jag}
&
o
g
=)
|
o
>
#*
#
»
i
3
B
£
£
=

End-user research into understanding perceptlons of and reactions to a m|croarray patch
(MAP) for contraception among women in Ghana, Kenya and Uganda

Community engagement on microarray patches

Moushira EI-Sahn, Routes2Results

May 2024



"H$96&' ()" *+%'S+$, -, $(/+%"+012-+.+.+3%$A+%3+(%"#S$. (,54#) %"



| HSYR)%* $%'%(SH#/ (+$." O#(L1(2 3%14(1* 5)(1*( 6
7% *8'+9"06*::1<"/8"#:=2>2@ /. A%L: (+$.":(— BH#H(%'

I"#$%&()" *+%¢-"./)-0/  183+4.5+"6/7 <3"$23$=+>$>RF ;+%3>6 23%$%>+>$>5%1GB(5$46&0
$%®"-:+86" +;:6"/+-%/ @W60>) @%>6":+6,/ +%3>68":6E/
I"#$%&' (Yo&)+&9%6',-(&%6.!- 11#/,01023*/02,04'(01! 1'$0,'(023* &!#&!-12('(01!

50267 %&..-8%#- @AAI&-0%2-/ 9%('R:1J 7TRAI2 =2:>1/#4? 9%('R:K>; 7%AI2
9% ('$/2:;<E2:></ 9%('R:BC L8'2'/2:MD<
#47? 2:DC/,%4-1*/ N!I2)'/2:MIM
2E&-!1-/2:D>/ 03'2,'/2:MJIK

FGH-

"H'$%&'&()*+&," *+%-).," [0123567$)*"8-89:-" "$&' "<k (%=H,$." $=-). >:"=H#?
ry @,-&SRIASTT%(BSB") -) $<&(+),%-"#?



/ +H%, &H)&*

P&Y%, E4(

9"-:+86 F668#%$4-%&
*G9/H 0"-834X#$/68&
$>>"+#3>8f +%F-":8%"=E
>64)%+486/+1%& " *G9/
+988:6=-0:6%>

6'$+-H#$.H#, %) (+*%.7-

/ " )0&H  ()&* / I"H$%8H&*
R'$E!P&Y6#%-0(0%2 980'S
02,&-(2, -(OAES$R/ L'E3! #1&4101!,/50.1$08%%,
#8%QOBK 4(F8'(T-/ (%4&)'2, 0CBI&!'&! '2)
#9%-0(0 178 (V-/48'$$123023 -#140Q04/48'8'4(1&0-%00/
2, 78'( 048! 1'$E!%Q #%(12(0'R, &E-1&-
5WP-

C™ %"#'$U&R(T"*-* )(, -)&<+**"B"<(78"), (; $#".8"),$,-()9

(%" &5# BY-&-)$,$



C1"$.*9+81):;!<"".:$%'B.1*%1"":/#..:#(D%:1%D%3$:'%%1:(:;!<:E%,.$%

6 98!/217/4%2(&'41#(01!
O-/'##$01,/(%/)%E&/-.C

6 @(/E-\-/'l#(48/78048/(
$0.1/'1#$'-(1&X/

6 980-/#(48/8'-/
I"(&IAIS)/-A'SS/(O#-/
=206(/10-0+$!/(%/(8!/!

LN

6 9%/E-1/(80-/
4%2(&' A1#(011U/7Y/
-0AHS$)/&IA%11/(8Y/
#8%,EA(/Q&Y6A/O(-/-'
#4.3023/'2,/#&!--]
(81/#$'-(1&/02(%/(8Y/
-.02/70(8/'+0(/%Q/
#&1--E&IX

LLLLLALL

6 H8!12/E-023//+0(/%Q
#&1--E&!/%2/(8!/
#(48U/(81""(&AI$)/
(O#-/13%/YE-(/E2,1&/(
-.02X/

TDepo

Micro
Patch

Sayana
Press

~~

6 98!/Z1%#%/02Y14(0%2/3

02(%/(8\/AE-4$1U/(8/
[)'2'/P&1--13%!-/02(%/
(8YQ'(/$)1&U/'2,/(8Y/

#(48/3%!-/02(%/(8!/-.0:
$)18U/'1%0,023/+%(8/(
Q'(/'2,/AE-4$1/$)1&-X

6

%

)‘

\%E/&IA%11/(8!/
#(48/'2,/(8/(0#-U/
06241/02/(8Y/-.02U/
-()/(8!&IU/E2(0$/
(81)/'&!/,0--%$1!,/
0611&/(8Y/4%E&-1/%Q/
(81/4%2(&' 41#(01!/
[E&'(0%2X
1241/(8V/#8%(14(0%;
12,-U/(81&!/70$$/+!/
29%(8023/$!Q(/E2,!&/
(81/-.02X

I"#$968 ($)%*$+$, -+ #'&/,'%0#%. (. + &IB(Yo#,(,182&
3.1(0),#'%#.-0"&'Yott +$* '0&$*$4,-'2%('252$*26*,'$1'&/,'2%%, 1



ROUTES?
RESULTS




~ 6'#+%3+#/,+;<+5$%&'(#+.##$):'#,-+%'$+$,-,.$(/+,:57%$,&+,"&+'-,$+5$,3,$,"(,-+.($%--+#/,+(%'"#$),-+."&+'-,$-+%$7)
&+%33,8,&+(7,.$+*)&."(,+%"+/%>+#%+&,?, 7%5+.+(%"#$.(,5#)?,+012+$,*.$&) "*+-/.5,@+-)A,@+7%(.#) %" @+3,
) T-@+&'SH)%" @+4,"-#S #)%"+."&+.557) (#)%"+)45. (#

+/."& C557),&+()B('7.$+5.#(/

D+<(4+)"+&).4#®

-, 138A4)")-#,$,&@

SYH)" . +3,>+-,(%"&-E

>)#[+-#)(B8+:..(B)"*@

#%0+#/55,5+.$4@

-,"-%%$83,,&:.(B -)*".7-4#(7)(B+-%"&G(%7%'$+(/."*,H+
H#557)(#)%"+."8,4%?.7@

L D#A++-"- )% "+%3+5%)(B7,-+.*%.)"-#+8%'$+-B)"J+:$),378+
"(%43%$#..7,@+:'#+(."+:,+)*"%S$,&E
K%+7?)-):7B3)"+)$$)#.#)%"+.3#,$>.$&-E+
L+4%"#/-5%,*"."(8+5%,?,"#)%"

LC<+4%"#/- $,#'$"+#%+" #'$.7+3,$#) 7)#8

$,*7.% 5,$)%&+

)-+#,+4%-#+>)&,78+5%,3,$$,&+ ##S$):'#,+- #M

8'9282'+#.):279%++ 7 H'$(, %, 2(,'(,,'<H.1&S H('2HE&S"™ '+ H+0** 7%*2128$.1'21-'-28&



(F.$8"4 ., [.A%1 B$%,%BC@BK%d* ( +8$5+9-(B(B%

9"6F6"'68+J6-F*G9
A 06QUAI2

1-#9%2,12(- -8%720A'3!- %@(48!-/ (%
-4'$)!

><n >|In SCA

DD?
MA >A -

"l #$ %"%$ &"&#$

L8'2

=1>?BCA1>?7@7?A1>?0A

*GO /)$06 0"6F6"6%4BH4>$%I=6"/3/ 4+"4=6
A %QUAI2

)

X(

WHSY*( +,-(. ,+H/+0)123)4.3+56 T+1-(3 +, 85+-%)+19+ 1+, )19<H* 8-<=/.> P+; *<13./*- <37<1: 3)4.33:+; )19<**.8-<=/.&7+; *<1</3+@;3B)*A+1.B), +1/: +1. 3)4.)3<**.8-<=/. -+C
+:&Y%HD*&)*(  3(<8. 0+:/9 :+; 85..5+;- +,-(.3. | 8<-*(.3> E7<2.3<5. 1+-<*-;</ 3)4.



-9-"8B-UB("+#%":($%.": (++%B"(E-%

*G9 %3;#6" -F0$>4)6/1 83"$>+-%4460>$#+=+>E

K .+'L.),1

B%2&"5 1 ).1&/(

B%2&"5'2).1&/(

B%2&"#'B).1&/

J9%28",(>1 ).1&/(

29%2&"/,(>1 ).1&/(

M/212
=1>?BCA

I

9:;3 2<1=1<<1f

H(

5%-( #&!Q1&&DMA

19(

)

&(

#l

78444123456 N 0##1234561

G,1H2

=1>?@?A

[

N SOUTESS Oo##&9  +; )19-(.3. +8-)+13+5-(. 9;5<-)+1+,85.21<1*:85.F.1-)+1<**.8-<=/, +5;1<**.8-<=/.>C
SESULTS  oo#<&,-(. +8-)+13+; /- 0.5. <**.8-<=/.B)3-(.5. +1. -(<- :+; 0+;/9 85.,.5 <=+F.-(. +-(.53>

9:;3 2<1=1<<1&(

%(
5%-( #&IQI&&IA

11(

%+(
5%-( #&!Q!&&!N

)X(

EF21-2

=1>?@DA

oo I +(

9:;3 2<1=1<<%A{

%(
5%-( #&1Q1&&ICH

%I(
5%-( #&IQI&&N

)X(

)(

H5<8()//;3-5<-)12+3- 85.,.55.9 3*+5.3+,1J <19+F.5



#K

~ ISA" ($96#%D%$S(B$%, %$$%"8.1 ,.$ '%-&*A818™"%$8Y);!<
L)6"6 ,-;6% ,-3=8 0"6F6>-$8;+%+/>6'G9/ <6%/-%F-"$"6$0"6F6"6%43%$4 -F 0"6F6"6%46
K.+L.),1 bE'$0('(01!0-4E--0%22tDM;
I"#$%& '($)$ *+),$ -.$)/$ W&!-#&!1Q!&&!,/
I"H#SYRS' (Y0)*+,-. "4 $%& $'$ $' 4%2-0,!&!,
-00+1&$128&3"4#56/ ?BN@ JONP| ?BNQ| ?INI ) (%HES)U
-00+1&$12&36)56| JDNB | ?@NP ?@NO  JINJ u n a'’A0$0'&U/Z0-4&!11(U/
I"#$%& #$%()&* B@NQ BINO| B@NJ  DNO ZI#12,- %2/
+(,-./)%01#2(%,$%%$§ DN? | B@NC BBNI CNP s W&!'-2%#&!Q!&&!,/
I"#$%,4(#$%()& DNB | CNO| PN? B?NI 4%2-0,!&!,
+),415#%  ?NI IN@ @NQ ?ND Z0QQO4%&('48U
6'## IN@ BNI JNI BND 21$04'("U/
9% %p+10%E-
"#$%7./8 BND JNC BNQ BNI S8 (Vo) + )%, "I%0 1% 92/%&01'((’|
9,#$%7./18%01#2(%,$% BNP | ONO | @NQ @N? 1*)121 0 '
;.12 BNC BNI JN? @NI

1 ()*+),)-.+/012034562/7.+2/752"23/7562-38+/6)5(
" (J¥+),)-+0127)*7562/7.+2/752"23/7562-38+/6)5(

‘a4

%L&ED.</[:B- +,-(. ,+//+0)12+8-)+13B(.5. 0+;/9 :+; 8/<*. -(. 7)*5+<55<8<-*(MNOP-1:+;5 =+9:>




N 193 +H(L)%(1* +-8+ISIFYBHYA. "0 SS(E-061' $4:, Y% E (+I: A%+H(18'ES. " (- (%'

I"#$%. '($)$ *+),$ -9)/$ "#$%¢ ($)$ *+),$  -9)/$
8499+55:4%%,&$00%6+/&#"&#(+&;"/, I"#$98%$20%+&3)7 DJIQ ?BC ?2@7 ?@D

<"%"41&9($).4+ O?NO OCNB, OJNI OJNB @%%&5#+058 9" AR SR +2"C+
:1&/8&*%<,4" 20N? ?CNJ | 2?0N?| ??N? <"%"418&9(3$).4 ??NC. O@N@ ?IN@  JONI
= *#<%.""#.$<%,'%<8 INQ | PND ON? INP <%69>6).&5"4 ?@NI| ??N@| JDN@ JDNP
>0052#%.""#.$<%,'% ON?| ONP | CND | JN? =- #<%."#.$<%,'%<8 PNQ| B@NJ ONI PNO
>11%<&*| CNO| JND QNI CNP >9052#%."#.$<%,'%| CNI 2NI B@NJ| 2?NJ
@,%<&*, ON?| BN@ ON? QNP >11%<&* PNO| ?NJ DNJ | BJND
@,%"$#2#$#/] BNQ| JINJ BN@ | BND @,%<&*, DNO| INQ IN? BCNJ

=)"4.(&01+5541+&3$00%6+/ @,%"$#2#$# 1 ?NQ| ?NC BNQ | CNP

;,1,4%%/)."# | ?BNQ JDNJ | ?QNI JONC 1 ()*+),)-.+/012034562/7.+2/752"23/7562-38+/6)5(

<%69>6).85"4 O@N@ OQN?  2DNI 22N@ "()*+),)-.+/0127)*7562/7.+2/752"23/7562-38+/6)5(
=- *H<%."#.$<%,'%<8 BIJN@ BBNQ OND | BINJ
>00524#%.""#.$<%,'%| CNP| ?NP CN? PNO
>11%<&*| ONB| JNJ CN@| CNJ
@,%<&*| ONJ| ?NJ INI INP
@,%"$#2#$#] INC| JINC IN@ | IN@

%QR(.5. 0)//=. 3)21</3+5:+; -+;19.53-<190(.-(.5 -(. 7)*5+<55<8<-*(MNORI<3=..1 3;**.33,;//: <88/).9+1-(. =+9:BS.1+;2( 85.33;5.(<3=..1 <88/).9<19"S<//3-.83C
N 0.5. *+78/.-.9B <19)-)3GT-+5.7+F.&'(<- A)19+,3)21<D+;/9 :+; 85..5<-.<*( 3-<2.>



#D

N/$,,+%'H#+%3+#/,+;<+53%& " (#+ .##3$):'#,-+,=57%%$,&
VI 7'-#$.#,&+#/,+",,&+3%$+%5#)%"-M

N/$, )--5.(, #%77%3%3.$).#)%]4012
&,-)*"-@)3H, &,-)*"+5$%4%¢# & $,37,(##l,

" & "&+=5,(HH)%"-%3.$- ."& 5$%7?)&,$-M
LTH#I%'* #,$, )- (%"-)-#,"(8 )" 5$%& (HH#S):'#,
(1%)(,G5%$,3,$,"(,@+?.$),#8)" $,-5%"-,- ,=)-#-
>/.$,:8+ -%4, FD'5#% #/)$&5$,3,$."%6#/,$+
HHD)'#,G&,-)*" %5#)%"M

|,+>)77+7%%B+ #+#>%+%3+#/,+#/$,,+"%>+0



#L

;" B$%,%$:#(1'§BB-8%*2:"' 8&J@ J%*:;!<6:
KG+%B":5)(1*(2:/#%%$%:#(-,:.,:/ . A%1:B$%,%%$:(1:(BB-8+(".$

G00=+4$>0'%BF6"6%A/>+4(EP4.68 #E)$%8:/ $00=+4$>-"O

K.+L.),1
W,81-0116-(04.Y+'4.023/ BCA484 @18A4 7248>4
9+:3%¢&; 9+:$'S; 9+:$:
WH#$04'(%&
do%6#&1Q1&!124!
N ( » o %#D&;/9 i+, 5<-(.5;3. <NOPO)-( <3-)*A=<*A)1D()*( :+; <88/:0)-( :+;5 (<19 U+{F. <88/).9=: 3+7.+1. ./3. ;3)12-(.)5 (<19SB5<NOP<88/).90)-( <1<88/)*<-+PHA.-(+3. 3(+01)1C

-(.0)7<2.3>



L(":A(F.$8"4:81:0#(1(:(1*:3%14(:B$%,%%$:9-"8A("%-4&* AB18" %S (:;!<6:

- C1:5)(1*(:8"M":'B-8":E%"/%%1:"#%A'%-D%":(1*:(1:NI<

@/26)65#1%$#6")&D&$/26)65#1$#"1

K.+'L.),1 $%8& % YIAS
I"H$YRS' (%) *+,-. "4 $%& $'$ $'
[*0"1%2*$2'3,34#)5*3#*'64 <I=% >%=% $7=< "H=l
HGOAR (VL L 0 MY/ o Nt 0 1MTI) MY/ &
e Tty W | < | we | w
"#S%&' ()" +,"*-,&. %?="' "=& %"=! $$=%
6%"#),1*., &=? >=0f $=' &=&
I"7+00-*'1%"8.)51%(),."9+,:.,";789< &= %=< %=% %"=&
"789")/0*'&1.,&"1"1$."2',&1"1'0.")*/"1$.*"3"4+-5/" o _d - c—s
)I0*&1.,"1"1+"0%&.52"1%.,.)21
1"#$),0)('&1 %=> %=% "=# %=>
" oM mh L R .
e e, %% | @ | s
"2, */ %= %=% % =% %=&
1"2)0'5%"0.0=., =& =< @ %=%
>1%$., =< @ '=< '=H#

L ()*+),)-.+/012034562/7.+2/752"23/7562-38+/6)5(
" ()*+),)-.+/0127)*7562/7.+2/752"23/7562-38+/6)5(

‘a4

%D&9.</[:B(+ 0+/9 :+; NA.-+<97)1)3-5-(. 7)*5+<55<8<-*(MNOP>




#$

N/, +(%"#,=#+)"+>1)(/+>%4,"+7)?,+/.-+)45%$#."#+)457) (.#)%"-

NPQ+I60QK

NPQ!R+QKS!IR6KOQKN

I"H#$H%"$&' ,-.++/-"+.0" -"1$%2'

&"(")$)" *t+ H1"H( ) %3$8&. #4.+

NPQ+6UNV60Q

1 (%"#$.(,58)2,812 /.- . [)* ."&+$%.8&7,?,7%3
55,7 "& 5,$(,)?,8&#$).7'& . #$%"?.7,
5$%5%-)#) W8 & )45%$H. K96 #S. (,5#)?,%, & T
e %3.@ (%2, "&A&)~($,#)%"M

N/, .8, "VbHA'H . T78 ,=(7-)?, “H+)"#,$.(#>)H
& -'55%$H6" "% $M

bE'$0('(0112,/eE'2(0((01Y/$&2023-



14+J1./-%*)%A%1"

08'2. )%H%WSHB! 7%AI2 '2, 8'$(84'&! #&%10,!&8%(%Y6# &( 0X(80-
&I-184812, (YHE&&(21&-'2, &-'&48 (IA-X

What people say about partnering with us

H! '4.2%7$!,3! F'&0QQR01!&-0)¥6&30@2-(0(EXQ!482%$%INIh+/F%QQ!)

4 Trustworthy, '2, W,'A HI2(7%&(8780%-(( 5'--'48E-I((- @2-(0(FxQ¥482%$%3QV/(8! $'(!
Co//alm;gﬁgg Transparent, P&YAZ/ 02¢R1&Y! 2, ("A '( @2,0'T2-(0(EY49'482%$%Q) 48 4E--0%22,
vaeelenevere | Authentic & QYRS +%&'(TRB3(8! &!-'&48X
Carmg 0B0H#E+$04 (0B, %2RI-'&48 QE2,!, 024&(+) (8! gO$$5!$02,7 L'(I-

a%E2,'(0%2R! Q02,02R, 4%24$E-0%262('02!,70(8028! (8%-!A6(B! 'E(8%&-
2, ,%2%Q!4!--'&0$)&!Q$!4%-0(0Y8B&%$040b(B! g0$$5!$02," L'(!-
a%E?2,'(0%2X

Great experiences working with R2R to understand our users
better and the potential market for new products. R2R are

innovative, creative and very dedicated to understanding the lives P$| - '/&' ! JA%&'/'+%E(/(80-/7%&/02/% E&/#E+$O4a&%2(om(-/02/ '#&%, E4(01|/

of people we aim to serve.

G'$(8
gh *§7'82/5U7 $$0%((/_GBH/SUNEA-/fI'2,IH%%,/['2(%-19/=>I>B?/ 26E-18/
| | Creative &!-1'&48/02(%/E2,'&-('2,023/#!&41#(0%2-/%Q/'2,/&!"4(0%2-/(%/'/A04&%' & &) [#' (4
e c e Encrgy =5WP?/QU%&/A%2(&' 41#(0%2/' A%23/7%A12/02/L8'2'U/NI2)'/'2,/03'2, X/ HERSRKK/
ggsagity deliverables at a very reasonable Fearless G |-$(8/| SDM<DIK>X/

,%&/DIXMMCK|Q&#8X>J>BXDM<DI

ROUTES2
RESULTS


https://www.frontiersin.org/articles/10.3389/frph.2024.1351692/full

ROUTES?
RESULTS




~ K9%#,-+

R.&,(+.#S02*$&28&$5, +$1-$1F(T

0 U,-'1.&%")),1--#2LS1IF'6#.2-". 1"0($.1('2"#.((".01&#H %.%0*28$.1(

0 V&'$($)% #&21&'&.#,),)6,# &/I2&' (2)%*,($4, HBO'&O2&/#.0F/.086,"20(,".+' &/,'S02*$&28&$5, 12804, .+ &IS(#,(, 24" IT'Y%2H8&S $%21&('L #, +#,,'
1.&'&.21(L#21H'S0,(&$.1'&/,H-$-'1.&'L21&'&.

R.&,(+#S0218$8&28&%$5,'+$1-$1F(T

0 RA2*HW'),1&$.1(X21(L,#(L/$"/'2#,01- #2K'2#,'1.&'(.L1 . 1'(*$-,(&., 1 (O, '#,2-26$*$&H" + FH#2%/$"-282'#,%#,(,182&$.1

0 YI*H($F1$+$"21&"-$++#,1" (24, ISF/*$F/&, -

0 Y1*H'K'26.5,2K'(/.L1".1"F#2%/(

0 Z**$)2F,(,7"%&&L.(,\L1,-6H[I[ #&2\, 1'6H[I[S1'+$,*'L#, (0#" - 1*$1,N')/,(,'%/.&.('=,72)%*,'26.5, AL #,'1.&'%0#"  [2(,-W'21-'2%*
$)2F,("211.8'6,'0(,-.0&($-, .+ &/B( %o, (,1&2&8$. 1IN'V". 1. F#2%/H'+#£.)']/, R.OL M. "&W'21-X #%/.&."#,-$&(Yo#.5%-,-' . 1'H) 2F,

‘a4



|- >+ +2.7" ) +(%"& (#) *+>%SB+>/) (+ (S H+Q.-#+."&+],-#+13%) (. @ +," (%45.--,&+72.$), #8+)"+", &+."&+0VZR|

~ S &+> ", &+#H%+(/,(B+.+/85%#/,-)-T+)3+(%"'#3$),-+>)#/+-#$%"*+)"W, (#.:7,+"-,+.3,+(%"&'() ?,+3%$+012-+)"#$%&

M/212 G,1H2 EF21-2
[(&%23/GE# /A" G038/02Y!4('+$/E-! G038/02Y!4('+$/E-!
51,0EA/E2AI(/211 /=MDXKA? | i%7/E2A1(/211 /=DCXIA? | 51,0EA/E2AI(/2!1,/=MIX<N?
@2Y!4('+$!/MCXBA @2Y14(+$1/B:XKA @2Y14(+$!/<DXMA
PO$$/>BXMA @AH$'2(/DCX>N @AHS'2(/D; XM
@AHS2(/>DXI PO$$/DBXDA F%2,%A/DDXB"

- =l 1

"H$%&* &+, -*.+-/,0."1/$2"*
%3"*45*066*7+&"-

- = ol T

8+7*&+#",-*.+-/,0."1/$2"*%3"*
45*066* 7+&"-

I"H#$%& ' ($)( ,
+-/,0."1/$2"*%3"*45*066*
7+&

A75271B3/75()(2)+-08C5C2(5D56.028+/5(/5C2)C5.(2:2.;2-38+/6)5(2475652/752B6)E.612E3C56+2-3+/6.-5B/) D52 E 5380 )R 5 25@56(30B32.652E3652,.E)0).62
4)/72/752.CE)+)(/6./)3+2638/5H247)-72-.+2E.152/752/6.+())3+2/32.2JKL2E3652-3+-5B/8.0012-3E,36/.G052.+C2G; I#EF/I303B7)Y2+26./52.+C2.2JKL2-380C2
(8BB36/2-3+/)+85C2-3+/6.-5B/)D528(5=2M345D56H2)/2)(2)EB36/.+/2/32+3/52G;2-380C2.0(3205.C2/32.2+5*./) IE B R A)EaR 3/ 2 HFG8GS /(2.+ C2B6)362
-3+/6.-5B/)D528(52C35(2+3/2+5-5((.6)0125N8./52/324)00)+*+5((2/32/61202.BB5.023,2.+3/7562-3+/6.-5B/)D52E5/73C=

v

3"4/2)*5%6789:9%'-#%;<3%#'0'



| $1$'LA(.%(W"0$"\<$#,(a'b3™s)),#($.2( 11
8&@3862,.-FB@-529\"\;2E)+)2436I(73B

?$)*)llIIIIIIIIIIIIIIllll A.*%)II BC)*/)II
@< @< @<
[BE5+222222 [BE5+222222 [BE5+2
9"&; 9"&; 9"&;
A3/.029+:#&;
E(..**C"(,'1.,F" .(2B7.(52"
MWL2)EE56()3+(

Q7.+.2222222; A.*%)

L6)D./5 L8GO) L6)D./5 L8GO) L6)D./5 L8GO)
WO0)+)-2X6( $ $ $ $ $ $
R86(5( $ $ $ $ $ $

L7.6E.-)(/ " @ " @ " @
WM[ @ ¥ @ § @ "
A3/.0 %7 %7 %?

A3/.029+:<>;

E(,..**C"(,'1.,)

| L6.-/)-)+*2MWL2382%6(

| [361)+*2)+286G.+2362B66).+203-./)3+

| W3+(80/243E.+2G5/455+@46(23+2-3+/6.-5B/)3+
!

"02*$&2&$5(VW&/'V1E& #5%,L(
<&@)+8/52\"\2C)(-8(()3+(

?$)*)IIIIIIII A.*%) BC)*/)IIII"IIII
@< @< @<
9" g 9"
%XHB216(=z %EP216(=z %EH216(=2
9?: 9?: 9?:
"<@216(=2 "<@216(=2 "<@?216(=2
9?: 9?: 9?:
$U®216(=2 PUR216(=2 $UR216(=2
9>: 9>: 9>:
A3/.029+:?"

D'.5/4+,"5+()1'+*&
KG3I3G)H2P8.G5+29Q7.+.;
RC8EG56)H2J87363+)29S5+1.;
S)1)+C)H2J.(5(529T*.+C.;

E(,..**C"(,'1.,)

I UVW28 %

| K*5C204@2215.6(

| US@5B36/2(5Y8.0012.-/)D5
| R3/2-8665+/012B65*+.+/

|

W3+(80/2./205.(/28'243E5+2B562E3+/72*5+56.0012.+C2./205.(/2%'2 NI i AR DRV A I

B562E3+/72(B5-),)-.0012.G38/2-3+/6.-5B/)3+

‘a4

| © ZB5+2/328()+*2-3+/6.-5B/)D5(2

%&

l,+&)-('--,&+012-+>)#/+; @ XL<+>%4,"+.($%--+#/$,,+5/ .-, -

# "0218$8&28$5,'(0#5,H(
$' @)+8/52\"\24)/7243E5+H28()+*2E3G)052/5-7+30:

2% A.*%) BC)*/)""
@< ; @
[B3E5+2A3/.029$%& 9%'s; 9%';
%xH216(=2222229">];  9"%]; 9"%];
"< @216(=2222229%#];  9%!]; 9<<];
$UB&216(=2222229%>]; 9%!]; 9%>];
$2@>216(=2222229%#]; 9%!]; 9%#];

A3/.029+:1"#;

D'.5/4+,:"5+()1'+*&
K--6.H2S8E.()H2A.136.C)H2KG3I3G)H2P8.G5+2!
R.)63G)H2J3EG.(.H2S)(8ESBH2RC8EG56)H2TI8-
J87363+)29S5+1.;
S.EB.0.H2P)+F.H2JG.6.6.H2S1.+F.H2J.(5(5H2S
oT*.+C,;

E(,..**C"(,'1.,))

I UVW2®%

| K*5C294@2215.6(

| U5@5B36/2(5Y8.0012.-/)D5

| R3/2-8665+/012B65*+.+/

| R3/2B0.++)+*2/32-3+-5)D52)+2+5Y/215.6
| ZB5+2/328()+*2-3+/6.-5B/)D5(2



7% 9"8-8'UD8'9(-"SA9-B1+-9*813A()% ' I$(B#8+'BS$. 8-%1* B$."."4B%'

98! 4%A+02'(0%RIOAESER!-12(1, #1221,  %28! &!-'&48-1((023S

'I_* 121 - 04(0 |
@A'3! L121&045WP P&%(% ()8! P&Y6(Y6()H-

L&#304- P&%Q0$! [#140QPR%Q0%!-
502@H%8&..-8%# !

bE04.208&!-
P&%10,@AA!&-0%2-
@R'#(8 @2(1&10!7-
bE'2(0('(01! [E&L))-

ZE! (%02(1$$!4(EM8.Y#!18&G038( 4'22%(-8'&! (8! 0A'3!-j,1-4&0#(0%2E-!, QU&! #&%(%()#!-/021!-(03'(D2A80-7%&.



%%

~ 1"&+."+,"&G,$+3%),"&78+*," $)(+012+5$%3)7,

A752B63,)052C5/.)05C2)+,36E./)3+23+2/752,30034)8€2L8B.@)-)B.+/(265.C2/752B63,)052.03+*()C52/752E3C56./3G(EP4EED)380C2- @R 3+28+C56(/.+C)+*2/7638+738/

A752E)-63.66.12B./-702JKL2)(2(/)002)+2C5D503BE5+/2.+B2F82C32JKL (24361 _ L56)3C(OE5+(/68./)3+
C35(2+3/27.D52.2G6.+C2+.E5215/ 1398 $()$H++,(#-$./50/12$)3(4$5/2$+$6 2 (#5$.(T4#$8,#))$.*4$BS  S"#A$0/1$*24#$1)(4>$%&")ES0/12$7#4).21* $6 ##-(4>$7*0%
7(41.H#):8< BSOS ++, (H-SH(."H2$60$*$ *4-$=("$) THS+2#)) 124#$/2$  P"*A>HS*A-$6#2  THS*6)#A. ES(224>1,*2ES(4524T 1#4 ES52#
JKL(2BE5D5+/2B65*+.+-12475+2)/a(28(5C2.(265-3EES+C5G7, > g5 4g++-+, (7 /2; +2/,14>H#-E$2$2+2#,08"#510;$I"#$6 ##-(4>$2"*4>#)$."* $0/19
%&)ES?/4)().SI5#H.2#7#,08) 7*,,3.(+) 584/ BI() (6 #5./S." HSHOH#.B. "B x4 $6#$*++, (#-$/4$-(55#2H#4. $*2#*) $/5$ CREBLDLS?" /) #; HH+#2(HAPHS-12(4>$."#$5(2). $5H#=$7/4.")$)"I1,-$)#.. #$(4./3
*2HS(A)H2.#-3(4.18.#S.I+3,70H2S/ISS)3(4B1)(4>S3+5.2"S./5-#, (2308 211, -S54, S*S)#A)*. (145, (3HSH( " #2B$62(). #)$/2$+2(?3 H)$+>* (M1, *2$+#2(/-)$*4-$T12#$2*2#, 0ESA/S+#2(I-);$
?214.2%2#+.(1#,$ 0/12$)3(4$8="(?"$?*4$6HS(>4/2#-:$/2$)22* . 2"#)$/2$+(42" (4>SR*(APB4>(4>$6 ##-(4>$+*. #24)$-1#)$41 $TH#*4$."* $%&")$-/1)$4
< SUAH(A)S*S/=S-N#II5F2/A. 22244+ (WS [2T/AHS. "™ S+2HHA)S  0/128)3(4$8="(?"$?*44/ S6HS(>4/24-; )1(-$O/1$/2$()$4/.$>(1(4>$0/1$2/4. 224+ (#$+21 #7.(/4:$<4$
=ITHAR)SII*2(#)$52/ 7524 #)(A>5#>>)$*4-§"#, )86, 738) +#2TS92/ TG+ + (7% (JAST*0$ 2+ 1)#S) TH#$) 3(4$2#*2.(/4C(22(.*.(/4$."*.$=(,,$ >#A#2* ESO/1$-/$4/ $a##-$./$.3#$*40$*2.(/4;$A/1$)"/1,-$72/
>#..(4>8.[8." #SH>>H(4$."#55(2).$+,7#, >/$*=*0$=(." (4$*$5#=$-*0); 0/12$-12.12$(5$T#4).21* $6 ##-(4>$()$ " #*10$/2$+2/ /4>#-;
<.$/4,0344#4#)$./36#5 ++,(#-3/48."#$)3(AS/42#SHH203I37/4." )8 /3D 1 294))51 $++, (2% (14$=(,, S6HS /A5 (2 TH-$60$#(."#2$*$4/ (#$, (3#SAT52B3()/) D5(
+2I\(HB+21>4*4203+2] #2.(14$5/2587/4."); 2,(23(4>$)/14-$/2$72/,112$2"*4>#; R I"HOHS*2HS+)(.(HS*4-$AH>* (14$."(4>)$./$)*0$*6/1.$#*2"$*4-
< $7AGEHIBAS, (H-ES -+, (#-SO0SMG ", "V 2HG+2/(H2ES0/12%)  <5gnr, (2% (14$()$4/.5)1774))5L, ES. "#2HS=/AF $6H$*$?,(73(4>S)/ LAMBRDS /4. 2524+ (HSTH."|-$41%(*6 #:$&A-SHIH20/4#F)$
+42 AH2ES$?"JHASE*T(, 05 THT6#2$/2$52(#4-$ 21 /1287 ASHES-/AF $=/220$. HE+* 2" S ABBHIRHS /S $52H)"S  -(SSH2HUL )I$="* $IAHS=IT*ASHH+H#2 (HAH)ST+0$4/ $6HS."H#$
A/1$=(,, $6#3>(1#45(4(. (*,$.2*(4(4">$60§0/12$"#*, .::?*2#$+2/| (-#2$/4$2 $/5$."#$)3(4$*$)12/4-$.(THES/2$(5$4#7#)) *20E$*$a#=$+ VTHS*)$="* $*4/ . "#2$=/T*ASHH+#2(#4?#);$
.'/:$./$*++,O$."#?%&';$A/1$?*ﬁ]_$. #4?) /=$0/12%7? /)#4$52"(#4-$/2$¢++,(#_$./$*$52#)"$+*2.$/5$."#$)3(4; R <.$7*4S6HIBAT, (#-:$<. $(S#*)0$./S1)#: SPIAI#A(HA. . SVEEH?
S¥T(07#76#2$"/=3./$*++,08. #E%N&'S/SOIIESGIO/IS=0" | 0pg)$(4)H2.)$H#H . 24T#,08) 7, $-#+)()$14-#28."#$)3(4S.* $=(, B  <.$,%).)$I$7/4."):SW/4>$-12% (/4:$'2(1* #$*4-$Q() TRAML.$2*4$
JKL(2.6527)*70125,,5-/)D5 214.(41/1),0$2# #H$24. 2+ 24+ (1#$"127/4#)$(4.1$."#$6/-0$5/2$I$  2"//)H$="t."#2$0/1$.#,,$)/ THIA#S0/1$*2#$1)(4>$."H$%&);
\"#2$"127/4% $214.2° 24+ (I#)3 (3H$& ) S 2HS ++2/H(T* #,08]1"$  7/4.7); R <.$74$6HS/6.5(4#-$52/7$$+"277208/25-21>$)"/+;
#5472, (IHS(SSL)H#-$*)$24# 2 TTHA-#-, LHS-#4])()$8.(+):$-()/, HS/1#2$. (TH#S*4-$*2#$4] $"+2751,$./$0/12$  A7)+*(21382(7380C21+34
POSTH4)SSH=H2S.FASKS(ASK_S=/T#AS=(, SHH+#2(#A2#$*4S  6/.0; R VIH20/4#$=/22(#)$*6/1.$4#>* (I#$)(-HSHE5#7.)ES61.$5/2$ 7*
*20(-HA. 5 $+2#>47470$-12(4>$."#$5(2). $0#*2$/581)#,$ L IHERI4.2%8+ (S 12714#)$24T*(4$(4$0/128$)0) #7$5/2$I$7/4.$  =/7THAES. "HOF2#$4/ $*$+2/6 #7:$
<5$8/1$$1)f$é*$%§'$7(-"(4$$'#$/5(§)-$‘$-*0)$*2.(#2$."§t$).*2$$/5§0//1§§£2$*++,(?*.(/4$*4-$?*44/.$6#$2#|#2)#-$5/2$J$7/4.");$ R %)).$)(-#$#55#2.)$*24#$4/ $"*2751,$/2$-*4>#2/1);$
+#2(-ES0N1$*24#$+2/ #7? #-$52/ 1$+2#>4*4205(7 7#-(*.#,0:3<530/ 1§} (2.652(.,5 R &4-$(5$0/1$-/SHH+H2(HAHS)(-HSHE5#?.)ES."HOF, $+2/6%6,C
A4 SLHS*SN& $=("(43."435(2).$ $-*0)$*5.#28."#$).2.3/580/12F ¢ 4413 4>a*4 $=/7H#ASI5$24+2/-12. BHHSBIBIO$(42,1-(4>8 R X#7#(76#2E$O/1F2#$((4.2/-1?)((4>$)/7#."(A?>$(4./$O/12$6/-0E$]
HH2(I-ESONE)T1,-S1)#$ 41" #2$52T/5$2/4. 22+ (WSTH1-S sy 1244, \ES624). 5i#-(4>$=/THAES*4-SN<OS+/) (. (HS=/THAES 74874 *34$*S5H=$T7/4.")$./$*- Y 1) ;SZ(IH$($.(7#;
[AHS=HH#3: 1)#$%&.); R S(,,$+2/6%6,0$>/$*=*0B$<22#>1,*2$6 ##-(4>E$7(,-$)3(4$2#
&)$-1#)$4 $+2#1HA. $=/THASE2/T$>#..(A>EDHHL*, 08I12*A)7( | <5$0/1$"++#4$./$>#.$+2#>4*4 ES0/1$)"/1,-$4/ $*++,0$*4/ "4 (22(.*.(/AS="12#S*++,(#-$
<45#?.(/14)$8D!<):$/23N<0O;$< .$?*44/.$6#$1)#-$*)$*4$#7#2>#4?O§_*,3$_/$0/12$N P R WH)$2/T7/4BS #*-*2"HESE24#*).$. #A-H#24#) ) ESA*1)#+C-([[(4#
142724+ (13 | QIAF $=/220E$."#$6*60$=(,,$4/. $6#$*55#7 #-; *>(4%,$-() 2" *2>HE$*6-/7 (4%, $+*@B3HS+2(/-$72°T+);

v



%'

~ 1%,.-+%3+5%,3,$%$,&+.557)(.#)%"+&)33,$+&,5,"&) "*+%"+>/%+)-+. 598 SHILEH) % "-+ 3% S +PV2-+."&+5.$#" , $-

® L)6"68>-&$00=E&*G9

|, *+'2-)$1$(&#28$.1 b3~ NH&A #
D(#,E7%";"%%"*E$*8-)-#,%%$,-() F%";"%%"*E$*8-)-#,%3,-() G7<-,E7%";"%")&"9E8-)(%-,HE(7,-()

bE'$0('(011'&2023-



K%+4,"-#$' #)%"+ #+.77+)-+"%#+.((,5#..7,+#%+#/,+4. W% 3$)#8M
Y'-#+%72,$+/.73+%3+>%4,"+3)"&+)$$,*'7.$+5,$) %&-+".((,5#.:7,

P->$=8Q)$%$ R6%ES$ !15%83

"#$98%$20%+&3)1 DJQ ?BC @7 ?@D
E"82"#(%,&:%++/&D&0+16"/8&$HE&S%%
)$99+0#$;%4 QPNQ| DBNO| I@NQ | P?NC
>S/[#"(.T1# JBN? PNI ?DN? BINC
-)$99+0#%,%+ CIN@| OCNO CBNJ CDNC
>S/[#"(.T1# OPN@ CONI OPNO O@NC

F(SF1$+$"21&*H™* L #&/21'&/,' T &/ #".01&#S,(
"($F1$+$"21&*H'ISF/ #'&/21'&/,' T &/ #".01&#S,(

‘a4

=.:+19C-(.C,)53-C,.0C7+1-(3C+,C;3.>

1,'%.8,18$2%), 1(8&H#02* ($-, ++,"&("2((."$28,-'L$&/' &/, Z
2(-,("#$6,-'$1'&/,'3PN$1"40- -'2), 1.##,2X1.'6%,, -$1F'

HSH# FO*2#'6%, -S1F'$1"0-$1F'$1+#,S0, 1&W'+#,S0, 1&W'
Oott.* 1F,-' #1,25HW'60&'L.0*-"*$\ *H'H#, (.*5, &.#, FO* 24"

%o, #$.-( #2),1##,2' 5 #&$)N'

Z'(SF1$+$"21&*HISF/ #% #" 1&2F, +'%2#8$"$%21&(+#.)'G,
06, 4" $5,-'2), 1. ##/,2'8.'6,2"" %&26* 'LI$* "2 (SF1$+$"21&*H'
ISEI #% #" 1&2F, +'%2#8$"$%21&("+#.)'M/212'% #" $5,-'$& ¢
6,'012"" %&26* N'1&0-H'%62#&%$"$%21&('$1'EF21-2'+.01-
$H#, FO*2#'6%,, -$1F'&.'6, (SF1$+$"21&*H") #,'012" %&26*,'&/2
$1'M/212'21-'G,1H2N"

%#"*&CCE-C)3C8+33)=/.C-(<-C-(.C7)*5+<55<:C8<-*(MNOPC*+:/9C*<;3.C*(<12.3C-+C:+;5C7+1-(/:C=/..9M8.5)+9&C4L:PRT «*€. §10€-C 35T{1 <**.8-<=/.BC),C-(.:C/<3-.9C



v Q580-,+,757."#)%" T+"&,$-#."8) " +#/, +#SUI3+ #>, "+&'S #) %" +%63+5$,*"." (8+5$%6#, (#) %"+ F22H+."&+50%#,"H).
#%+5,$-00".7+" #$.7+7,?, 7+%3+3 $#) T)#B+FRNZH+>)#/+.+-/%$#+,=,$()-,

@ G4460>$H#+=+>E&-F&83"S>4BBEIFE-*).%) *#'6,,7 1&)/-#)*8.-)"&")2)"(.'69:!7

U, 2(\-'L.),1'&.".)%2#, -0#2&$.1'(,&(.+'%#,F121"H'%#.8,"8&$.1'="A'21-'%.&, 1&$2+'#,&0H#1'&. 'Y, #(. 12- 1 2&0#2** 5 SAHIHAS*
U,2(\-1.L'2" %8&26*, '&/,-0#2&$.1'(,&('L,#,'21-'L/IH

A75(52.652/752C86./)3+2(5/(2C)(-8((5C2G5034b

90#2&%.1".+'%#,F121"H' ".&,1&$2*'#,&0#1'&."%,#(.

%#.&,"&$.1'=""A 12&0#2** 5,* +'+ #&$*$&

Y%&$.1'l | ).1&/( BJ).1&/(
Y%&$.1 1').1&/( 1').1&/(
Y%&$.1" 2).1&/( 1').1&/(
Y%&$.1' 2).1&/( 2.1&/(
Y%&$.1' B").1&/ 2.1&/(
Y%&$.1' B").1&/ B".1&/



[$%.&+.((,5#."(,+#%+.77+22+."&+RNZ+8&'$.#)%"+- #-+F 7% >, $+C%B ¢, 8%0-#+ AN A0 "#/+ 22+ &'$.#) %" +* #-+#/ , ¥
7.%*,-#+-/.$,+%3+5%,3,%,"(,@+3%$+;<+4%"#/-+#/,"+L+4%"#/-+RNZM+1+#)) $&+/.?,+"%+5%,3,3,"(,

K--5B/.G05
7" %6826, 1F&I(".+'Yot, F121"H'Vo#.&,"&$. 1'="A21-#, &OH#1'&. "+ HI$*$&H'=[|<A I 65 56650
NG/5ESITHASS(A-(A>STH."I-$a* 224+ %6 #b !
M/212 G,1H2 EF21-2
9+:$%&; 9+:$'$; 9+:$';
1).18/("a'BJ). 1&/(|< KOBK 1L

10.1&/(™Ma'l'). 1&/([I< CIK IIK CCK
I)
2).1&/("™Ma'l’). 1&/(I< JDK PK
?).1&/("Ma'?").1&/('[I<
).1&/("a'?').1&/(]] F F
JOK ?2JK
B").1&/""a'?").1&/('[I<
)-1&a2) 184(] F F
1 1 1 Ll Ll ] ?JK OBK CBK
B').1&/""a'B").1&/'[]< T F
.III* lo + n
B B - —
N %#&CR(.C/+12.5C-(.C*+1-5<*.8-)F.C)3C.,,.*-)F.C,+5BC-(.C/+12.5C:+;5C8.53+1</C1<-;5</C3-<-.C+,C,.5-)/)-: CAETAAOG-#B5-(,6 HIH0)12C+8-)+13C=.C<**.8-<=/.C+5C
;1<** 8-<=/.C,+5C:+;>C%#6&CG,C-(.C+8-)+13C:+;C,./-C0.5.C<**.8-<=/.BC)3C-(.5.C+1.C~(<-C:+;C0+;/9C85.,.5C<=+F.C-(.C+-(.53>



