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Enhanced permeability and retention effect
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JEBHFALIC B 53 L WA & @0 it 2% E2SRK T, B 725 & 0 B IES N SR 2 R348 (EPR #58) &,
BAEOEG YRR L 2o TV LHEDO—D2TH Y, AIBTH FFVYNVEY Y EZHALZYRY — 28K P+
YAPRIZLD, BBOFEANIOWTHEKEREBEIITORTWS., 20720, 45#HY EPRARZ LML Lm0+
HOBFIIH Z el 5 B PHENL. LaLads, ZNOES THRAOEEEMYEE, EPR #hH % R L T
bE 4 10%FEICT ET, R O 90% IEEMFBAL IAMILE D 2 VIR S L p R 8, BIER R RIEEO RN & %
5. BVEZNZE ZoOMEOIRICIE, EPRIIEZEDLZEDPEEZESTWA.

fi )i, B THHERIOMBICBITEED—DL LT, BET IV EHEEHETO EPRIRDOEVIHEH SN TS
COENE LT, BEBHETVRLEWN EPR ZE2VE U3 WIERE T, WK Z EPR RSB H SN 3 W,
FERE ORHBETIZNKE % EPR AR ICHASH A LICREALTWAEEZLONRTVS. Thbb, WK%
EPR 3725 TR0 G ERBERE LN V] VI HRREN PANDIBHICBIT L BB T/ a—X7 v 7%
NHLEHICHhoTERD.

ZZCTH 41z, [EPR BRAIOHEHIC & 2 K MEAR EPR HakIE] 25, Lk L2-@a TFhugEaloBmic Bt %
EOTRICENTH S EEZTWD. AEIED A ) v ML, BEAAOESFPEHIC EPR Bi#) 2 053 5 7215
T, TEOMEHNERMEZHAIESL L LI, EFHBANOS M ZHHTE 5720, HEMAOR EEDE LD, FH
YEROBEIKIZ L 5 QOL ot E D MHETE 24 THAH. $72, EPR 2L LomaoFEAITH L, FHHMIZIZED
FANCHIHMEETH S, TTICEAIE, ERNY 7 FVIREWE TH 5 MLz H (NO) 28 EPR Zh2R % IEICHI 6 L
TWwWbZEAHL, EPRERAIL L TOWEBEICOWTHE LT& 72 TOME#EFET, NO OBRILHIZEL T,
H & O &R ESE BT EZ Wik 5 720 OESLEARN R TH LD 2 L 2k L. RIFFETHW A NO
K v MET VT2 U0 2 81K (HSA-Dimer)” ThH V), ZOFMEE LTIERD 3 HEBHITFONS.

(1) Mg 2 ETH D EnOIEFIERBEEIEBRLTNLZ L
(2) Hflis X2 EHTH DR SIS X ) BIETHEZAE LTRRICEBTiEERZ &
(3) WIHIZ NOSE Y > 87 B TH 5720, JEBRIN % %5812 NO Skl feZe 2 &

A7 Tld, HSA-Dimer 172 NO 2 20 FmL72 S—- ~buavibe ME7 V7 I ¥ 4 ~— (SNO-HSA-
Dimer) Z1/E# L, EPR¥H#A E L TCOAHAMEIIOVWTHRFETATFETHA. BEIZ, SNO-HSA-Dimer 2 HSA £ 1 3
7RANR B EENIC NO ZHikT5 2 L 222X LD T W5 2. 2o SNO-HSA-Dimer D413 B £ % 30 nm T
HbH. BRENZ LIZ, FRASOHMEICLZE, EPRFEEZRLRTWVETNTIE, 30~100 nm F TIRAWH A X
DI VDPHERIRZ R L7205, EPRAREEZR LIS T WEME T, 30 nm DI v VOARDPER LIz, Lzh-> T,
SNO-HSA-Dimer (&, EPR ZIEAMEWFEREICB W T O RZWNHER YA X TH Y, #FMIINO Z%EL, EPRAE%
WERS HHEHR, B TIEROAREEZN LSS5 2 LSS, 22 TRIGE T, [RaTiuEsl oz
SREAESESL] ZLEHEE LTS, BURO 10%RBEOBITHEDL S 50%F T LA S LT, [HK5E%2 1/512
K TE 5] 2R MBE~OBITHZLRT 5] L8B30, BIEHOD 2\ X ) 5) S AEEAT REIC 72
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1. i~ 20/
C26 i~ 21, BALB/c~w A (M, Sk #HASLC X WAL, T—FVEEET T, C26 MR EE 2
X106 cells/100 u L saline) % #HHIEZ FicHeh-L, C26 g~ 2 2 E# L7z, BI6F10 #H#5~ 7 A1, C57BL6 ¥ 7 A
(M, 8:8#y) ZHASLC XOBEAL, =—F VKT, B6F10 Hl %K (2% 106 cells/100 1 L saline) % 5 il fz

TG L, BI6F10 4~ A 2 {FR L 72,
B, EHAER (v) 12OV TR O () & RE O) ZFHIL, v =04 xa?h RISTHEH L.

2. WES5PI EPR B3R 35 & OV o M

JE S ARG AT 100 mm3 (3% L 72 C26 $H3#~ 7 212 C, SNO-HSA Dimer (1.3 (NO) u mol/kg) % JB#HIk & » #x5-L, =
05 1, 2, 3, 4KHKRICT/NNY X7V — (EB) (10 mg/kg) ZBEIRE V%5 L7z, EB 245 L T 24 BRI
PRI OISR & AT, MU S O AL BRI & B L 7z, B, AL EE2 & B, Wik, TEe 300
ZHHEL, ZRERE PBS THEHE VAT I FIRLAEYFA AL, ALMEE, 20 ey 7L LT
w7z,

3. Abraxane® DHUEL;IEM:EFAM
JEBEARAE A% 100 mm3 (23 L7z C26 33~ 7 R TGP % day 0 & L, day O, 7, 1412 Abraxane® (20
(PTX) mg/kg) & UF SNO-HSA Dimer (1.3 (NO) u mol/kg) # Bk & » #%5-L7-. RHMIEEAEZNZE L 7.

4. Doxil® D HUlEEHG Rl
JE SRR A% 100 mm3 (23 L 72 C26 ¥~ 7 X 3B L U BI6F10 g~ 7 212 TR G-hfhR R %2 day 0 £ L, day O,
7, 1412 Doxil® (2.0 or 4.5 (DOX) mg/kg) 3 & ¥ SNO-HSA Dimer (1.3 (NO) u mol/kg) % R##lk & 0 4%5- L 72.

w R

1. SNO-HSA Dimer $¢5-12 & % JE#5 EPR 845&H ] 5 X O O A

9, JEENO EPR H{EEH B X O EPR BB O §EPH 2 57§~ <, EB OHMMUFHliZ1To72. v~ 7 ADEH
BN C26 Kl Haiie 2 B T x5 L7 7V 2 FR L, EB 3Bl 5.5 £ O°, SNO-HSA Dimer PRH#R5-FFIZ 5
\7% EB OEBEMMS X OEENRER ZWE Lz, fiH&EGHICE LT, SNO-HSA Dimer #45-#% 05, 1. 2,
3, AWRH#EIZEB 25 L7 (Fig. ).
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Fig. 1. Extravasation of Evans blue induced by SNO-HSA Dimer in various section of solid tumor.

SNO-HSA-Dimer (1.3 (NO) umol/kg) was injected intravenously into C26-bearing mice. Evans blue dye
was injected iv. at a dose of 10 mg/kg into three of the six groups of the tumor-bearing mice at 0, 0.5, 1, 2,
3, 4 h after administration of SNO-HSA-Dimer. Twenty-four hours later, the top (nearest from blood vessel),
middle, and bottom (furthest from blood vessel) sections of tumor tissues were assessed. Blood
concentrations of Evans blue in the mice were also assessed as reference. Results are means £ SD (n = 3).
*P <005 * P < 001 compared with control. The statistical significance of collected data was evaluated
using the ANOVA analysis followed by Newman-Keuls method for more than 2 means.

JES RSB LT, EB O/ MARREEIC X 0 EHl L, JESNBAERICE LT, ML mEm» 5 &
B (Top), HEB (Middle), T Bottom) 2355 L, TNEFNOIMO EBREZHEI LEHME L2, TokE, EBH
G- & LT, SNO-HSA Dimer & Off %512, EB O ER Y2 EXE, ZO%)%1% SNO-HSA Dimer $%
5145 05 B2 SR S h, 5% 2BMICBVWTE— 2% L, TOHEPRAEIE, a2¥ bo— LN
RAHZEDHH L. ZofES S, SNO-HSA Dimer 12 & % EPR #5sf/EH 12 SNO-HSA Dimer #%5-%% 1 ~ 3 FFl I
Mg Eh, ZoRRE—BETHL I LBRBI N

2. TIVT I UEEATIHER O BRI BT 5 SNO-HSA Dimer i F %5 4 FH 1 3

EPR A EOIRIEE LCTHA L2 EBEEE, ETH S EBA, MHPO7 VT I v EBNIHEAEL AL EaTEH
THEVIRSTELTEEHTLI LT, EPRAERCKEL LIV EREATLE L ZMEOALLRHT S L0
FEHZFAHLTWS., T4bb, NEKZ HSA OREE~DOHERYED SNO-HSA Dimer 12X D ELTWSE I & ZRT
BOTHL. ZOZ LhbFKAIE, HSA % DDSH#HAE L THW TV A HHAIICB W TH RSO RO E DT
WP ERB T2, TOTEREFTRL, §TREHTEINTVET VT I VEGHES THEATH 2
Abraxane®% MV, Z OB TE K 1T 3 SNO-HSA Dimer OB HIRI R OB M L7z, 2 ® Abraxane®id,
HSA /N2 ) ¥ XV EEGSEF IR L7232 ) ¥ X VBKITH L. F /R TILSNTWE DD, EPRA)
RE2RMLRFITIEZR L, KICHRD THREED/$2 ) 31L& HSA ISRHA S8, diizRsbLz2 212k
D, fEkD/7 ) FFENVBADBRBETHLIR) I FIF L eIy /) — )V aflibd, AHAERCTHREL
BH535Z LWL o 2BAITH D, 2D Abraxane®z T, C26 $#HFEE T NI T, Control B, Abraxane®Hi
P58 B X U SNO-HSA Dimer + Abraxane®ptFH#%5- 8@ 3 0 THHEE ATV, EEARE 2 B HMISNE L 7.
ZORER, EEEOZEEIZOWTIE, Abraxane®H Mz 54k & K LT, SNO-HSA Dimer & OB GHIZHB W T
R B & A5 TSI L T 7z (Fig. 2).
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Fig. 2. Antitumor activity of Abraxane, without or with SNO-HSA-Dimer, in C26 tumor-bearing mice.
Changes in tumor growth were measured in C26 tumor-bearing mice as a function of time (days). The
mice were divided into cohorts (n = 4-5) and treated iv. with saline (control), Abraxane, SNO-HSA-Dimer
(1.3 (NO) umol/kg) or Abraxane combined with SNO-HSA-Dimer on day 0, 7 and 14 and then followed for
14 days. Results are means = SD. *P < 0.01, as compared with control, **P < 0.01, as compared with
Abraxane. Differences between the groups were evaluated by Student's t test.

3. VRV — ABHOERN R BT D SNO-HSA Dimer PE I 5-0 4 1k 5H

)Ry — L BHNTH 5 Doxil®DiB#ERIRIZB 1T S SNO-HSA Dimer DFEE % 3l §_ <, C26 HIE~ 7 2BV,
SNO-HSA Dimer 3 & O Doxil®* D ¥ 5:- %12 317 2 MEH AR 2 8 H i IZllE L7z, C26 #Hi~ 7 22T, Control &,
Doxil * i 5.3 (2.0 or 45 (DOX) mg/kg) B & OF SNO-HSA Dimer + Doxil®ff Fi#25-# D 5 FEIZ45T T, Doxil®%
SNO-HSA Dimer ®#45:1%, #IZ 1 BIOFF 3 W4T 72, ZOHEE, K580 Doxil® (2.0 (DOX) mg/kg) = H\W7-i5#
2BV, Doxil®Hipide 5-# & kX, SNO-HSA Dimer & OBt A58 35\ CTH 7 7 IS ARE B8 I o S0 5h 5 255 72
<h7: (Fig. 3).



3000

[ -0~ Control

—O— SNO-HSA-Dimer
—— Doxil (4.5 mg/kg)

| —@— Doxil (4.5 mg/kg)
2000 +SNO-HSA-Dimer
-#- Doxil (2 mg/kg)
-@- Doxil (2 mg/kg)
+SNO-HSA-Dimer

oaE = i s e 2

Tumor volume (mm?)

—_o

Day after first treatment (day)

Fig. 3. Antitumor activity of Doxil, without or with SNO-HSA-Dimer, in C26 tumor-bearing mice.
Changes in tumor growth were measured in C26 tumor-bearing mice as a function of time (days). The
mice were divided into cohorts (n = 4-5) and treated iv. with saline (control), Doxil (2.0 or 4.5 (DOX) mg/
kg), SNO-HSA-Dimer (1.3 (NO) umol/kg) or Doxil combined with SNO-HSA-Dimer on day 0, 7 and 14 and
then followed for 14 days. Results are means = SD. *P < 0.01, **P < 0.001 as compared with control, #¥P <
0.01, as compared with Doxil (2 mg/kg), $P< 0.01, as compared with Doxil (4.5 mg/kg). Differences between
the groups were evaluated by Student's t test.

FREIC, EP5-EO Doxil® (45 (DOX) mg/kg) & V-G T, Doxil VHipPk 5.8 & ik L, SNO-HSA Dimer
& OPFRIPE GBS THE 2 ESARERI O MBI RS R SN, ZOEEMmEhEIE, 13 A LS4 X2k SER
WIEERNTH o7 Tz, BIRFEWE L12, BGRB8 5 Doxil VB 55 & K% 5812 B 2 B 5-8 0
JEB AR AEB DS TH > 722 & 205, SNO-HSA Dimer #5102 & 1, Doxil *OHIESERFAT 2 UL EHR S /-2 &
LI N T2, w7 A0 BI6GF10 £ 5 7 —< il 2 TH5 L, C26 T 7V L FABEIC, Doxil®DHi
JE S5 P2 K13 $ SNO-HSA Dimer O Z L7z, ZOEE, Doxil® Mk 512 B v Cid, (2IFHUEEME %2R
S o7k L, SNO-HSA Dimer & OPFHIC &V, A RHEE; 5 %2 ¥ L 72 (Fig. 4).
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Fig. 4. Antitumor activity of Doxil, without or with SNO-HSA-Dimer, in B16 tumor-bearing mice.
Changes in tumor growth were measured in B16 tumor-bearing mice as a function of time (days). The
mice were divided into cohorts (n = 5) and treated iv. with saline (control), Doxil (2.0 (DOX) mg/kg), or
Doxil combined with SNO-HSA-Dimer (1.3 (NO) u mol/kg) on day 0, 7 and 14 and then followed for 7 days
(tumor growth experiment). Results are means * SD. *P < 0.01 as compared with control, ##P < 0.01, as
compared with Doxil (2 mg/kg). Differences between the groups were evaluated by Student's t test.
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BEMES S BT, EPR ZWRAER L, M5 Z@MEH TS 2 2 Lk, BEEEHHIC I\ CHIBI @) < PuEH O &
%53, MRHEMICEH BESCKEBIRE 22 WEOBERITHEL ML CL $ 9 720, EPR &RBMERNRIIIEHAE S
BOREVWI)REN DD THEULEND L. FEBIZ, ThTTIfTbhTwa EPR AR HROIEICBVWTY, W
WHEDH DL DOHNEL BZFonTwh,. SHOBEIZE VT, SNO-HSA Dimer #5725 OFEEEH 2 & (2 EB olfi
BRI O, 7% bbb EPREMOBEZFM L2 25, S5 LTOSHEIADS, ZOREOAIH SR,
2IFMIBICIIRKRE LD ZDHI Y P E— VL RUNRES E Vo 72 X9 I EPRARBEIZY £ 47 1 ¥ oD Eqe§
BTN ol BEBU/NREZRICHBETE S 2w 2 Lid, YRR ORSHHNCAEDLE T, BE~DO%EL
MM R DDIZTHIENTE, 20, BEORFEFROI Y AR KL HR/NRIZT LI EAMEEE 2 ), FILFHRE
WCBWCIERICABER LRI L THLEEZOND. 512, WHENREFGOKIE L Y, SNO-HSA Dimer D512 &
D, EB2SMEMEEOTFMOA TR L, EHEHRIEANDEEL T2 eh s, BENICBT2IEHRORED, MmikE
DY & PR TS X EDITTHEICHF G LT L BEbNs. R E~NORED—D L L CIXMERE (IFP) DA
AT SN, JEFENED S M HANOFE AL S 2 & T, YRR OEE~DEBAWEE & 7 525, HEER~D
EEMMTONTW2Z & H 5, SNO-HSA Dimer 28 IFP 2K F S+, ENAREAHEML-LEZONS. 2O IFP K
TYEHICBLTIE, Sl X = X830 o TWanizd, 5B TR 0EEH 5.

¥ 72, Abraxane®d, 7NV I % DDSHIEL L-BAITH Y, FOEMEDTTHAH/2 ) FFLIVOEH (7L
EAR—NVMZEE) HROBIERAZ %R L, BUECIEILRE, FEDMREMRE 3512375437 ¥ & ot CREEE~D
BIND AR INT VS, LeLeds, FHIHEORERIHME SN TVwDE 200, BEHEAOERZ S HICHHET
HRENH S, F 2 T4E SNO-HSA Dimer # 35 2 & T EPR #4215k & &, Abraxane®DJEESITIHS L O
PUEBHE M ORR 2 Rz e 24, WM G & AT, FEICHEEABENZIH L. 2o ik, SNO-HSA
Dimer 2 EBRIZEHR THREEN TV L E5 THHRADOERNO AN TH L I L 2R L, BRICBLWTHOAHENE
CERRBLTVS. 512, VARV —2BHTH 5 Doxil®IZ K 12 BT HIV B 7 R Y AWIE R B EII A AN
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DOBWIEHEKEEINTWDEYS, ZOEEERMEIIRZTHEEIFTVEL, SR FFYLVEY VHETEIR O EWTF
JEIEERE L Vo ZRER QR 2 2 & h 5, EREAOEREZ MM T 5081 DH 5. SROKEFIZB VT, SNO-HSA
Dimer {2 & V) Doxil*OfilEEHEMH %2 2 50 B L, HERELZHHIL, SSICHEKSO KXV Ve Y O54hEE
fili& » ZDFHED, Doxil®DEHEBITZTHE L TWAH I LI IDTHE I LHHERIN.

251, MEEZHEDFH RO ST, — KRNI TIREA OBITIESK L, EPR #RZR LI WERET
HBAT ) —=ETNIZBWTS, FFRIC Doxil®DEEBATEIE IR IG OIS ED bz b, K4
HETEHEREICB VT, COEBRBRIEAICHTTETH S EMfFS N5, IO ORI ) ISR, S5 ThuEH o
BHxGRTH-> THLZOMYUEORGEOHMEG L REORREEZRT I LN S, HHICX L BENOABBHKE X O
PUBHIREIC X A ERBE O TICHBEVELEEZ OND. SHOKREHIB VT, AREZB DA OBIVER O &
%5 bOEFEL TWARWA, FRHES-EO Doxil®* D3 i 2B W, MEEHME~OEEEZ UL T 5 L FEFZ, IE
FARBEANOBATZHH L T2 20, BIEHZMZ 20K b/ ONELEZOND 20, 5141F Doxil®H K DH]
YERCH A IFRERLERIH, SOV RY—2WAL L 22 LI12 X Wik 2 2 TIUEBER O % M/ ST X — % —
R, MBRFIFHEC X O T A ULELD 5.

K722 BT, SNO-HSA Dimer 12 X % EPR 3/EH D X 7 = X LRI OWCEHi 247 5 7225, & 0 %R T
— ¥ %1585 729121%, SNO-HSA Dimer #¢5-# OWESE F P O M5 O RS-0 F /7 B+ O M4 SR H 2 S RICEHE T 5 2
LR, EEAOMFEEZ S CIERENEZ EZEOMEE LTHLIZEBRLETHLEEZORDL. REWICELTY,
XD EVRIR %2 5 72012 SNO-HSA Dimer D52 12§ 2 MET MO B WA TOMGE 2179 2 & TIHFA#RIPS %
MRT 2 LB RHTHL. T2, B TIEA L OPHRBRICB VT, SHHWZETVIEET, ETBMET LT
HY, EBEOBRIZBILyr—AZBEIHHLTWE LEZEWIIRE W20, BTG Tk FFBHE TV
R, FRUEACFWE OGS, b LAITEEFHREICLY, BRBETTVIIBWTH OB 2179 2 &A%, FEBEo
WIRMEHAND 7 7u—F bt Bbhb.

HfERRE

RWFFEDILIFMF7EH 1L, SRR I AT /N EIEERS 35 & OVHTH 3, BEARAHARREA 20 B o jull i, WEE 1
&, ARKER, KT EBXCMHERETH 2. RIS, AR EH Y £ L2 EERCSA R A IS 3R <
AL RTET.
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