",@33,9+,"D,!/01*!//*!P0,=&="8LF7:78,&=-,&##"C7-,(",:7&'(,

D":,4,F"K:8H,["##"C)=+,(F)8,'"=]K+&()"=,"D,60B,(",(F7,!P0,)9)-&M"#7,+:"KL,"=,(F7,=&="8LF7:7;,

(F7, =&="8LF7:7aL7L()-7, 9)J(K:7, C&8, -)#K(7-, C)(F, -7)"=)M7-, C&(7:, &=-, '7=(:)DK+7-H, \F7,

8KL7:=&(&=(,C)(F,K='"=]K+&(7-,60B,C&8,-)8'&:-7-H,^&="8LF7:78,C7:7, (F7=, :7'"=8()(K(7-,C)(F,

-7)"=)M7-,C&(7:,&=-,C&8F7-,(C",9":7, ()978,I$,:7L7&()=+,(F)8,L:"'788H,^&="8LF7:78,C7:7, (F7=,

D:"M7=,&=-, D:77M7*-:)7-, D":,4,-&$8H,OK''788DK#, '"=]K+&()"=,"D,60B,C&8,-7(7:9)=7-,T)&,&9)=",

&')-,&=&#$8)8,&8,-78':)I7-,&I"T7H,18,&,'"=(:"#;,!/01*!//*!P0,=&="8LF7:78,C)(F"K(,)9)-&M"#7,

&'()T&(7-,!P0,C7:7,K87-H,\F787,=&="8LF7:78,F&-,K=-7(7'(&I#7,#7T7#8,"D,60B;,-79"=8(:&()=+,(F7,

=7'788)($,"D,(F7,!P0,)9)-&M"#7,7=-,+:"KL8,D":,L7L()-7,)='":L":&()"=H,

,

Fluorescent labeling of rat platelets 

6&(8,C7:7,&=78(F7()M7-,C)(F,&=,)=(:&L7:)("=7&#,%)HLH.,)=]7'()"=,"D,A7(&9)=7aJ$#&M)=7,%Y3aN3,

9+aA+.H,["##"C)=+,)=-K'()"=,"D,&=78(F78)&;,I#""-,C&8,"I(&)=7-,T)&,'&:-)&',LK='(K:7,)=,&,8$:)=+7,



'"=(&)=)=+, N333,`, 8"-)K9, F7L&:)=a9#, %)=, 3HiZ, 8&#)=7., 8"#K()"=, %&=()'"&+K#&=(, 8"#K()"=<I#""-;,

N<i,TaT.H,\",L:7L&:7,L#&(7#7(,:)'F,L#&89&,%!6!.;, (F7,'"##7'(7-,I#""-,K=-7:C7=(,&,j8"D(,8L)=k,"D,

NY3,+,D":,N3,9)=K(78,&(,@@eVH,!#&(7#7(8,C7:7,(F7=,87-)97=(7-,I$,'7=(:)DK+)=+,(F7,!6!,&(,NR33,+,

D":,2,9)=K(78H,!!!,C&8,7J(:&'(7-,&=-,(F7,:79&)=)=+,L#&(7#7(8,C7:7,:78K8L7=-7-,)=,EKDD7:,1,%NQ3,

9>,^&V#;,49>,gV#;,3H2,9>,>+V#@;,2,9>,^&5VS4;,N39>,+#K'"87;,&=-,N39>,5P!PO;,L5,

d, bHQ., (S3)H, 67'"=8()(K(7-, L#&(7#7(8, C7:7, (F7=, 8(&)=7-, C)(F, N3">, V>[B1, %2*

'F#":"97(F$#D#K":78'7)=,-)&'7(&(7.,%>"#7'K#&:,!:"I78.,%@H2,9>,8("'A,)=,B>OS.H,!#&(7#7(8,C7:7,

8(&)=7-,D":,Q3,9)=K(78,&(,:""9,(79L7:&(K:7,&=-,(F7=,'7=(:)DK+7-,&(,NR33,+,D":,2,9)=K(78H,EKDD7:,

1, C&8, 7J(:&'(7-, &=-, L#&(7#7(8, C7:7, :7'"=8()(K(7-, )=, L#&(7#7(, L"":, L#&89&, %!!!., (", &, D)=&#,

'"='7=(:&()"=, "D, 2JN3
Y
, L#&(7#7(8a9#H, !#&(7#7(, '"='7=(:&()"=, C&8, -7(7:9)=7-, C)(F, &, E7'A9&=,

V"K#(7:,>K#()8)M7:,4,C)(F,&,23,l9,-)&97(7:,&L7:(K:7,I&87-,"=,&,8&9L#7,T"#K97,"D,N33,"#H,

Validation of in vitro assay 

[":,(F7,)=)()&#,T&#)-&()"=,"D,"K:,)=,T)(:",&88&$;,'"##&+7=,G,%:&(,(&)#.,C&8,K87-H,E:)7D#$;,iR*

C7##,L#&(78,C7:7,'"&(7-,I$,&--)=+,N33,"#,"D,233,"+a9#,'"##&+7=,(",7&'F,C7##H,!#&(78,C7:7,(F7=,

&##"C7-, (", 8)(, D":, @Q, F"K:, &(, QºVH,f7##8, C7:7, (F7=,C&8F7-, (F:77, ()978,C)(F, !EO, (", :79"T7,

="=&-F7:7=(, '"##&+7=H, ["##"C)=+, (F7, !EO, :)=87;, N33, "#, "D, !6!, C)(F, V>[B1, D#K":78'7=(#$,

#&I7#7-,L#&(7#7(8,%2JN3
Y
,L#&(7#7(8a9#.,C&8,&--7-,(",7&'F,C7##H,\F)8,C&8,D"##"C7-,I$,(F7,&--)()"=,

"D, N3, "#, "D, N33, ">, 1B!, &8, &, L:"&++:7+&(":$, 8()9K#K8;, ":, !EO, &8, &, '"=(:"#H, G997-)&(7#$,

D"##"C)=+,1B!a!EO,&--)()"=;,(F7,iR*C7##,L#&(7,C&8,&+)(&(7-,D":,"=7,9)=K(7,"=,&=,":I)(&#,8F&A7:,

%E&:=8(7&-, G=(7:=&()"=&#., &(, NY3, :L9, (S4)H, 1D(7:, &, 4, 9)=K(7, 7UK)#)I:&()"=;, L#&89&, &=-, ="=*

&++:7+&(7-,L#&(7#7(8,C7:7,+7=(#$,7J(:&'(7-;,&=-,7=():7,C7##8,C7:7,)9&+7-,D:"9,(F7,I"(("9,C)(F,&,

QJ, "I]7'()T7, &(, Qi3=9, a2@2=9, %7J')(&()"=a79)88)"=., %S#$9LK8, GmbN,[#K":78'7=(,9)':"8'"L7.H,

1:7&, "D, D#K":78'7='7, C&8, (F7=, UK&=()D)7-, (", 7#K')-&(7, (F7, -)DD7:7='78, )=, L#&(7#7(,

&-F7:&='7a&++:7+&()"=,(S5)H,,



,

Supplementary Figures and Legends 

 

[)+H, ONH, !"#$97:, 8$=(F78)8, &=-, 'F&:&'(7:)M&()"=H, %1., 67&'()"=, 8'F797, D":, !/01*!//*!P0*

60B,L"#$97:H, %E.,V"=]K+&()"=a-7L:"(7'()"=,C&8,T7:)D)7-,C)(F,K#(:&T)"#7(*T)8)I#7, 8L7'(:"8'"L$,

%`X*T)8.H,1(,@2b,=9;, (F7,L:"(7'()=+,'&:I"I7=M"J$, %VEc.,+:"KL,'&=,I7, 877=H,!:787='7,"D, (F)8,



VEc, +:"KL, L:)":, (", -7L:"(7'()"=, T7:)D)78, 8K''788DK#, '"=]K+&()"=, CF)#7, )(8, #&(7:, &I87='7, )8,

)=-)'&()T7,"D,8K''788DK#,-7L:"(7'()"=,&=-,(FK8,&9)=7,7JL"8K:7H,%V.,
N
5,^>6,C&8,&#8",K()#)M7-,D":,

-7(7:9)=)=+, '"=]K+&()"=, "D, !P0, (", !/01*!//H, \F7, L:787='7, "D, (F7, 7(F7:, #)=A&+7, &88"')&(7-,

C)(F,!P0,%!,d,4H2N,LL9.,T7:)D)7-,)(8,8K''788DK#,'"=]K+&()"=H,%B.,\F7,8K''788DK#,'"=]K+&()"=,"D,

60B, C&8, L&:()&##$, -7(7:9)=7-, C)(F, &((7=K&(7-, ("(&#, :7D#7'(&='7, ["K:)7:, (:&=8D":9, )=D:&:7-,

8L7'(:"8'"L$,%1\6*[\G6.H,1#(F"K+F,K87DK#,)=,T&#)-&()=+,(F7,L:787='7,"D,&9)-7,#)=A&+78,%I:"&-,

&I8":L()"=,&(,44@2
,
&=-,L7&A8,&(,NR4@,&=-,N2bY,'9

*N
.;,DK:(F7:,&9)=",&')-,&=&#$8)8,C&8,:7UK):7-,(",

-)DD7:7=()&(7,(F7,!//,&=-,60B,'"=(:)IK()"=8,%[)+H,O@1.H,

,

[)+H, O@H, !"#$97:, 'F&:&'(7:)M&()"=, &=-, )=, T)(:", &88&$, C)(F, '"##&+7=H, %1., /$8)=7, &=-, L7L()-7,

'"='7=(:&()"=8, "D, !/01*!//*!P0*60B, L"#$97:, &8, -7(7:9)=7-, I$, &9)=", &')-, &=&#$8)8H,

V"=]K+&()"=,7DD)')7='$,C&8,-7D)=7-,&8,(F7,L7L()-7,(",#$8)=7,:&()",9K#()L#)7-,I$,N33H,!/01*!//*

!P0*60B,L"#$97:,C&8,K87-, D":, )=,T)(:", 8(K-)78H,!"#$97:,C&8, D&I:)'&(7-,&8,-78':)I7-, )=,[)+H,

ON1H,%E.,nK&=()D)'&()"=,"D,V>[B1*#&I7#7-,L#&(7#7(,&++:7+&()"=,)=,C7##8,'"&(7-,C)(F,'"##&+7=,G,

%:&(, (&)#.H, V"9L&:)8"=, I7(C77=,C7##8, C)(F, &=-, C)(F"K(, 1B!H, PJL7:)97=(8, C7:7, L7:D":97-, )=,

(:)L#)'&(7H,B&(&,&:7,7JL:7887-,&8,97&=,o,OP>,%pp,!,q,3H3N.H,



,

[)+H,O4H,G=,T)(:",&=&#$8)8,"D,!6!,C)(F,8$=(F7()',L#&(7#7(8H,%1.,!6!,C)(F,8$=(F7()',L#&(7#7(8,L#K8,

!EO, D"##"C)=+, &+)(&()"=, D":, N3, 9)=K(78H, ^"(7, (F7, #&'A, "D, L#&(7#7(, &'()T&()"=a&++:7+&()"=;,

:78K#()=+,)=,&,F"9"+7="K8,-)8(:)IK()"=,"D,7=-"+7="K8a8$=(F7()',L#&(7#7(8H,%E.,!#&(7#7(,:)'F,L#&89&,

C)(F, 8$=(F7()', L#&(7#7(8, L#K8,1B!, &=-, &+)(&()"=, %N,9)=K(7.H, \F7, &--)()"=, "D, &, L:"&++:7+&(":$,

8()9K#K8, %)H7H,1B!., :78K#(8, )=, (F7, D":9&()"=,"D, L#&(7#7(, &++:7+&(78H, %V.,!/01*!//*!P0*60B,

'"&(7-,C7##, C)(F, V>[B1*#&I7#7-, L#&(7#7(8H, PT7=, &D(7:, &+)(&()"=, D":, N3,9)=K(78;, (F7:7, &:7, =",

8)+=8,"D,L#&(7#7(,&-F78)"=,":,&++:7+&()"=H,%B., ,1++:7+&()"=,"D,L#&(7#7(8,"=, (F7,L"#$97:,8K:D&'7,

F&LL7=8, )997-)&(7#$, D"##"C)=+, (F7, &--)()"=, "D, 1B!H, O'&#7, I&:;, 233, l9H



,

,

[)+H,OQH,G=,T)T",&=&#$8)8,"D,I#77-)=+,()978,D":,-)DD7:7=(,'"='7=(:&()"=8,"D,8$=(F7()',L#&(7#7(8H,%1.,

E#77-)=+,()978,)&D(7:,D79":&#,&:(7:$,)=]K:$,D"##"C)=+,)=(:&T7="K8,&-9)=)8(:&()"=,"D,(F7,8$=(F7()',

L#&(7#7(8,%=,d,2.H,B&(&,L:787=(7-,&8,Z,"D,(F7,^",)=]7'()"=,97&=,%@Q3,o,N2,87'"=-8.H,B&(&,&:7,

7JL:7887-,&8,97&=,o,OP>,%,ppp!,q,3H33N,T7:8K8,8&#)=7.H,\F7,N3,&=-,@3,&:7,(F7,'"='7=(:&()"=,"D,

8$=(F7()',L#&(7#7(,-"87,)=,9+a9#H,1,Q3,9+a9#,'"='7=(:&()"=,C&8,&#8",&((79L(7-;,F"C7T7:;,

'&:-)"LK#9"=&:$,'"9L#)'&()"=8,C7:7,"I87:T7-,)=,8"97,"D,(F7,+:"KL8H,\F7:7D":7;,(F7,Q3,9+a9#,

'"='7=(:&()"=,8(K-$,C&8,F&#(7-H,%E.,OP>,9)':"+:&LF,"D,'#"(,7J')87-,D:"9,)=]K:7-,&:(7:$,&D(7:,

8$=(F7()',L#&(7#7(,&-9)=)8(:&()"=,%QR33*060BO.H,1::"C8;,8$=(F7()',L#&(7#7(8,)=,'#"(H,V#"(,)9&+7-,

D:"9,#K97=,8)-7H,O'&#7,I&:;,@,"9H,

,
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