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(

BYH( - . JOLIH(SBH) AL -511(6-7*485(~9(%) 4 = *+8/5(; <==!

FmocNHPEG-OH 1) 20% Piperidine
PN ———— N )k 1)20% Flpendine
OxymaiDIC/IDMF FmocHN—_PEG | NAO 2) FmocLys(Dde)-OH
0 2h, 60°C " Oxyma/DIC/DMF
2h, 60°C

1) 20% Piperidine

ey ey
FmochiN Nim NAO 2) 1a, DIPEA/DMF HN} PEG N
\L 12 0%

‘\~NHDde
NHDde
[0} 13

}NH B-0
FmocHN o){k,

1) NH,0OH.HCI/Imidazol

NMP:DMF 1)20/0 Piperidine

S CENQ

OA< >, DIC NHS, DMAP
O ‘\*NHCyS.S

2)Cy5.5
DIC, NHS, DMAP

DMF DMF

O,

}NH 5-0
FmocHN o>{\,, : o :
s b aast)

e |

o H

‘\~NHCy55 5

O, 15 g

}NH /B——o E

Cy7HN o){\T :

277 /" G(X404/11( +508) 4+++(9-/(8) 4(FA04/18*~0( -9
= 47/-+H) 4/4+(P5T0H(

(""\V/6B/4+H-0+RA(

KHOF(080*8/-H) 40517)2-/~9-/ = 184(~/(€€IBE* . T7°0* = *E51(71/K-0184Y(
8)4(20J4/(O1+(+. T74++9. 15( 178'R184E(8-(F*R4(8) 4( bBO*8/-H) 4052 1OE(
+ . T70* = ¥EB( 71/K-0184+( /4+HATERAL ~-O4RA/( bBO'S/-H)40- 2(01+(
0-8(1(F--E(40- . F)(141R‘OF(F/- . H(8-(401K4(7- . HIOF(8-(8) 4(1 = *0~(
EA/RIBAE( = 7/~+H) 414+ O)4/41+(8) 4(€B) SE/-=5+ . TT°0* = EA(OL+(
#)*+(8)40(10-OAE(+-PEBH) 1+4(~/8) ~F-011(7) 4 = *+8/5(PK1+4E(~O(UE4(
10E( j = ~7( H/-84T80F( F/-.H( T)4 = +8/50*( 8-( 12-O( 7. HFOF( -
HAHS'EA(TL/F—+XE54+(8-(8) 4( = *7/-+H) 4/4+(67)4 = A(; (¥

#)A(H-15 = 4147( = *T1-+H) 4/ 4+(O4/4(+508) 4+ [AE(K5(10(4 = .2494/8/44
4= .1#-0( H-15 = 4/*+18-0°- O)4/4( RO5IKAO[501 = *04( )5E/-T)I-/E4
F1B(PNT 1AO(L78+(1+(8) A4(4 = 199 4/(10E(+(7-H-15 = 4/[4E(O'8) (+85/404
10-0F(0*8) (HBE'R'052KA0[404(PUNO(L+{1(7/-++B0J*OF (LFAOB(P+44( * 65>
V(%55 X05a( j* " #( H1%/( O1+( . +4E( 8- 10-O( 4R12.18*-0( - 742.71/8
_HBLIA( 4997°4075( 10E( = -0%8-/OF( -9( "V/EBH/-E . 78'-0>( #)4( E. 18
MKANAE(;<<(0 = ( = *7/-+H) 4/4+P-1E*0F(<>; ( = = ~XFY(O4/4(H/AH1/4E(
#OF(10(~/8) -F-01(j = ~TXUEA4BK1+4E(+8/184F5#) . +(j = ~78D" XBVA(
O14(7- . HIAE(-08-(8) 4( = *7/-+H)4/4+(9-11-OAE(K5(7- . HFOF(-9(j = -78
85+PUEAQBVN(10E(18817) = 408(-9 (8)4(2*0.]4/(5*>@i(#)4(UE4(H/—8478*0F(
F/- . H(OL+(+A14T8'RAI5(/4 = ~RAE*~(9-2-OAE(K5(8) 4(LEE*8*-0(~9(%5 >
#)4(E5A(5a(01+(7- . HAE(S-11-O*OF(j = ~7(TA1RIFA(P+44(6T)4 = 4(; 0

(
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Positive control
(Cy5.5 labelled-microsphere)
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ROS-response polymeric
microspheres (15)
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ABESQ(P<Q(U4+FO(-
1( j* " #KL+AE( H/-K4( 18817)4E( 8
0)*7) (*+(TU41RAE(K5(~="E18'RA(7- 08~ 0+(H4/8 . /K'OF(8) A(j """ #(+5+84
PT-0+4+8'0F( ~9( e$"( 7510°04( E54+( %5™>(PmeXms-(_a ™ X_Wb( O = (X%5a
P-Xm, - (abAXa_ a(0 = 0p(PI0(j2-O(758- = 48/5(10125+*(-9(%. ~/4+74074
Y0840 85 (#) 4(*"V6B/4+H-0+RA(H-15 = 4/47( = 7/-+H) 4/4+(P5T((+) -O4E
A(8)10( ABS-IE( 8. ~/4+74074(*07/41+4( 1984/( @<( = *0(*07..K18*-0( O'8)

9(""V68/4+H-0+RA(D-15 = 4/*7(Z*7/-+H) A/ A+(PST((14(
(

(

(

(

(

(

A.V(PD<( = ZO(PTO(N8-F/1 = +(=9(8)4( = *7/-+H) 4/ 4+(H/-KA(5T(KA9-/4(
(

(

(

of

(

(

~( 8)4( "VBBTIAIRIKIA( 20JA/( P5*()

PE1/J( F/45Q( 10E( 1984/( PF)8( F/45Q( 8)4( 1EE*§*-0( -9( ™. V.( Pmy=Xmy -
bi; X W<(0zQ -+OF(1(JU(j %61 /*1(%2-0O( 758- '484/>(]2 -/4+74074
O1+(4R12.184E(1+(8)4( = 410(% . -/4+74074(*0840+*85(PZJ$)(O*8) (@?<<<
4R408+(H4/(+1 = HA( H2-884E(*0(80-BE* = 40+*-012( E-8( H2-8+(K1+4E( -
9-/O1/E(10E(+E4(+71884/*0F(P66%B N R+>( J6%B/(8-(F184( = *7/-+H)4/4
H-H.218*-0+( #)4( E181( O4/4( 10125+4E( . +*0F( 8)4( +-9801/4( j2-0O,-n
™

#-(84+8(8) A(499T*4075(~(*"\V/BB/4+H-0+RA( = *7/~+H) 4/4+(P5TO(9-/(8) 4(
= —0'8-/OF(-Y( ~=*E18RA(+HAT*4+(*0(+~0. 8- 0% 1(%-O(758- = 48/5( L++15(
O14(H4/9-/ = AE(-0(8)4( KALE+( O'8)(H/-KA(5T(*07 . K184E( O8) (. V. (
PHAA(9F /A AD(#)"(+) -OAE( 1( AABI-1E( %5 > B9 ~/4+74074(*07/41+4(
10E(7-09 = +(%5™>" (9. ~/4+74074(N . 407)*OF (P%5 > Xw5a( j " "# O'8)(
E¥+/ . HE*-0(-9(B) (" *#(H1"/(8) /- . F) (TIA1R1FA(-98) 4("V6RI0I4/5(

10-8)4/( 1HH/-17)( 8-( 7-09 = ( 8)4( 49974075( -9( 8) 4( ""V6B+40+ERA(
10J4/( O1+( E4+FOAE( . +*OF( 1( 741( HA048/18'0F( HAHB'EA( 1+( 1( 71//4/(
45484 = () H(7-04*484E(-9(8) 4(H-15718"-0*7(€BLI5IFI5*0A(HAHE EA ™
7-004784E( 8-( 8)4( ""V6BTIA1RIKI( 20J4/( 5J( PO)T)( +)-O4E( )F)(
7- . HIOF( 4997*4075( 8-( 8)4( ™0J( 1= (
742.21/( .H81JA(KI-TIAE(E . 4(8- (

“E4( /4+0( 8)10( 5*(( K.8( O'8)

(*084/178*-0(0'8) (1(H-2510-0*7(7) 1°0

N(C("H1$%& ">1(5 <0 ; (447(@BA(

PEBX2 . yQ(1012-F~_ +(8-(8)4(+5+84 = (-9(#+4*0(PI-/(+508) 4+*+(EA8LH+(+44(
"6( #)4( ""VBB/4+H-0+RA( 742( HA048/18:0F( HAHB'EA+ GGIGQ( O4/4(
+508)4+[4E( -0( 1( "™0J( 1z*E489.078-01r+4E( 11+0- = 48)5)
H-15+85/404( /4+0( . +OF( 10( j = ~7X6] .BK1+4E( +8/184F5( 10E( 21K44E(
0*8)( 8)4( R.-/-H) ~/4+ ~P_(B71/K-=5%. -/4+74°0( -/( %5>"( 10E( 8)4(
7-114+H-0E*OF(N . 407) 4/+( = 48)5)(/AE( 10E(%5a(P+44(67)4 = 4( AP
1984/( E4H/-8478'~0( 10E( TI41R1FA(9/- = (8)A(/4+0( O8) (#] 1 X#$67(8) 4(
"'\V/6B/4+H-0+RA( 1 T8R181K4(%42(DA048/18°0F (DAHBEA+(O4/A(H . 94 (
K5( H/4H1/18R4( ~D&%( 10E( 10125+4E( O'8)( +8/.78. /4+( T-0%/ = 4E( K5(
Z VRUSBHVj (Z6)(

#) 4499 74075(-9(8) 4(/4141+4(-9(8) 4(71/F—+(O1+4R11. 184E(0(+-2. 80
14415+ O8)( = -0%8-/*OF(-9(8)4(%0. ~/4+7A074(*07/41+4( O) A0( H/-Ka+(
GG(10E(H/-K4(GQ(O4/4(*07 . K184E(O*8) (*07/41+°0F(7-07408/18*~0+(-9(
AV (P*F . /4(DKO(10E(+) ~O4E(1(_B9-2E (%1 ~/4+74074(*07/41+4(3-/(8) 4(
HAHB'E4( GG( 71//5°0F(8)4( j 1 ZXZ™"(H1*/( 10E( 1( @ B9-IE(%0. -/4+74074(
*07/4 = 408(9-/(8) 4(HAHS'EA(GQ(O) 18(7-081*04E(8) 4(%5 >~ XU5a(7- . H:4%
"1 (;_bal( = 17/-H)1FA(TAL+(P = - . +4(24 . 34 =#1( = 17/-H) 1FAQ(1/4(1(
TA( FO4( A+81KP+)AE( 9/- = ( 1(8. = —/( *OE.74E( K5( 1K42-0( = ./04(
24.34 21 RY .+ #)45( 1/4( TIHIKMA( -9( H/-E.T0F( ~.V.( .H-0(
48+ 2 .218-0(0"8) (RL/*~ . +(0—~/F10*7X-/FL10*7( = ~247 .24+
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AOBBSW(P*Q(*"V/6B/4+H-0+RA(7420(HA048/ 18'0F (H/-K4+(PGGS 1OE(GQU(d(#) 4
"'4178'RA(V=5FA0(6HAT*4+(d( 178'R181K24( 742(HA048/18*0F (+8/ 184F5>(P*)
PSQ( 2-7JAE( 740.20/( .H8LIA( -9( 8)4( EAVPR4/S( +5+84 = ( E.4( 8
04 .8/12+18'-0(X(*084/178~0(O*8) (8) 4(H-2510*-077(7) 1°01(PG)(6414 78R4
4=8/1740 . 11/( TIAIRLFA( -9(8) 4(20I4/(K5(8) 4( /41 T8'RA( ~=5F40(+HAT*4+
10E( PQU( 8)4( 2K4/184E( H-25718"-07( HAHS'EA( FOJAE( 8( 8)4( E54( 710
4084/(8) 4(741(PI( 10125++(-9(8) 4( 741 HA048/ 18*0F (HAH'EA+(GG( 10E
GQ(P18( ; <(FZ((O*8)(E*94/*0F( 7-07408/18'~0+( -9( ) 5E/-F40( H4/-="E4
Pz 41+ JAE( @<( z*0( 1984/( 1EE®*-0( -9( ~.V.QI( DAHE'EA( GGY Mymya -
bi™X™;1(0 2 (-/(GQAMy=xa- (TW<X_b™(0 = (P%5™>" (Mg=y4 - (_a~X_Wb(O = (10E
%5a(My=xs - (@bAXa_a(0 = O(
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UG " () 498, . "/ 012(35

45068,

Fmoc-aa-OH

m A Q) T |

16 a) 20% Piperidine

b) DIC, Oxyma, 0.1M DMF
20 min, MW 60°C

eNH

Fmoc-aa-OH = BOC

1) FmocLys(Dde)-OH or
2) FmocAhx-OH or

3 FmocN /YOH

( [}
6NHBoc

Fmoc-aa -OH

H o]

M-o

NHDde

a) 20% Piperidine
b) DIC, Oxyma, 0.1M DMF
20 min, MW 60°C

Fmoc-aa-OH = 1) FmocAhx-OH or

NHFmoc 2) FmocGlu(OtBu)-OH

1) 20% Piperidine

>§ro HN__O
\i A Ahx
H

- -
2) Cy7, DIC/NHS/DMAP or

Methyl red, DIC/Oxyma

BOC NHDye DMF

%VO HN\i

- >§r HNT

a) 20% Piperidine

FmocHN Ahx \m/“\)\ RINK DbEN

0 1M DMF
r.t.on

NHDde

1) NH,OH.HCl/Imidazol
NMP:DMF

_ NmebME_
N
HN ((an ] \m/ \)J\Nf [rink | 2) Cy5.5, DIC/NHS/DMAP or

FAM, DIC/Oxyma
5 NH DMF

Boc NHDde

_TFATIS, DOM _
Ahx N\)J\ RINK

4h rt.
NHDye

21

NHQuencher

22 (5(6)Carboxyfluorescein/Methyl Red)
23 (Cy5.5/Cy7)

27"/ "SQ(XA04/ LI(+508) 4+++(~9(""V/68/4+H-0+RA(TAL(HAOA8/ 18°0F (HAHS'E4+(PGG(10E(GQ)(

(
#)4(H/-K4+(5T(10E(GQSOA/4(*07 . K184E(O*8) (4'8) 4/(~="E18'R4(~/(0-08
-='E1§'RA( 40R/-0 = 408+ O%8)( "1 ( = 17/-H)1F4( 742+( 10E( 741
9. -/4+74074( 10105+4E( K5( 9-O( 758- = 48/5( 10E( 9.-/4+74074(
2 47/ +7-H5($8() L+(K440(+) ~O0(8) 18(DK%/Vy(710(K4(H) LF - 758 [4E(K5(
7404(10E(710(177. = .2184( O*8)*0(RL7 . ~24+(*0(8) 4( 758-HIL+ = 5 %/P\SQ
7- = H- . OE+(. OE4/F-(1(7- = Hi4=( = 481K-07(/4E . T'OF(H18) O157(0)*7)
FA04/184+( 1(RL/*485( ~9( /4178RA(9-/ = +(-9(7)/- = *. = (10E(""V6Y( 10E
FA04/184( )SE/-=5 /1ETL( POVAY 9/~ = ( ~.V.( R11( 1( j408-082:J4
141780 124=2( E./°OF( 8)4( 740.201/( WP\ /AE.78-0( H/-74++)
= -147.20/( -=5F40( *+{ 7-0t. = 4E( 8-( FA04/184( +.HA/-="E4( 10*-0
JLEFTAHPV L0E(™, V5

__= R~ A=

BYH( -  JOLIH(BH) A -511(6-T485(~9(%) 4 = *+8/5(; <==!

DIA1+4(E-

Y40( "V ( 74IH( O4/4( 8/A184E( O')( 8)4( "V6B/4+H-0+R4
= ¥7/-+H) 4/4+( PH/-KA( 5TQ( Pi ~FFX = &)( 10E( O4/4( +8* = 1184E( O'8)
DKI/V(PO™ <(rZ0(8) 4(%-O(758- = 48/7()48-F/1 = +(+) ~O4E(A; <89-2E
= = /A( 9. ~/4+TAOTA( 9-/( *"V/6BH/-E . T8-0( +§* = .2184E( TARH( Pj*F>( 10>
64 = 87-09-71)( = *7/-+7-H5( 7-0%/ = AE(8)18(8)4( 9. ~/4+74074( +FOL
OL+(91/(F/4184/(1984/(0J4/ (T4 1RIFA(P]F>(" TBEQ(10E(7-09 = *OF(8) 4
14+ . 8+(-KBL'OAE(K5(2-O(758- = 48/5
$8( OL+( 4=H)-/AE( O)48)4/( 8)4( "V/6B/4+H-0+RA( 742( HAOA8/18°0F(
HAHB'EA( PH/-KA( GQU(P™( FZQ( 7- . 2E( KA( . +4E( 8~( E48478( ~.V.(*0(8)4(
740.71/( A0RY-0 = 408( 1+( -K+4/RAE( H/AR'- 415 .+OF( 8)4( "V6B
J44H-0+RA( = 7/-+H)4/4+(D/-KA(GQ(O1+(07 . K1B4E(O*8)(" Y  (744(
0'8)X0"8)-.8( DK%/Vp( 10E( 101/5+4E( K5( %-O( 758- = 48/5( 10E(

—_~ X~ = =

"HSHE& *(; <@AI(A4(BBA(C(L((

(0-8(1E, . +8( = 1/F*0+(




0. —/A+T407TA( = *T/-+T-H5( $0( 8)*( 71+4% 8)4( 9-O( 758 = 48/*7(
Y448-F/1 = +(+) ~O4E(L(_BI-IE (3. ~/4+T40TA(OT/4 = A08(3-/(TAD+(8/4184E(
08) (DKW/Vp (PP KO(7-//-K-/18'0F (B) 4(+ . T74++9. ) TIAIRIFA(-9(8) 4(
"'V6B+HA0+SRA(F0J4/(0) 408) A(™. V. (ARAIFOT/A1+AEY

R A WA I

§

(

AIBEST( 1++4++ = 408(~9(8) 4(*"V/6B+A0+8RA(0I4/(*0(H/-KA(5T(10E(GQ(*0(
PRA(MY (TA24(+)-O'OF(TALRIFA(K5(™. V.2 (1+(E4 = ~0+8/184E(K5(j 1%6(
10135444 10E( = *7/~+7-H5Y(~48-F/1 = +(-9("' 1 (742+(*07 .K184E( O'8)(
PH(*"V/BB+HAOHERA( = 17/-+H) 4/4+(H/-KA(5T(Pi ~FFX = &QPEL/I(F/45)(10E(
H/-KA(5T(Pi ~FFX = &) p(DK%/Vy(P@™ <(r Z(9-/( 5 <( = *OQ(PPF)8(F/450(~/(
*07 K184E(O*8)(PJ)(""V6B+A0+8RA( 741 HA048/ 18*0F(HAHB'EA(H/-K4(GQS

P (FZO(PEL/J(F/450( 10E(H/-K4(GQSP™ (FZQ(p(DKW/Vo(P8™ <(rZ(9-/( 5 <(
= SOQ(PIF)8(F/450(P71 5 (LOE("1,Q(Ud*+( 1 =*~RA/8(; <<Z (H+4 . E~(7-00-T1)(
=ST/—+T-HA( = TFA+(-9(" 1 (T40+(1OLI5+4E(. OEA/(1(%5™ (9284/(PmaXmy - (
_b<X_W<( 0= 0% O"8)( 1( =;<( ~K,478'Ra( P7Q( 1984/( *07 . K18-0( O'8)( 5T(
Pi~FFX - &)( 1OE(P;0( 1984/(*07 . K18-0( O*8)( 5T(Pi “FFX = &)( p( DK%/ Vs
PO <(rZ(9-/( 5<( = *O0I(P**0( 1984/(*07 . K18~0( O*8) (GQ(P™ (FZ( LOE(P,{(
1984/(*07 . K18-0(08) (GQ(P™ (FZO(p(DK%/Vp P8 <(r Z(9-/(; <( = *00("4E(
9. ~/4+TAOTA(E-8+(1/4(9/- = (%5°>" (g8 /OAE(-Oh(K5() 5E/-FA0(HA/-=E4(
TUAIRIFA( -9 8)4( "VEB+A0F8RA( 20J4/( *0( 8)4( "V6EB+40+8RA(
= 47/-+H)4/4+( H/-KA( 5T( P.HHA/Q( 10E( 8)4( "V6B+AO+8RA( 74l
HAO48/18'0F (HAHS8'E4(H/-K4(GQ(P2-OA4/0(*0+EA(8) 4(758-HIL+ = (<9("* Y |
= 17/-H) IFA(741(

~8) 7+ 108) 19

$0(7-072. +-0(10(499T*408(/ - . 84(8~(+508) 4+ [4(1(""VERTIA1RLKIA(0I4/(
8) 18(+(+40+8RA(B-(". V. () 1+(K440(EARAI-HABS#) *+(#0J4/(111-OAE(8) 4(
E4+FO( =9(""V/68/4+H-0+RA( EAFRA/5(+5+84 = +( LKX(8-( KA/ 184( TL/F—+
+424TERAI5(108-(8) 4(7470 . 11/(758-H11+ = (O(10(-="E18'RA(40RY/-0 = 408

#)4(+508) 4+++( =9 1( "V6B/4+H-0+RA( H-15 = 4/( EAPRA/S( +5+84 = ( 8)18(
E48478+( ""V/6(*O+EA( 74D+ 10-OAE(8)A( /4141+4( -%(8) A( TL/F+(*0(8)4(
74020/ 758-HIL+ =>( %A0( HAOAB/18'0F( HAHS'EA( =*= 487+ O4/4(

O(C("#1B%&.">7(; <@ ; /(4 47(BBA(

E4+FO4E( O'8)( HA048/18'0F( H/-HA/8:4+( E*+/ . HBAE(8) /- .F) (1) 1/H:O(
48/.78./4(O'8) (1(j** "#(H1*/2( 10E(8) 4( TM41R1F4( ~9(8) A(0IA/(HA/ = *8+(
8)4( *084/012[ 18~ 0( ~9( 2LKALAEBHAHS'EA>( S0( RA( 740+ 9. -/4+74074(
"07/41+4+( O4/4( EABATBAE( K5( 9-O( 758- = 48/5)( 7-0%/ = *OF( 8)4(
H-840812( ~9(8) 4+4( ""V/68/4+H-0+RA( EAIRA/5(+5+84 = +{9-/(* = 1FOF(-Y(
~='E1§'RA( 40RY/-0 = 408 JL+4E( -0( 8)4+4( +8. E4+)( H)1F- 758*7( 7404(
P= 17/-H)1F4+)( O)*7)( FA04/184( Y'F)( 14RANM( -9( ~.V.) T- .2E( KA(
= —0'8-/4E( 8) 10J+( 8-( 8)4( 4997*408( TIIRIFA( -9 8)*+( "VGB+40+*8*R4(
10JA/(S = H-/8108152(1(+ = *21/(8L/FABOF( = 47)10% = (7- . 2E(KA(9. /8)4/(
+AE(9-/(E*/ATSAE(EATRA/S(-9(8) 4/ 1HA .8 7(TLIF-+%
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