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DACH:
DLS:
DDS:
DPD:
DSPE:
EPR:
FITC:
5-FU:
GMP:
Hb:
HR:
HSPC:
ICP/MS:
IR:
LNP:
1-OHP:
LV:
MES:

antibody dependent cellular cytotoxicity
alanine aminotransferase

active pharmaceutical ingredient
aspartate aminotransferase

are under the curve

bovine serum albumin

body weight change

complement activation-related pseudoallergy
chimeric antigen receptor T-cell
complement dependent cytotoxicity
cisplatin

gimeracil

cholesteryl hexadecylether

chemistry, manufacturing and control
complete response

central venous

diaminocyclohexane

dynamic light scattering

drug delivery system
dihydropyrimidinedehydrogenase
1,2-distearoyl-sn-glycero-3-phosphoethanolamine
enhanced permeability and retention
fluorescein isothiocyanate
5-fluorouracil

good manufacturing practice
hemoglobin

heart rate

hydrogenated soy phosphatidylcholine
inductively coupled plasma mass spectrometry
infusion-related reaction

lipid nanoparticle

Oxaliplatin

leucovorin

2-(N-morpholino)ethanesulfonic acid



MPS: mononuclear phagocyte system

MTD: maximum tolerated dose

NBCD: non-biological complex drug
NLT: not less than

PAP: pulmonary artery pressure

PD: progressive disease

PDI: polydispersity index

PEG: polyethylene glycol

PES: polyether sulfone

PK: pharmacokinetics

PR: partial response

PUF: plasma ultrafiltrate

QOL: quality of life

QTPP: quality target product profile
RBC: red blood cell

RES: reticuloendothelial system

RI: radio-isotope

RTV: relative tumor volume

SAP: systemic artery pressure

SD: stable disease

SR-XRF: synchrotron radiation X-ray fluorescence
TFF: tangential flow filtration

TGF: transforming growth factor

TGI: tumor growth inhibition

TNF: tumor necrosis factor

TRIS: Tris (hydroxymethyl) aminomethane
TSP-1: thrombospondin-1

TUNEL: terminal transferase dUTP nick end labeling
TV: tumor volume

uv: ultraviolet

VEGEF: vascular endothelial growth factor
WBC: white blood cell
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RSB TWDIEY, FEIXHRIZBITDHROE (L Lo TnWd. EBAEE
v 2 —0ifiEt (Table 1-1) (Z X5 &, fmORELRIIBIETIE, AINZERE, B, Kb
FEONE, Lotk CIEELEE, K, MolEE 7e->Tnd. £z, SECEE, BYECidhfie,
BaE, KHEONE, oM CIIRMeE, M, BEREOIEE 2> Tnd. HRAD—4EDH
HITE E W SN DRI E L L HIZ50%E B2 TH Y, TR LT HHMRITH M 26.7%,
T 17.8% L 7> TnD. L, ZOFRERVBZ CTEANERREA BB LD
TERWEREEZD.

Table 1-1 : ES R AT L 2 —I7 L 2 O R, O%E 3 D3

BAREHOE LD 14z 2z 3L 441 5 fir
R PN H Jifi L= G
TR B AT H N Jifi JHF ik
= LB N Jifi H 15
Bt Jifi K H TRE N JFFHik
I Bt Jifi H K TRE N JFF ik
ZE N Jifi e N = L&

ENZRAMGEE Y ¥ —  SETS AR (2021.08.03) XV 51 H LBk ZE

D, AxERLTWLEFEBOT TS, BRI bEAICIIEINTWD 7
BO—o>THY, &b EFRIETIZORENEETHD. INETIZEEERa &
7 NOPUERINBR SN TR Y, EEMICHREEEZBIET 2 b0, mEERERIC
SEHUEFHEMEZ RET 5 6 0, MO B s+ RE 277 L CRMRmIC@E o, £
TiEMRORELZH I EKRFEARETL2602E, a7 - X474 L0125
B2 b OB FET S [1-8]. £72, £/ 70 —F A HENEEREE LCRARD T D
EAEA SN TV D DIFEHMOFEELETHY, VT RERIIZERERICES LY 7T itiiEr
BTS2 70y X THUE, =7y b TICHaG LY 7P VREE EASET7 4=2
MUK, BRI L RS LUK E MR E TR (ADCC) oA (AR A7 M i e Pt 7575 1
(CDC) ZHET PR ELBINTE . MAT, ¥ 7B TFOHERIZEY,
PURSEYE AR D HEE, bispecific HLIAS° T-cell engager %5 D IR D N TES %2 7=
& R EHIREICHO b, BEOE(LFEECRDERUVFE L > TV D [4-9]. &5
(I21%, CAR-T 72 SITRER SN HMIER GBI S, —EOREICRBWTIERTM b #
LGS L DORRPELN TR, EEMEEN GO TEIRKOILRITEIERICKE <
HigkL T\ 5.



ZO XD, FIRFEICBIT DFEMRIEIIRE RBREET, TONTHAL LFTRELS T
7 RLTERE. —HT, KRS L THIRBEEEOSVEFRER, Wb DR o =—
REm <, VYA VIR ERVFIETH S [10,11]. ZhvnduERlE LT AT
X, RIEROREDDIRREEZ P I 226500 r—2b%<, lx OEFNFFOEmMEE
BB 200 ETH Y, SRBRHORMAHL. ZNHEWEHORIICIE, .
WEhREN 72 IR E L TRV, #5 S huaBlIail o Bk E K2 o o= kis
IO L ITEIRMEEZ AT 2 Cide <, EHM, EFRERICELIBITTS 12l Lo
T, MG CHUBEE M & J8 389~ 2 o & RERIC IEF LRI 35\ T b P Al o e i v
ISR TLE D 720, MIRMEIENEA S, WEE RSN ZORBEZZ T
T, BRI EERE XIS A LOPUERCHEB L CTRE LG HMETHDH. i
T, Hx OFHEAID, TNENOERBETICE U CRBLT 2 R8N 2 EmE b EERRN 1 &
LTEETRETHAY. —pile L TARHIETIDY # 9 Oxaliplatin (1-OHP) O % LA
TN T 5.

KIBEIREIZBIT 5 1-OHP

KX B L2 MbTHRER, HEREBIC e EO2HETHY, ZOIFEIET
%, BEHEERTHL 1-OHP X — K7 v 7 LiroTnD. UIBRANRETIE - EITIE G e
IBIFTAETZ7 7y —A T4 THDH FOLFOX (1-OHP, 5-fluorouracil, leucovorin) D¥FifiE
EhHix CR (Complete Response) 2.0%, PR (Partial Response) 53.1%, SD (Stable
Disease) 36.7%, PD (Progressive Disease) 3.2% C&H Y, Exh#FIX 55.1%, X512 SD
@ OITHBMEIERIT 91.8% TH V. KIGRIRRO T —/LT v 24 2 — R & LTRSS
ETHWwHR TS (18,14, 2D X 572 FOLFOX Z 44517 5% — K7 v 7 &> T
HDOMN1-OHP Th 5. 1-OHP 135 3 o \H&ssA TR TH Y, 7 U HEsE R
#lDL A7 ZF o (CDDP) &L[EERICE WIERESI R 2R 572735, CDDP OFf O 72
ORI LA TH 5 [15-18]. S HI21E, MKFEMHESCEHREZ S oM I13E
B, CDDP it 245 L2 BMEIZ B\ T H IR R 2 R EATh 5.
— T, I-OHP |IFERI 2K EEZERE T2 Z ENA<ADNTEY, a0l
R DRRE E 75T D [19-23]. RIEFKRIZ /A L7z 1-OHP e 2 fEsE L, &
HOMEEENELD LD LB Z LTS, ZO@FMENEH O quality of life (QOL) %
REIETEELD, BEDREBPEONTHAIZHEDLL T, HEZTW L7z 0tk z
WLz 325 —2bBAING. 20X 51z, REHEEMEIL -OHP 2 HWigiE T
B HEED QOL #EL SHLFIEH TH 5. 1-OHP 2N KGO & 70 b T RIS 5 IS b
FHEINIAERRERL T Z L Z2HE XD L, R OBIIC X 2 15k
om ki, BREATORER=AXL LTHFET D EEZOND. BT, ZOBREIZMIT
ToBRIRFEAM I3 22 < Efi ST WD DS, REHFUEAE & 22 2 RIT A E S Tunan
[24-28]. QOL DA LITARZE L7z EHMBAFITBAED Lo R TH Y, 1-OHP Ok aEkL

v
v



7 7e—F%, S%EY EEREEEETEEILND.

QOL OUGE LA 7=z DDS BE%
wt@L ﬁ%®[%m%% ZHRWT, QOL kEDHY ML IEAE 2~ EEMEAH LT
ﬁﬁﬁAi%%@é IZBWTZ a— b3z, MBI CHEE2 5 2 DS
ﬂ%széﬁ>}ﬁﬁaﬂ Lkﬁ%&tﬂFﬁ%tm&TTLhﬁV~ﬁ' X, SedkE,
BE EEZMbTHAROK TREATEY, FICEAREZELT U7 CRMNO—HOE

TIEEEE AR L TWD. SEVRER, ARICHD 2 ElmEOFIEIE 30% 4z 2 &
FAENTEY, SHIITIF100 A2 EF LD RIAENTWD [29]. 29V o7zl
S OHBUL, EELEABOTICOERTEZ L LTEY, Al a7 honNT s
A Ly 7 MRANE LR U7 B 1B LWEAIBIR 2 £, QOL DU IZEE ) 5 Bl o8
BHEATE TS, BOFOHETIE, FIEESCIRE= T T4 7V AOERR LT
AT 4 —2a Al LEROFIOBRBEAED 5Ty, miimbitanimz 5 =—XIC
X L2 Ch o L 52 5. 20X RtSERICE O - /AR O EH QOL
DA EIZ%H 5 L0 EFRERIZ, FEIHEIZBWTY QOL & E L2 EIELC L ¥ A v O RF
NHED LN TE -, BIE ORRICBW L, Bk EoRBOSHA, ERhEY bEy QOL
DT CHEEZMGET 2 Z ENEBELRDIGENH Y, FFIZE OREBOIBRNE 256 1X
HEMENETEEZ N5, Bl2E, BFRIECBWTE, MADFANEARL 2D, BE
~OBERRKENZ LD, 12 QOL % & < HEFF L7z ECIBREA MR CE 2 EBE L
TG - LY AV OBRENEE L 225 [30-32]. AT, B LtEodEkbe Vs
LCHBANDORBDNHREE LTEFON TS Z 0D, BHAREENEDZMER L T
DB EENOBECEREDHBONERARTHLELEZDH. £V o BLED
5% QOL ik L EHRA RIS RBEN/KRE S, BERR L LTEET XL
EzbHNb.

ZOXIIT, EIREEE 2D ETQOL 2Nk LI biEAIBRIIEE CH L Z &b, £
DBEEIZANTTZE X VT 4 OBFERESR, SR a 27 FOEFELPENTREL 8-> T
W5 [33]. FATL T, ERDIES TALAMORIEMLLIGE 0 7 7 A LOtkELZ NS L
72 R7 v 77 VN —2 27 A (DDS) EIS OB b (k2 %15 T X 72[34-36]. DDS I,
BIELH I FIEIC L - T, EYOIGHIESCRL, SREEREOFER, ¥ —77 00 7hE
Bix RHSREA M 5T D2 ENAETH D Z 0D, BRIZBIDEET a7 7 A LD
NGOG BRRLHHOEL VT 4 ORFEICRIESFIHSATWD [87. ZoFT
b, URY—AFY VIREEEM & LR E ZEE O 2B8/MaTH Y, ARy
BV UREN DR ESN D720, BECHURMEMNMEL 24 @#mm:&ﬂﬁgnfmé
[38]. F£7=, UARY—LANEROKMITKEMSEY), BENICIREMEY % ZEMICails 5 2
ERAEETHD. ZNHDRT v Ty VT E2HWZ—77 27 DDS 1%, WNE L=
Active Pharmaceutical Ingredient (API) OIEMEHRECIE 2L S8,  BIEH OB




S OHIEN I N D T2, BEHED QOL Om Eicon s L¥iffsnsd. DDS HiflF
ZIEMT 228 T, MBAAARIOEYENREOHIEZ1E U TR - EHEDONT o A2 UETE
AUXE, QOL om RIZFH 532 H MRk & 72015 5.

MR AROFEEREZHE L, &WIEREEEROER (QOL o 1) % 5 FB
D—o2L LT, AIRDYRY—2L%EETe) 7 DDS, ¥#lZ3EiH % Polyethylene glycol (PEG)
TEMT D Z & TRMPMPHEZELER LI-AT VR R — ARNHELEREMHERVIE5.
TSR T, A BT AR E R MEALIZ 72 2 2 & C, WEGHRL O E 720, S
M B R AEmE SR S D (Figure 1-1). FHAEMEIXME & L TRATH L7729,
BRI R = DG DB T, M DZFHRTH XU A b, 512, WM
DOIMINZHFIET HHIERDIE S 4 ME DN L > TR > TV D72, [E OFB RN
TLELTWD. Mz T, ARIZMEN LR LIZERS FOREINEZH S U 3% s 4312
FEL TRV b, BEFETICRAE LT ) A X030 EEITESh
% (Figure 1-2). [391LL LD X Hi2F /A ki v-1%, ik L7z X 5 RSB O B 7
WUNREE A/ LT, IERMEM L D bIEEAAREI L CRERMICERT 2 2 L bk
B FBEORT U AOERIZFES LD D, 2t EPR %% (enhanced permeability and
retention effect) & FE{ZIL, AT /NVAYRY — AR FOREMMPEEE2AET5F /%y
T % RGOSR EIC OV DRER L 225 T D[40, 41]. Zh b OMFIZEES< DDS &
L C, Doxile (liposomal doxorubicin)i H KFRE Te4 it i TR P RMECELA A, FHEEN
N x5 [42, 43], Onivyde® (liposomal irinotecan & [RIAEIZ H KRK CRENRE 2 %52 127K
Bat [44,45], EfichTnd. BRRBRERSICISWTH E7389-LF (U R Y —2fkx Y
7y =% A) [46]%° FF-10832 (VRY —Anfb7rhva ey BE7 4 vn)  [47]
OV RY —MMEEELPEIN TS, 20X 912 EPR %R %2FH L7- DDS #Alo
FARIIFFEFITIER THY, 5B ZOAMNMERCIEREOGIISBIZEN DB b5, L
LD XS RREREND, AHETIE, EPRZIRICHESS YR Y —24 DDS # M T1-OHP
RNENREZ I L, SRIROVRIEG~OEFEZEMT D 2 & T, FEELIROH TR & ik
HESHEEZRBE LY A Y —5{E 1-OHP 8A|ORME 2R LD Z & L Lz,

10



Endothelial cells

.
Endothelial progenitor cells
= ~

\ &1 /Proliferation
4 Migration

(909 ‘49A-q ‘ADTA)
$10jdej druddorsuy

Ligand receptor
interaction

Cancer cells

Figure 1-1: Characteristics of tumor angiogenesis and angiogenic microvasculature

PEGylated Protein formulation
liposome (e.g. Antibody)

Enhanced permeability due to
increased numbers of

) . . s .
/ \ Polymeric fenestration in angiogenic vessels
{ J m;celles
N—/ : ~10 nm
— .
100 nm Nanomedicine

~50 nm

Low clearance via poor
lymphatic drainage

]
— . Tumor tissue
Normal tissue

Drug delivery using nanocarriers enable sufficient
delivery of anticancer agent to solid tumor, resulting in
reduction of adverse systemic side effect.

-

Cancer chemotherapies using nanomedicines, which
are yielded benefits from EPR effects, are promising
approaches to gain favorable therapeutic efficiency.

Tight junctions between
endothelial cells

Figure 1-2: Cancer chemotherapeutics using EPR effect-based nanocarrier
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EAZEERKLEZY &Y — 246 1-OHP OBF%

AWFFECTHD T U AR Y — ABIFIOBRSI Y 72 - T, BRIGH, &Mz Efién
L IAETY RRA v hE UTHLEM T, ERICHERBT EOMREEZ SEHICB W T
BMafd b2 &Lz, VR Y =A% MW= DDS (3 EMZE ClRIA< AnbnTtky, A¥
BRy—AThHhbEBZZLNL 5T, EFELE LTOERRMLICHET L, Wbdpd “FED
B BIFAET 5[48]. EORITIZEFHEORHBEEATH 720, v — X & ERRITHR A & Bis
THEOBEITH -T2, e RBENFAET D, BElE WO MlliE, T7hbbrFaT Y
— YA U RAOBEDD Y, VAR Y —ABANIHEOGWEERLTH Y, HESEOHI
FHELTURY —2BFNZRTHEICIT Z 08 E MK L-BIENEECTH D, VR Y —
LHFNY, WA OFREOYELFRREZNVE B RE L A, FOEELO= BT N
RBHW, @ﬁ-ﬁm,%gﬁé SUE S IE R OVE BT E, IRERR OB, Bk & O

BROTIE, et 8 OJRE R EE TR VI D EE R EE AR NS, B, AT
5%&%W#ﬁ%£ﬁ@ﬁw%@faéﬁu,GMp (CHEHL L 7= S A ﬁﬁ#&%
DT ENDDHIZWD[49], TR E LIZEAITIE, ZeEOMEE [501°5 %M - fitihi e

ﬁm@%ﬁ%zﬁkﬁé ST, U ARY — 2 ARM O FEEBREEIERETH Y, M
R TE DO JHME, MRA~OIRY IALE, ZERREFDHEE D T2, BRIRABRBH G
BOEFITHS EE <, BB OEIREY - Eiid REA 727 %A1 28I
AL Z ENRFE LD, oo RER,L, HABROHEI YR 5 % Non-Biological
Complex Drugs (NBCD)DfXFE A 7254 & LT, Chemistry, Manufacturing and Control (CMC)
DOIBEN L WS FE D @WK ThH D & A7 SV TWAH[51]. D=8, AHFFE Tl Doxile
X Onivyde® TR SN TWART VAR Y —L&EgFHE L THWAZ L E Lz, BEIC
B OREDS LT STV D120, RNTOZEBRLREVEICH T LB NEATHND Z L
Wz, SELFESCHEEHROFED —EREMIINATWNWD Z b, EFEMLELTO
FERMEBET ETHEFICEZL DT RV T —VE2FL TS, 20X RBEFEOF v Y
TERWD Z & TILEMOFF SRt UGE L, "AIOa BT MRERTE 2D ThHIVL,
WRBLG~DT 7 AWK S 7 DDS RAIBIFEFIE L 70 H[52]. 2O LD RERICEDE,
JE EREPREAERHNLTND AT ARAYARY —LIZ FOHP 23 AL, TORAO =&
T RORFEEZE LT, ERAIBRELZY AR Y —28H 0% A2 B L7- (Figure 1-3).
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Oxaliplatin Stealth liposome

Limitation in efficacy-toxicity profile - Clinically-validated in vivo profile
due to its pharmacokinetics - No significant carrier-related toxicity
High partition into erythrocyte and - Proven track record in CMC development

irreversible binding to plasma protein
Peripheral neuropathy and

Thrombocytopenia : V4 NN To achieve a promising
. ) N \ formulation wl.nc.h cz}n
N o N M) .crcome the limitation
O/ in Oxalipaltin-related
therapy?

Figure 1-3: Concept to develop I-OHP DDS by means of stealth liposome

PLEOWEENG, KR TIE, AT /VAYRY—AIZ 1-OHP % E A L7z DDS ##%|DB
FreBmL, MREeERLZ. 9%, EAMBICERL TORR L TIEHMARFHIICIB N TS
R WIFIORHIGRGFZE O BIE L, A2 (APD, JRERMSLU R Y —
AL L TORMEERE X - AL 2 LM L, BRRISHICH 2 2 ZEERE LD L9
THRzZENR (F2F). RWT, HFoBANCOWT, (KNENRE, EEZITH, HuEs
ML OMEZEN T 1-OHP OZE 25 L, HBHRE L= 87 MIEET 2 /WA
HNTWNDME I DEFELT. (B 3%). I 61T, VAR Y — LRFOIERHKREN L LT
BL e b ARG HERBR TR R Z e AR L, 1-OHP [Ef 0N Th 2 ikt
L UR Y — A BFICTHER S 5 A (infusion reaction; IR) DOFBITHOWT, FEMH
EiEDT (B84 %), f&IZ, B LY A Y —2A{E1-OHP # AW T, ERRBIGICRIL7-0F
ML YA ZRRE LT, ZOWRENRERKRIT D7 OIZBEAFOHER 2 V7o 3
ROFRIREZRETH LU A VR EZRHIEL, ZOA ML B P72 Bz >V CTREt &
Fhi L7z (3 5 %), mRICHFEL LT, AFRICE VGO Y A Y — LK 1-OHP &K U
1RIEIZ31T % DDS 04 #% DRLEIZ OV Tifgam L72.
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F2F YRY—LII-OHP RFEDERLE RYEZ - HAIREICET &5

E

il

B 1 ETHIRARZE Y, -OHP [T L FRIEICHNON M TH Y, FrCKEEEF I
U CRRIGEBGEZ B L TRBY, ¥—RFT7 v 7L LTRLBMIN TS, Ll
IR, MERCIAE S o /X7 B A~DOFEE IR R AT 70 & OIS B HE /) 7271,
ZHUTHE D RAE AR I O FE B M/ MR FE D B PR R H 5 2 E R F BT
% [53-55]. AAMFFETIL, DDSIZ X HIRNEIRERITHIZ1T 5 Z & T, 1-OHP OFF Iy shie
B 7R % 7ofil L 7= DDS #AIDBR% 2 B8 L7=. 1-OHP IZ%f3 % DDS & LTIE, o132
V% i L7z DACH-Pt micelle 72 & S AF-7ET 5723 [56, 57], HEEOLFRIG %1 5 ET
BE2A L, BBICE XA RES 7 1-OHP T3S, Z 0 derivative THDH Z &b, EH
fBIZT 72— Fouid@E. £72, 1-OHP I3KIEMETH Y, BARE & OFA 72 SAL2AH A
TERICEN LR EMDIER S 2 B D [58,59], NEBICEY 2R CEX 2Kk HEAT 5 U R
Y —AIE 1-OHP IZ& - ThfliZex v V7 b &2 bivle. AT, BB TR~
I-OHP DI LA DY R Y — L% v U 7 OHREEZHRS LADLE, RENRI YV T ThD
ATNWVAVRY —LEHWHZ L ELie. ATNVARAVRY—AX, JugEslo “g” & LT
Z< OHRNPERSNTEY, WU - ZEFPRTER SN TND. Z0kd, A7
WAV RY = L&D ETHNE T 2REFENT OGN LD ThHIUE, Hil EER U
il EOEES AR S 2 A 72 kg & e 0155 [52,60]. 2D X5 R EMNG, KHFZET
FATNAVRAYRY —L%Exx VT E L TEEL, 1-OHP #NE L7z DDS #A| (VKR Y — L4
{b.1-OHP) D% Hig L7z

BRI EifiZe E AL A RAE 2 - WAIBA R 2 D 555 121%, I REBSAITIES
Ui o2 BARMb L, Zo BEEICmT CRANLRMZED 2 2 EREE L. KIS
URY—LBEN O LD REHERRAOLAEIE, BREET28L0OT a7 74V E T
ELTBE, ZREENRTE D XD AT EZED 2 LER S H. T HUT EER .
'H~7'v 77 AL (Quality Target Product Profile; QTPP) & L C/IA<HIBALTE Y, A% M
b, BAIPREEOER & L THEH SN TWB[61]. %7E L7z QTPP IXfF k280 g
Bis & LB 5 2 L 3% <, QTPP OmERRICIHANT CRIANLIRE 2D 5 2 L T, AERY -
BRI BARNFRE L 72 5. 2 2T, ETHADIS, ABFZE TR 2D 5 U K Y — L (L 1-OHP
OFFE L Z D QTPP 2% ET 2 Z &I L7=(Figure 2-1). U 7R Y — A4k 1-OHP (35 # 1 i 4
PEIZZESUN 72 EPR B RIC K D IEE~D 1-OHP 7 U N U — 2535720, ERlkNE 550
YRy —L8HE Uiz, 34 (1-OHP) JREEE L CiX, I-OHP OIEME & VAR Y — L~
AZREZEB LT, 1mgmLICRELEZ. RNT, VARV —20PMEE LTRLEEELRD
KFBIZHOWTIE, RERAT VAV RY =L THD KXV EREORFRE X —7
vy e LTHRELKL. £72, 1-OHP ONEHR (8 1-OHP OW, U KR Y — LHNKFHEFOF/EL
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) & LTCE, KA 1-OHP A3 2 VT 2 51% ClERER 1-OHP & {Ll7- RN 268 & R
T DT, VARY —L8HIE U CORMEZRBET 72012, D &d 95%LL 1
FRE SN2 bDOEZAIEE Lo, &&RIC, RAFICETL2HA &L LT, WmEARFETI12 7 HLL
FOREEZRE LIz, ok, FRIRNE G AN LHO T & 70 2 BRSO RS RY 72 &
DAL, EBRORLEROLLE - i - BRBER SIKFT2RFTH L7120, AWFFICEK
F 5 BEEDSIEERS LT,

@)— : Hydrogenated Soy
Phosphatidylcholine (HSPC)

000000
08! "ooa

)
o
%
Q)
)

: Cholesterol

: mMPEG2000-DSPE

000 0000 0000
o
o,
% o
90004 009°

. . 00"00000000“"00“
O : Oxaliplatin (I-OHP)
Lipid composition | HSPC MPEG2000-DSPE
mol/mol 2 1 0.1

Quality target product profile

Dosage form Intravenous liposomal formulation
Drug conc. 1 mg/mL

Particle size 140 nm (120-160 nm)*
Encapsulation ratio** NLT 95%

Storage condition Refrigerated

Shelf life NLT 12 months

* Value obtained by FPAR-1000 (dispersant: 10% sucrose), equivalent to Doxil
** Percentage of Encapsulated |-OHP against total I-OHP in the final product

Figure 2-1: Schematic diagram of liposomal I-OHP and its quality target product profile

PLEOIEF TSN T, RREFTIE, %€ L7z QTPP /=9 U R Y — 24k 1-OHP %1%
HZEERARE LTHEL7Z. QTPP OERIZ AT TR« RERE L L CEMZ e O
A L, EOMPZmIT CRYMATL. BRERZEEOMARITIE, VU IEEORE/N
HELEZ LN, UK Y —2k 1-OHP FOIFE RS 1-OHP Z 4L H (KD 22w & 1
FRTAFEHFL, BEMRIFAEER VAR Y — 2416 1-OHP OBRZHIEL-. 72, 20
BIZE OB T CRIFFH DO U VIRE OO & in vivo (12815 VR Y — LD FiE IS
BN S B LR ST, FFRARER Y VIRE R E ARG L, EHIRFREORAI D
BRI OWTER L.
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F28 EEBRAK
F1mE HE- R

KFWIMKEGARAT 7 F =Y (hydrogenated soy phosphatidylcholine; HSPC), = L&
7 17—/ (Chol) K ¥ 1, 2-distearoyl-sn-glycero-3-phosphoethanolamine-n-[methoxy(polyethylene
glycol)-2000] (mPEG2000-DSPE)iZ H ji#k= N4t R, AA) 7»26HEA L7, 1-OHP %
Heraeus GmbH (Hanau, Germany) 72>5 A L7=. Tris (hydroxymethyl) aminomethane (TRIS),
Bis(2-hydroxyethyl)iminotris(hydroxymethyl) methane (Bis-TRIS), taurine /% O histidine |35+~
7V RS CRB, BHA) XY EEA L7, 2-(N-morpholino) ethanesulfonic acid
(MES)iX[F=Ab kA tt (EAR, BA) 7HEEA L.

T O, EBRIZHWZRAEKID 7 L — N EO b O & T

F21F Y
FEEREN L BALB/c MEME~ © A (5 Wi, AEAK) 20 )& HA SLC (i, BA) KVEEA
LCTHW. EBRBWITECEK R CEICH BT 7 EARAEETH Y, —EIREE, 12 K
MOAKEEMZHR T, HHINERECHE L. X TCOBYERIL, HERFOEY
FER DBV E S S 7.

F 3 JRY—L1t I-OHP DFFH K % 0 FEf

UiRY— A%ﬂ@%“ﬁmiH@oammmmmmDﬁEwmnnmmmkb X )
—WEANEIC TR U7 [62]. RICTRRTEZ R, B OBAI B2 LT 10vv%ED
TH )= VLB EOIRE 2R LT IR BRI & 10% sucrose IWIRIZIAME L 7= 8 mg/mL @
I-OHP K¥FkZFH Uiz, Z OB L 1-OHP ¥k % 65°C (2R L, 1-OHP ¥k I HR

BRI 2 3~4 BN T CTERMERICIINL, b3 E. 22 THRLNHY R Y —AiF=
7 A RN— g Ko TRFREFHEICHE L, 400 nm, 200 nm, 100 nm DR U B —H K —
K7 ¢ /L% — (Nuclepore, CA, USA) Z il =7, HERL 81X, 10% sucrose % 47 Hg &
L 72B%1Z, 140 nm (target range: 120-160 nm, polydispersity index: ~0.1)& 725 £ T= 2 A fL
— ¥ a Ak LTc. RSy AR 121X FPAR-1000 KifR 7 7 A — (KIZE R4,
HA). KREAD 1-OHP 1% 300 kDa DR 7 %A X% 47 5 polyether sulfone (PES)~7 1 /L& —
(Sartorius GmbH, Germany) % F\\ \72[R4 AT, 10% sucrose & EH#HLT 25 Z LT LV BrE
L7z, BEACHENCERIT 22N ENOLENMANT, RIS O BEN &R EE O RINAIE
e UTHREIBEN 3mM 725 KO IZHI L, SI0 L7 ZE ALY R Y — L DOFIKFIZ
FET D Lo ICi%it L=, =Dk, pH A ZHH LT pH 6.5 I LT-.

L7V AR Y —28HFIE,  1-OHP &Y HSPC O F &% UPLC (Waters Acquity system)
{Z YMC-Pack PVA-SIL-NP column (5 pm 4.6x150 mm, YMC) % #4f¢ L 7= HPLC {#:IC L W llE L
7=. B#EH & L TIiE 70% MeOH, 30% 2-propanol DR A AV T, HIEREHL Z OB EH %
HOWTEREOERCHAR LIZ3E %2 Hv /2. 1-OHP 13 UV 210 nm TR L, IREILmEL
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ki+#HES (Corona Ultra, Dionex) ZHAWTEFNEFNHAIE L. Z® HPLC flIETIE, VU v
BEOTEEIC L DIRE g0 zE) & RIRFIC, ofEY (T72bb U Y U UEE) OHEIME
MZFHET D2 ENTE S,

%418 1-OHP- Y VBBICHT HRELFIDRY ) —=2 J 5

ZECANE, 1-OHP KOV AR Y — LD FEEAERLAL 5 T 5 HSPC & DELAEM: (&M
BT DHME) b A7 Y —=27 L. 1-OHP Okl E L CidZ OKIEHE %, HSPC DR
BEE LTIE2E Y R Y—24 (-OHP 5 A) 222wz, HSPC XY VFETH Y, Hilx
DR THFERMA & OFA M2 7MW Lz, A Lo ZEANTEIEEAICTH Y, 4
Fl, LTV ARY —ATIEFEH63-65]SNTVDHEIHDERELTAZ V—=VTIZH
AV

I-OHP OFHiiCiX, 1 mg/mL @ 1-OHP KIEKZ FHK & L THW., ZORHRIZK LT,
KL EAA] (7=, B, © AFP L, XU, Tris, Bis-Tris, MES } (O} HEPES)
DL LT3ImM (KEE(ET b Y 7 A, b L IEHEEE VT pH 6.0~6.5 [ZFR%L) D /K VA
ZIMZ T, 1-OHP L LTC0.05mg/mL (2725 X HIZAHR L7, 1-OHP IZE\: & OWELf
A RNLVAIZKI L CEDD TRETH D720, LE(HIM O 72 B2 R 51
T D720, W OWEEL EMEREBRO S GRE) KV H &V 60°C T 10 HFERE L7z, 1-OHP
DIRIFRIE DR % HPLC THIE L, il L7z

HSPC OFHHTHWAZEY AR Y — A%, FiEOMEYEICHE T TR L TEBY, 10% sucrose
HIZHSPCIREE L LT20mM &2 5 KO L7z, ZhaRikE LTHWT, JElTRL
7= 1-OHP D FFAf & [AFIZ 3 mM (pH 6.0~6.5) D452 EALAIENE 2 VT 20 {5473 L CHIE R
& L. 26 bR LEMNRBR T EAICHV L5 40°C T 10 HEICTHRE LT

HSHE BAORGEEREICHEITHEFORELFE

%3 2 HORANTREAIE S E WK O EERBIE, G (25°C) T
BEZ 3y ARE L, FEhiL7-. 4Ml, k£, pH KOVHSPC &% HE L, RIFAI%ED
B LR E &R L 7.

93T 5 3 LA Tk R EH R EALA & O T A O 22 EEREA X, WS SR 1F (40°C)
K OEBIRESRM (4°C0) FIZBWTEm L. ThEhOLZELANTEREKER S LT
THELL, RAEBENImM E25 X HICE 3D VAR Y —L{L1-0HP IZIRML, pH % 6.0
~6.5 LB X HICHEE L. R LY 7T 400C, b L IE4°C (2-8°C) TIRE LT,
Bif£%, ¥ 1-OHP & (I-OHP & &), HSPC & &, #MKAH 1-OHP 2 &K O pH %, 40°C Tl
2 %L 4 %, 4°C TIE 6 » AR KON 12 » ARICENERME Lz, RIFFIR D
HLSEAOTE E % il U CRENE & T L 72
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%618 1-OHP ) 7RV — L0 Il i B3 14 514

I-OHP Y 7R Y — A%, 10% sucrose Z Mk & L, 1-OHP JEE L LT 7mgkg &5 L DI
~ VAR OEEG Lz, B L~ ANLORMA Y a— X, 636 #H2H
DFEBRTIIREND 6, 24, 72 KL, H3E 53 HOERTIIRG2H 1, 8, 24, 48
Reftz & U, PUBEEAl (~XVU ») OFEFCTRIL L. Bohizafy 7 4°C T
1547, 3000 rpm TR L, MAEA2G7. GFonciEr 7 ix, o7 rmol R
V—LEEL, RO Pt (1-OHP OfRE~—T—& LTHIE) 2EE&ET 572012 1%
triton-X/1 N HCl T 5 AR L7=. Pt E&ICITF WO ERE 2-5700 (H S UERT, BT,
AAR) ZfH L7, Mg o 7 o Pt EERERICOWTIE, EBERLO 1-OHP 1XFARI
B oI i EER > LT 5720 [66], MIEHO PEILY R Y —LARNICHE S
72 1-OHP BIZHE 352 ENARETH D, T/, BoONImEFREHEBOT — 2 1o,
SARIHIR T 4 v T 4 VT RN RNT A= FHET 1 7T N SAAM T (SAAM Institute,
Seattle, WA, USA) % H\\C, EYBhHE T A —X ZHH LT,

E7IE #hEt
2 TOWERRIZFIME EEERZE, b LIMURME LTE L. MEHFrINTIX
GraphPad InStat (GraphPad Software, La Jola, CA, USA)(Z L ¥, ifi{ill unpaired t 18 & % S L 7=.
AKX P Z 0.05 RIFICEGE Lz,
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FE3H RBERUEE
F1H YKRY—LIL 1-OHP Q& ETE

W2 B 3IEOMEFIEICHE, VAR Y —2{E 1-OHP % % U7z, Figure 2-2 (2% Dl
ETREZR L. VAR Y—25{E1-0HP X, 65°C (ZHNE L 1-OHP % ¥f# L 7= 10% sucrose IA
HWHIZ, [T < 65°C IZHNIR L 72 IEE ¢ EtOH ¥k & WRIN9™ % EtOH HEAIEIZC, Faf L 7.
KFAHCH— 2RISR DA BOREEAE 15 5 7= 1T, TK AE I F9— Mark II ik, AAR)
ZHWTHAL LTz, 65°C DIMRZ MK L 72 bfEE A AR 72T, 04 um, 0.2
pm KR 0.1 pm OAREEZFT LRI W—RR— T 4V F—HRELICT 4 )V F =RV
—ZiEE S, KFREEZNE LA bEmEE L2 be—L$ 52 LT, 120-160 nm
W L7, ZOBRBETIE, VAR Y —ADOHNKMIZEH 1-OHP BFEET D720, JKkEH o
I-OHP } N EtOH % [RET D720, BRI AiE A — b Y » % 7= Tangential flow filtration
(TFR)IZ £ > T, 1-OHP % & F 72\ 10% sucrose IR1R & IRIERRHL L=, o7z U AR Y — Al
AL, FOHP JREL LT 1 mg/mL L7225 L9 ICIREMREL, BRI 7 4 ¥ —TAhilLT
%, 02 ym OEF AW T 4 L Z—TAHEMWKE L, VARV —2541-OHP "AZG-. HFoHh
7= 84K D drug/lipid ratio 2> 5 FH5E L 72 1-OHP OEAZYHR (NHR) 1%, 15~20%FfEETH D &
Ezohiz. HASRIEVESZAVEO0, ARET TR ATE 0.5~2 L Oy FH
A X THEHe y MLELTEBY, BERR N7 7070 VAR Y —24k I-OHP ZHLERIEETH
ST, TOZEND, BEEOEWBRERT oA THDH I EE2MRT 5 LN T,

| 1-OHP/10% sucrose& & | [ mEEonms |
e—————  EOHEAR |—|

| ZieTE I Homogenization/Z L) 1R — L 0D 5 54
v

[ #HIE | RUp—RE—rTLE—TTHHFEI20- 160 ml<avhO—)L

| wstazpraTr |50 v I0—BABTREALOHPRUEOHERE

| mmmz | LOHPRETI mgmLiRBESICRERE

[ 2BRE | SBCHCCILABTHEARMTEREL, 02 imD T LE—CHBHE

Figure 2-2: Manufacturing flow of liposomal I-OHP in pilot scale (0.5-2 L)

WNT, B SN RIAI O E % Table 2-1 (2R L7z, EHRIF£25° 1-OHP 1, T
WERE L Fig. 2-1 1R L7 B A R CE 72, 72, 251l & L CHSPC OEEZHIE L,
13 BT 4 0 drug/lipid ratio & FHE L7z, H&#%IZ, SRR O 1-OHP REZRIE Lz & 2
5, 42 pg/mL TH Y, 1-OHP DNEHIL 99.6% (VU R Y — 540 1-OHP 1% 0.4%) Th o 7-.
AREE 7 v — OREASEYIRE TR TIE, AR LT 10 (55 B OB E # 2 i L
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TWDD, ZOFRFIZEST, +oREAEYRENZERLTELEEZLNTZ. ULED
FEENG, UARY—24K [-OHP OBETRL L THRELZ70—IlL- T, [EEORER
=B\, RHIZEMLIAL D QTPP 47— 4 #IAINZE L CHRUERRETH H Z & VR
hr-.

Table 2-1 Analytical results of liposomal I-OHP manufactured at 0.5-2 L scale

Test item Target Results

Particle size (nm, Mean = S.D.) 140 nm (120-160 nm) 143.7 + 34.3 nm
1-OHP conc. (mg/mL) 0.9-1.1 mg/mL 1.03 mg/mL
HSPC conc. (mg/mL) Report result 37.6 mg/mL
Drug/Lipid ratio Report result 27.4

External I-OHP conc. (ng/mL) Report result 4.2 pg/mL
Encapsulation ratio (%) More than 95% 99.6%

%21 YKRY—LILI-OHP IZE TP EEREHDEEM

%1 HCTHOWRE oAk, HONUDHEE L BEEEwHZT U R Y —21k
I-OHP 2SR E G RE CTh o 7o, — 5T, KUK OFEMbZ B+ L TIE, QTPP & L
TR RMZENICET 25BN LA L 72 5. £ 2C, REIRGTFZROYMFHNZEE L,
RER — I RE L7e Y sl W TRFIOSMEL, pH, U U AEE (HSPC) & &4 M
E L.

T3, RAFETHR O VU AR Y — 5L 1-OHP O % ffeid L 7= (Figure 2-3) . A 23 BYIE 1% (fresh) ,
B2 25°CTHRI 1 7 ABE LIz 7, CHR25°CTRI3 » ARE LIV 7 Thd. M
BB BN oI, 7 C Tk, Aoy 7AanmEmLcsy, 7
L TRV PE LTS Z ERbhoTz, —FT, o7V A L BIXIZIZRZEOIE
THY, VKR —2WAI TR FHRRD LA E R T DR TH-7=2. 2D LX)
IZAKOB L L TC TR B2l 2 R Lichy, BRERWZ &2, EERRR1T
A 731332nm, C 73 129.Inm T Y, PDLITMAE & 0.01 Th-o7oZ &b, FERFEN
F%CThHDHORRLT, MR FELEERVESBMOMANZHEREL TN D EE X L.
Fiz, ZHHOHRHFITpH & HSPC EA &% WE L7 (Table 2-2). ZD#ER, pH KT HSPC
BRI E BITREFEFHDBELS RDICON TR TR OB L1z, £, EEXIRTERVD
OOra~< 7T AFIZY YU VIREOE— 7 RS2 £ D, HSPC & &DIK T,
TRAFIZ & % HSPC ONIKRGFED FIREME DN @V & LB 2 BTz,

VB ECIE, W& E BT HSPC DN RE SN2, AEOFRENE 572
22X, HSPC D4y fERIFEW) C b 2 IEBERERIIESC Y ' U U IRE A T 2 R mETEEEHIC L -
TR THDH LEX TS, INUOGMEMNR I ELVETRRT O&ICET L EEND
DI BMTKFIKREEDIL, VRY—2HHOanA N LTOREEMETL, —ilk
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ORI 72 N E LT 2 L TABEET 5 B2 b (7L 0). L LR
5, RFERAERR EORREBIELRRD Z LT, BHEOHBKIEICE -/ %, DLS TO
R EREITRO NN EEB 2 BT,

UL EDOFERD S, 1-OHP HA U R Y — A% RHIRIE LI25E, U VIRBE OSSR 72
HLEZLNE. KERTONE BRI EEERES TH D U U IEE DMK R %%
TR, Ee, EONMKGIEED T DIENIEE (WAVRVEE) 1TZRFTOpHIK T2 L7256
T8, pH BEEMEICT T 8T 5 2 & TR OINENREE =D [67]. Mz T, 1-OHP
DA (fRly) & L THMEICHEASNES V2 Vikb pH DK FICES T 5. 20k,
BEERZA LRVKBKT CY R Y — 2 E2RETHZ 81, VU REOSFICBWTA
DY A I NEEZLTVEZ X BILZ (Figure 2-4) .

Figure 2-3: Appearance of PEGylated liposomal I-OHP
Appearances of PEGylated liposomal I-OHP before or after storage under accelerated
degradation conditions (25°C) were compared. Sample B and sample C were stored for approx. 1

month and approx. 3 months, respectively. Sample A was a newly prepared fresh formulation.

Table 2-2: Physicochemical analysis (pH and HSPC content) in various samples of

PEGylated liposomal I-OHP

Sample A B C
pH 59 4.9 3.2
HSPC content (%) 106.8 92.4 69.3
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HSPC degradation / \ Release of free fatty acid

(hydrolysis of phospholipid) (carboxylic acid)

Potential mechanism of
accelerated HSPC degradation

’ \ pH decrease

in formulation
Overcome a negative N
chain by stabilizing buffer - / Oxalicacid ~ 4 28):15

Figure 2-4: Potential mechanism of accelerated HSPC degradation in liposomal I-OHP

FEORFHZIBWT, UARY —214k I-OHP OEHIRFEIZBWTIE, U IEE TH D HSPC
WS D LR ENT. Z D7z, HSPC DREAN Y R Y — 2B OLEEKD LT
HE L EZ S, Wi & hUE, HSPC IZIRINAITHh 5720, BAloa v 7~ (K
WNENRE DI (TR L 2RTIUE, TONMEBET 0BT, & 2T, HSPC D4 fiF
NRBNRFE 52 DB AT 572012, LDV TV A KRR C 2~ A ZE&EEL, N
HIEYTH D 1-OHP (Pt) O MR EHER 2 RIE L, M2 274 L 72 (Figure 2-5).
Figure 2-5 /"B S0 23@ 0, o 7V A LV 7L C D 6 Btk O Mg RE 2 b4 5
L, UL C TR T5%IE T LTEY, fresh 220 7L Ak L TIRIEHZ DY 7L C

TIEH LR M FHEEOK TARD bz, 51T, $ o 70 A SR R 20 K
MCTHo7z—hT, $7VCTIENIKHTHY, M5 OIEREEDH N R
iz, ULEXY, UV UIREOSRITFRIRNE 50 U R Y — AICNE Sz 1-0HP Ol

BEOERTAZ 720 Lz, 20 &5 RBHIOZHEIZHE D in vivo FrED 2 I, EIEIEE
SOIEYERFEDOWIZY) 7322 s, WAIOIERMRZHELR D TetEn dH 5 [68].
£oT, VARY =241 1-OHP OFERIZHT TiE, EHRAEFORAOZEMNZ M ES&
HMENDD EEZT.
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100
—O-Sample A (Fresh)

—A—Sample C (Degraded)

10

Plasma concentration of I-OHP (ng/mL)

0.1
0 20 40 60 80

Time after administration (hr)

Figure 2-5: Influence of storage on pharmacokinetic profiles of PEGylated liposomal
1-OHP

The pharmacokinetics of Sample C (stored at 25°C for a 3 months) and Sample A (freshly prepared)
were determined after intravenous injection into mice. All values were expressed as mean = SD

(n=5).

¥ 3IE -OHP #H#AYRY—LDRELLICAIFIZHEMNFIDOR ) —=25

U AR Y — 2k 1-OHP O EMZEMZ T 57201213 VIFE CTh 5 HSPC ORELN
MELEZ SN, BIETEZE L X 9IS, HSPC D4 RICITRA] pH O T ISLE S Inksy
fROBE SR SN TN D, F72, HSPC DK ENA Uiz a, KNBIRED (LD 472
57, ToEHE L TOY Y VEEAMREEZ R T Z L9 ENTEY, D
TV IcE K \EEE 225, — 5T, HSPC ORELE B L LT pH REEEH 21525
TeOIZHl 2 DM ZWINT 5 & 1-OHP DWEGIZHHT 2 Z LMo TW5H[70]. 7205,
HSPC D& Eb % B L CREMEIAI TpH 2 = b u—/L9 5% & [-OHP O fENR&ESh 5T
W, UARY—2u4b 1-OHP OREMN EIX, b ORT2+51058 L TREHT 208
b5, LLEOWEFEND, ARIETIE, 1-OHP H AU KR Y — AOLEICHE L 7= HINFE 28 E 3
52 L xBEICHEZ I L2, 1-OHP 13K & LT, —J5 T, HSPC 3Kk E LT
BEDZERRETH D720, KPICOBESETEYIRY —2E LTHRL, SREIRMA
L AF ST O R EMEIC OV TR L 72

oI,  1-OHP OfEFAIZ-DWToRrd (Table 2-3). Control & L CHV 7= Sucrose &K C
R L7z 1-OHP I, 60°C T 10 A# & v D Wil 72 5o TRAF L7212 B B0 & TFAFEDS 85%
IETHY, EWIIZETH-T2. Ko T, ZTOMDOEWIAITILZ D control |[ZUTVVEAFR
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DEFHATZH DM 1-OHP & OFEAMEREWIRINAITH L L 52 5. ARROFFIZENT,
MES #%&ffifiz (pH6.5) & % w7 U IR (pH6.5) W CRE L7z 1-OHP HE1FE 15% LI L Th
v, W ZETH-T-. —HT, pH6.5 Db ZAF L, TRIS, bis-TRIS & O} HEPES /K
BT D 1-OHP 1%, BRAFROETNRFELLS, BEPEIT LT WEEZ LR, £ZOHFT
%, Doxile7g EEEAFD VAR Y — 2UFIOZENAIE LTINS TND Z RTINS
EAF VLT T URETIE, 1-OHP DIZIEREN M L Tz, 1-OHP X, EMEOFET
THEPIET D2 ENMONTEY, BKROBRGHLGCHLABEBIER E DRGNP EEE L
o TS, SEELNTMROEMRE L ORENHE L 2NV L2 XFTLH/MRTH
LEZz b, ULEDORERNG, 1-OHP OZEMITRIMAFEOFE L RE 2T 5720
EEIGEIRT AMLENRH Y, sucrose, VT MES L < I taurine DEMENE W EE X H L
7o Flo, WTNLOWMANS 1-OHP & ORLEMEREWEITFE AW 2D,  1-OHP & OFEfih
I35/ NRIZ, HSPC & O#EfbIIEKRIRIZT 2 Z L 230V, UK Y — AR O HRIZEINT 5
ZEMEFLWEEZ OGN

WK, HSPC & OFLAHEMREGZ BRI E L, FREIRMNANAK CEY R Y — LORHRE

0 AT 22 & T, AKMOBREERBRINAERE L1222 ) R Y — AOLZEMZ TN L
kﬂ%m}@ 40°C T 10 B ORAFIZ L > T, sucrose KT O 7R Y R Y — AT,
HSPC DFEAFERD 50%LA F & 72> TRV, BHERDGMNELCTND LRI, £/, [
EEPL EDOSED taurine VA CHMER I, ZHUH —ODOWRNMAITIE, HSPC DOLRGEIXER
TERNWEZZ BN, TRBIIMMORINA & k3 5 & AEmEER TN, & L <IEs<,
HSPC ORGEIZITEERENEE CTH L EE X DL [71,72]. —F, VT VBBREATF Vv
XV ARY —LORERFE LTELEHESNTND Z EERET 5L DI, HSPC IZxi LT
EWLZE R AL, FEERIT 00%LL ETh 72, WEAEE, bis-TRIS, TRIS, MES 3
J OV HEPES 1%, BBAFEMN T5%LULLER->TEY, 72U AFVUIZIEELHLOD
HSPC 0L b EF5IET 2808 A2 /R L. EDOZ LD, ARIAWERMANZS L,
FEIZEITH -T2 DD, sucrose & taurine LLAME HSPC IZ%9 A2 L EVEH A T 5FE N /RS
.
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Table 2-3: Effect of excipient on I-OHP concentrations in PEGylated liposomal 1-OHP

during storage.

% of initial after

Sample Storage condition Stabilizing agent Initial After storage
storage

Sucrose (Control) 50.6 = 3.1 431 £26 85.2
Citric acid 505 = 4.0 0.8 £ 0.6 1.6
Tartaric acid 504 £25 154 £14 30.6
Histidine 46.0 £ 23 ND* -

I-OHP (ug/mL) 10 days at 60°C Taurine 50.6 = 3.0 384 £ 4.0 75.9
Tris 50.7 =32 294 =35 58.0
Bis-TRIS 508 =22 328 =38 64.6
MES 50.6 = 2.6 402 =42 79.4
HEPES 50.6 £34 258 £33 51.0

* ND represents no 1-OHP peak was obtained

The samples were stored in the presence of each excipient at 600C for 10 days. The content of I-OHP was determined.

Table 2-4: Effect of excipient on stabilizing HSPC in PEGylated liposomal

I-OHP during

storage.
% of the content
Sample Storage condition Stabilizing agent Initial After storage
after storage
Sucrose (Control) 0.68 = 0.07 0.33 =0.04 48.5
Citric acid 0.71 £ 0.04 0.69 = 0.04 97.2
Tartaric acid 0.84 £ 0.04 0.67 = 0.03 79.8
Histidine 0.72 = 0.04 0.68 = 0.05 94.4
HSPC
10 days at 40°C Taurine 0.66 £ 0.05 0.27 = 0.04 40.9
(mg/mL) )
Tris 0.72 £ 0.02 0.62 = 0.05 86.1
Bis-Tris 0.75 £ 0.06 0.66 = 0.04 88.0
MES 0.74 = 0.06 0.62 = 0.02 83.8
HEPES 0.73 = 0.04 0.57 £ 0.06 78.1

The samples were stored in the presence of each excipient at 400C for 10 days. The content of HSPC was determined.
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IO, AEIOMEOE &L LT, RAFRIZD 1-OHP 3 L ONHSPC DF% {73 % Figure 2-6
\Z7x L72. Sucrose & O taurine % R < X TCOUMANT HSPC OZENIZEH G L=, —
75T 1-OHP OZEMITIIH B R A DA/~ LTz, MES D775 HSPC (247 % PRilff
Mz L7255, 1-OHP (Zx LT HAXAIIC RAFREAEMEZ R LICIIIFI Ch 72, R
FlzE3AL & L THE 272854, Active pharmaceutical ingredient (API) T % 1-OHP O 73 fi#i %
LT TITREWEHEATHY, ZONIMNERITST 5 2 ENREE LW, —FT,
HSPC 1ZH < ETHH ¥ U 7 OMERRS TH D720, ZOX v V7 OMREICKEL 5 2 72
WERE DS RITFRRETH D, Lo T, [-OHP ~D AN & /D72y MES &2 E{LA] &
LTHW, 0 ETHEL S HSPC OfEEAIE L, ZINTRAERKETHLE D
DE R TN Z k& LT

& 1-OHP content (%)
8 HSPC content (%)

% of the content

* ND represents no I-OHP peak was obtained

Figure 2-6, Comparison of each excipient with respect to degradation of I-OHP and HSPC

during storage.

The data of “% of the content” were calculated by division of mean value after storage by the value

before storage from Table 2-3 and Table 2-4. The values represent percentage of I-OHP and HSPC

on pre- and post-storage.
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TOBRFHZBNT, FbiE LIZIINANL MES Th 2 FNR S NT2720, AT CrEERs
D VRV — 1AL 1-OHP DA KA K LT MES 2L, = OZELhE %2 MGE L7z, g
WHEELT, TRIS, ZU Uy, EAF VU 2t BEHCHREL, Ml L7-.

ARERITIE, VAR Y =D KMIZ 2 b ZEFZAIML, 1-OHP & Zi b ZELHD
Befih L7 K9 ZeikEt & L, 40°C T 4 W frAF LLEMEZ M L7z (Table 2-5). Wi o
HANCBNTH VAR Y — L ORFBITIHRINFA O FE - FRICEL LT, AEREIEZ RS
72535 72 1-OHP & &I OV TE, W ALOREIZ I\ T S RRIRFAY 723800 23588 B 4L7=. TRIS,
7 KON MES ORIMEBEIZRBVTIL, control T&H 5 no stabilizer DFE & [RIFLE O/ F
Thy, TULEENHOERIMT XL 2HERBAITRD biehole. —FHT, BEXAFY
ANTOWTIEH B2 1-OHP R EE DX F2MERR S 4L7z. JeDMEI T B A F 2 /13 1-OHP
Do fREIE S, SEOMRMTHOEANFHH I, VAR Y —AFEEZ N L TR
(I-OHP) &Ml (B RAF T 0) IZENENAFET HIET TH DI H b b T i ElT
L7=Z &5, Fick OIEANZHES T 1-OHP MU R Y — 245N, B AF VU R Y R Y —AHN
WAl ESN D Z LT, 1-0HP & b ZF VU A3 il L, 1-OHP O3 A U= rIREMED 8 5 .

HSPC Z&IZBWVWTYH, WTNORHZE W THREEZREEIERTARD bz, FRCLEE
k&% & £ 720 no stabilizer DEEIZIBVWTIE, 40°C 4 B ORTFE TR < HSPC IEME T
LTHEY, KYENDMRT D2 ENHERTE . FLEFEZTMLUIZFICE VT, no
stabilizer ¥V & HSPC BNZEZE/LENTEY, MES > & AF T > Taurine > TRIS DJ[ET
HSPC O&EBIK TNV 72, ZNHREMNMFINY RV —LhD U VIEEOR#EICHFS LT
7o BLRERLZ LU, DY R Y — A EHWIERETTHE, FEFICE LV HSPC ZE(LZH
ZR LTV AF U UAE, ERFNIHRINT S & MES L0 $ ZENRITIE» -T2, F Tz,
72 ) IR — A TR AL R NZITR D B2y o 72 Taurine &, EHFIFIZHRMNT 5 & —
EOIREREERERT L ERBEENTZ. 1oT, ZNOLEERFDOAYZ Y —=2 7Tl
FRFNIRIN LTBR OB 2 T 5 Z L AEETH DL B R b,

IHIZ, UARY =260 1-OHP i & FHi 3 5 72 OICHKFH O 1-OHP i 4 34 L
7=. No stabilizer, TRIS } U Taurine #f CTIXEAZE 72 7L /KAH 1-OHP ¥2 FE DHEIAFERD S vz —
5T, B AF T, MES TIHEERIIRO Hi72h o> 7=, No stabilizer OFE TR HiL72
TREESENNIREE SR 5 NEME (1-OHP) DOk Tod 5 L& % b, Taurine TIFAFE 5>
SRS TN S 755, S KAHIREE2S no stabilizer £ 0 K& 2 Hhi=. —J7, TRIS
WICBWTITIEE D ENZ WIS B 59 Taurine B X D & AMKFAIRE MEWVDS, 23X
TRIS & 1-OHP DORELEWEMED R < 7ev7esd, SRR L T& 72 1-OHP 20 L7272
ThdEEZLN. TRIS TiX Eikd 1-OHP FE&MBME T L TWNWAS 2 L, ZOBEE I
TAHRETHD L E 2 5N 7-. Taurine FETIEZA /KA 1-OHP 138N L 72 2>>7=23, Taurine
I% 1-OHP & OFMEMIEFICHE L, RIC Y R Y — 2402 1-OHP AR L TH 4 <& 453
DO TE RN EE X b,

B RICHA] pH ORI 2 7B L7=. No stabilizer £ CIIREFE7Z pH IKF A2/~ L,
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Histidine, Taurine 33 X TN TRIS 1%, #&C0 72 pHIK T Z#/RL72. —F, MES & & {HA| Tl
pH OIX IR S 72 o 7=, pH OKFIL 1-OHP X° HSPC D43fipt V> 7 LT B 1H 1
WZHY, pH DR FIZZNSHDOHEBIZBWT, DR AEL TWDLEERT —DODEEIZRD
EEZ BN

VL EDOFE NS, EBED Y R Y — 24k 1-OHP ([ZHIN LB e bAl & LTl b iR
WAEHT2DIEMES TH D EE X DI, — 5T, AREHE, 40°C &) wifs 722 5 CRE
i L7ZAE R CTh D7, FRAFEREE 2 R U 7o 22 e skl & I C e L 7.
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Table 2-5: Comparison of physicochemical stability of PEGylated liposomal I-OHP for various excipients with storage time.

No stabilizer 3 mM Tris 3 mM Taurine 3 mM Histidine 3 mM MES

Initial 2 weeks 4 weeks Initial 2 weeks 4 weeks Initial 2 weeks 4 weeks Initial 2 weeks 4 weeks Initial 2 weeks 4 weeks
Particle size 151.1 1575 1629 1446 1519 1620 1424 141.1 1493 152.8 149.0 159.1 1471 1449 1533
(nm, Mean = SD.) =449 *346 £ 373 + 489 =351 =432 =558 =442 £ 451 =453 =295 =367 =471 =426 £ 476
1-OHP conc.

096 0093 0.92 0.92 0.86 0.82 0.95 0.93 0.90 0.94 0.82 0.69 0.92 0.90 0.88
(mg/mL)
HSPC conc.

30.7 218 14.7 30.1 249 17.6 303 26.6 21.0 313 28.1 26.4 28.9 27.1 25.0
(mg/mL)
External I-OHP conc.

1.9 111.0 3438 1.7 42.0 207.6 1.8 16.8 123.6 1.6 2.0 14.7 2.1 2.6 6.1
(ng/mL)
pH 53 43 3.9 6.2 44 39 6.3 5.1 4.6 6.5 5.7 54 6.3 6.2 6.1

The samples were stored in the presence of each excipient at 40°C up to 4 weeks.
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F41H RELAICEITS)RY—LIE -OHP ORRE M

ZZETORFHIBWT, VAR Y —2(L 1-OHP OZELAIE LT, MES B Th b =
EVHERTE 2., —FHT, BERRELLEHICESEMbEEE LEBRICIE, EMRENIC
DWNWTEL DIEREZL D WENH H[73]. ®E» s, WBr, HAHHEE T2 2~3 » H,
7 a— UGB O AITIE, X DICEIALZ 2 » HELEE, & [E O distributer |2 L A £
BERA~D delivery 1T 1~2 » AREET L2 L b0, ®iE) O EHFGE TOMRBEHEET 6
yARERBL TSI LB LW, £, EENREEEZZETLETHELRNT
TNy a—T 40786 ESIND. 1 vy MY OEEREN ENTE T OWIR CTHE
ENDMNE, MNBREB RIBETA L RBEL VAL TSN AHEICKRELS RS
BN, Vil &b 12 r HOEMZREESHESNZ2TIVUE, IASERS8ME LT
A2 Z LIXREECH D, Lo T, RETIE MES A A E Y, EEORITFSRMIICH
Y% 4°C (2-8°C) T O R M2 & Mkl & i L 72

RIS CTIIRTRREE & LT, BEILAIZE £ 72\ no stabilizer £ # 5% & L, MES O¥Nzh R
et L7 (Table 2-6). EXPRI7-£21E, 12 » A £ TORMFAHMICIBNT, WTFHo#ES
W72 bZRET, PDIH 0.1 THoI &b, VR Y — RO A XKLL AR 1348
fELTWanweEx 5=, 7=, FEEEC, 1-OHP OO L mEET 12 » A £ TSN
73577, HSPC TII R & 7R L2358 % 5 41, no stabilizer B TlX 12 » A= > TR %
|2 HSPC 353 L, Fefmlzidn 50% D il bz, —F4C, MES f#7E FTliL 6 #
H R E CTHSPC IBEDK FIXBIERSNT, TDH%k 6 » ARICHTZ > THRESHRIE T AAEL,
K 15% DS ERNHER I L=, E£ 7=, 4KAH 1-OHP #2122V C, no stabilizer DFEIZIBUWT
1, 6 7 H £ TIE LFERED LN 7225, 12 7 A ITARMIC RSN L=, MES
ZUSN L7840, 12 » ARMIZE > T 1-OHP OAMKAREREOHMAZRG < Z E N TE 7.
S BT, no stabilizer B TITRRFF 72 pH OIX T 27~ L7272, MES 2 & ie > 7113 12 » H
MZE Lz pH 2R L=, LLEDZ &9v5, MES (X4°C Th72a< &4 12 » AL HSPC &
I-OHP Ol OHbE < Z N TE D EnbnoT-.
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Table 2-6: Physicochemical stability of PEGylated liposomal I-OHP in the presence of MES at 2-8°C.

No stabilizer 3 mM MES

Initial 6 months 12 months Initial 6 months 12 months
Particle size*

1542 = 422 152.2 = 46.0 1350 = 540 1599 % 46.1 151.6 = 38.8 1424 = 459
(nm, Mean = S.D.)
Oxaliplatin conc.

0.95 0.97 0.93 0.94 0.95 0.94
(mg/mL)
HSPC conc.

31.1 249 15.9 31.1 31.0 26.4
(mg/mL)
External Oxaliplatin conc.

2.0 4.6 30.1 2.1 1.4 1.1
(ng/mL)
pH 5.1 44 34 6.3 6.1 58

* Poly dispersity index at all analysis were 0.1
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ZZETOMFHIBWT, MES RN 5 Z & T, 1-OHP ~D A Z fi/MNEIZHE DD
2, HSPC D& EAL &R L, FHIZHE - TV AR Y — (L 1-OHP OEMbL 2R & HEFF C &
HEHFN D ENTE, LLRRDL, ZHEANCBWTY, RIFICE 2 EEITE
RITIHIT LD Z EIIREETH Y, —FEOHITHET bV EEZ 2 bive. FE, MES %
WAL 72 BANZ B TR 15%D HSPC i iEd STV gd. Ko T, RHIfkFEZED U
N — 24k 1-OHP 7* functionality (R ifl A ME) ZMERF L T2 0 OfERZ B L LT,
¥ U AET ML DERIRNE 5% O M PR EHER (ICPMS 2 X2 Pt IE) ZMafLic
(Figure 2-7). Z D#EH, MES &AHANX, 2~8°C T 12 » H R LI ORAI 285 L
Th, fresh 7B AIORBEO M PIREHS D VT 7 L Hig 7. —T, MES Z¥nE$1c
TRAT L7284 TIE, fresh 7284750 & OY MES & 441 & toig LT, FGHIH1D & i Hp i 2 MK
<, WEMLEWTH S 1-0HP O 27 VT T ARHNZ ERNFER SN, BHARMICIE, MES
RN TIRAFE L2 BA 2 5 Lo~ 7 A2E1T 5 1-OHP O iSRRI, 6 REf#f4 IS &K
O 24 R #2 (8 72 B4 7490 36 JUOY MES NS & BLl LT 50% R ERV 2 L b o 7.
£ 5T, no stabilizer DK TIT 1 FEOLRFIZ L > TEOBEYLFERLFHMEIEH, FRICHEE
RO NRKE NS, TN DEANIT invivo TOZEENZ HEE L 5 2 5 LRI 7.

-O-Control formulation (Fresh)
—4Formulation with MES after 1 year storage
-#Formulation with no stabilizer after 1 year storage

100

Plasma concentration of I-OHP (ng/mL)

10
0 20 40 60 80
Time after administration (hr)

Figure 2-7: Pharmacokinetics of the formulations stored at 4°C for 1 year.

PEGylated liposomal I-OHP, stored under refrigerated conditions for 1 year in the presence or
absence of MES, was injected into BALB/c inbred naive mice via the tail vain. Blood samples were
collected as a function of time and Pt levels in the blood were determined by atomic absorption

photometry. All values were expressed as mean + SD (n=5).
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FTOBFHBW T, FE (HSPC) /3 f#h U K Y — Lk 1-OHP O Y EhhE (o F§ wl e
MR STz, Ko T, HSPC D4 fif & i P M~ D288 % iE BrIZ R 9~ % 72912, HSPC
DorfgE GRAFR) BRI D 3 SORFZFR L, FFIRNEG-%O 1-OHP O A hiRE %
HE ICPMS 2L % Pt#llE) L7z (Figure 2-8). HSPC 2349 23% 3 fiR L 7=84K| (7 Z 7+
D “77.6%" #E) L fresh 72K (77 7HD “100%” #) & LEd 25 L, ZoMiEd 1-OHP
TR XTIEASE T - 7= HSPC 43Rk 23% DAL, #1872 hr I £i0> 1-OHP 2N
fresh 728K L 0§ 0KV, PK /YT A—& & L THH L7z AUC Tl $ % &, fresh 72
HUHIT 3501.1 + 67.0 pg h/mL, HSPC 23R 23% O HIHI T 3799.2 + 267.4 pg /mL  (p=0.135)
THY, WMBUBNIFHARNBEGZOMPHEIECB W CHRSE BT 2N TEELEZL
iz, Lo T, HSPC OfiF &3 23%FE £ TlE, £ ORNENREICEEITELS, A FTRE
OyfiE L R S LT,

—J57C, HSPC 239 50% 53 L CWHHHF (77 7D “52.8%” ) 1%, T X TORER
IZBWTHSEF 1-OHP JREEDMMLD 2 #EL Y & RIEITIRT LTz, Z O O34 R0
5, VAR Y —2AMZIRH L TV =D E41-0HP D 3% TH D Z Embh-> TS (0.03 mg/mL
external oxaliplatin vs 1 mg/mL total oxaliplatin). & > T, #5Ri225 VAR Y —25MZIwHI L T
W2 Z ENRKTIE L, IREDMRICHES TR Y —LAERREER LD Tho TNz
2, EBEZICHOVRY —LRHE L, b LE, VAR Y —2BH 0P
BFLIEZ ERKEEZ BT,

ULEDORERZHE 2 5 &, MES #5F L7840 2-8°C T MRAF L 7= 54D HSPC
BRI S%U TH o722 &ovn (Table 2-6), MFHEEOB AN DR AR EETH
V, invivo 7’07 7 A NEEAISETIC I FL EORGEVAIETH D Z L RB I T,

- 100.0%

5

100 77.6 %

52.8 %

Plasma concentration of I-OHP (ng/mL)

0 8 16 24 32 40 48 56 64 72 80
Time after administration (hr)

Figure 2-8: Relationship between the degree of HSPC degradation and pharmacokinetics
of PEGylated liposomal I-OHP
PEGylated liposomal I-OHP with three designated levels of HSPC degradation (residual HSPC rate)
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were injected into naive mice via the tail vain. Blood samples were collected as a function of time
and Pt levels in the blood were determined by atomic absorption photometry. All values were

expressed as mean = SD (n=5).
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FA4E ME

ARETIE, VUKRY—2L1-0HP OFEMITHT IR A D—>E LT, EEKRIEHD
72 5 IERE R T b B L 72 5 REIRAF ORI 7o 2 EEm EICHD AT,

B1ETIE, £9, BERLAEYKRY—2Mk -OHP ORLE LT, BEL T 5% a A
% BE 2 G A REMRFE LT, A — AT v T OEELEERT Y ) — NMEANEICE DY
R —LOFMN LTI A M—V 3 N L DR FRMEEZ WD Z & T, FERRRBR G
RBLTER r— LV CHBE T 28R A5 Z LN T, Hon®/ANL, RIRE
PELISN D QTPP % 4 Cliii 7= 9 E DRF T - 72

2T, SEICBRARTEEMREMEOMRICIT, VAR Y — 2B 1-0HP O EMEIZ DN
THFT L. =i (25°C) T EHIREE L8A iR 2t (AE) ROEERHE
AEE Tdh 5 HSPC DOMENHERSNIZ. 2O DU R Y — A TR O BB L
DRI HEL LT, NEFEYTH S 1-OHP JREE TEARNEE5-1% 0 A R EEHERS % el
Lzt 24, TOHREWITRE HEEL T\, Bz &ne, HSPC OO (e
b) FIEFICEERRETHH Z Lo,

% 3T, UARY—2k 1-OHP OZEMEO M 2T <, @bl ez EbAl 2 e 7
KA V—=v 7 lBraER L. ERFE LT MICERTRETH D, £, UK
V— NBIAICIR A S B Ui &2 v, 1-OHP - Z2 U 7K Y — 2 (HSPC) & OFEAHE
PEIZOW T 2 £ L7, T OFE, WIhoiRingl S 1-OHP 12X L Tixdb2nb
PRHT 4 TIHEH (g aedE) L, HPSC ODZENE L LTITmBERH 5 Z & RNbn
7=, X, I-OHP & HSPC ORI TNRT v A& - - ZENAORENLE L 7272,
b G 2 2 ELAIEM & LT, 1-OHP (S 2 B EN /NS <, HSPC IZHKT 2 ZE(LZh R
73 moderate 72 MES %38 L7-. EERIZHANIRIMT HER121%, MES %4 KFH O A3
4% Z & TI-OHP & MES O#fili A i/ NRICT 2 K 9 &%GEH L7z, Z ORANZ I Trrliialii
(40°C) THREMZHERLI-E A, TRIS, ¥V VY, e AF VU 258K Tl 1-OHP,
# L < X HSPC DWW K& < fif L7=DIzxt L, MES BINEECIE T D22 ErEn
fefr I RE R WH G DT,

94 THTIX, 23 HE TTHE LI MES BSINEAI EEEORIFRIET EDOREZRE T,
F7z, EOREOHMEE TED functionality (FEEEME : BHIM P HEEME) MR Cx 0%
et Lz, R CTHE L TWAIRGFERIETH S 2-8°C T—HMRF LI E Z A, MES IZX
DEECHFEITFE TH Y, REMAIZE T/ VWERKI L g LT HSPC (T k& < ZE(LT
&7z, —JT, |-OHP OLEMHITLENHZ & LR WEFI L [FRRETHY, ZOMOEAIS
BWTHEBIFEO bNenoTz. 1o T, MES Ik~ Carve 7 haER LEH%
AL ATRE T o 72, ERRZ, | FRE LA 2~ v TS L, g% i L7
L 2A, BEIAZE L7200 1| FREZ ORATIERE < MR HEMET Lzoicxf L,
MES & # 8K Tl fresh 728K & A OMRMEEZ R Lz, ZOREREMET 572012, 3K
YD HSPC 1R 24+ 5K 2Rl L, ZOARNENEL ik L7z L 2 5, HSPC D43 iR
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23%E TTHIUTY R Y — (L 1-OHP DML FHFEMEITIZE A EED L RWEIN/RENT. K
ST, RIFHF D HSPC D4R, D7ed &b 23%FE CIXIFAATRETH H LB I T,

PLEX Y, KETIX, -OHP 25T AT )L A VR Y — A%, EHISRFEFIC) V5 (HSPC)
Doz L B PR RN Kb D 7w, BMARENADNETHDHZ L& AH L.
Z DR EMEMELRZ T T2 RETOFE R, MES OWIMNZ XY 1-OHP D43 f#% F/NRIZ L->D
HSPC OZEMZ 1) L&, WKE (2-8°C) T 12 » HRIRIE L T HASKO I 87 1 23 e
FEN2BANGE LN, RFRICE T, BREAOIZDICEMRENLER Y KR Y —
LBFNITILY VIEEOLREMEEBET H2MLENH Y, MRS D in vivo FiEE Bk E 272V
CIREOMERNE (DROFFARM) NEETHDL LRI,
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%£3F UKY—LILLOHP DHABE, RESHERUESNNHOHE

B1EH #E

Oxaliplatin (I-OHP)IE5 3 {HARND A& AERFHEAITH D, [F U RSSO
Cisplatin (CDDP) & AR IC @S W HUEISE IR 2 FH 7203 5, CDDP OFF OB 72 Bt ok
WUZRE LT3R CTh 5 [15]. BHEMEOBBO A7 57, MK EESCHIE /2 & O 1%
ERBLLRNE VI ERNHMEINTEY, S5I2i%, CDDP \Zxf7 ittt % #1575
B W T IR R &2 R~ T e A ch 5 (16, 17]. —5 T, EIKBLSTIE, B9
FEFRCTRONIZ L 9 BRI COPUEENENRD T, 5-FU OIFE T TDH beneficial
IRIEFNENGEOLND Z L, MEX R A~ORA R ALCIMER~DBIT NS
MWHHALTEH Y [66], B LAWEE~D534 & R4 7R EERBAT &7 & ORNBIREREEN
ZNOLOMEE LT-O LIBRO—2 B2 b5, FERFBROROMES L, RNENRE
ZHES 5 Z &3, 1-OHP OiRFEHRZEm 5 L CTHEERT Ve —F B2 bz [74].

BRI ONE - BEDONT U ALEEZ BT LT, VARV —LREODRT v 77X V7T
%%wtmmﬁ EFIENIIAS VWS NTWE T e —FThsb. VRY—LEXxx T L
LTHWAHAEIZIE, TOWHK - JRIREIZOWTEMRT 20BN H 523, — RIS
hm;ﬁﬁﬁéiﬁﬁﬂmﬁ<Mm)®ﬂm_ DIRIES N, EERLFILLRESND.
ZHUIMPS DU AR Y —AZERIZE S TERY L UTHIE - LBEEL TS Z EAEKRL, £
DY AT MTHIHEANER (RES) & LTHILALTWS. RESICR AR AT 5 FBE L
T, BEERmERY =F L 7Y a—/ (PEG; polyethylene glycol) TIESfi L7z AT /LA U R
V= AN E LTSN TWD [52, 60]. AT /LAURY —Ai%, HEHEO PEG 23K
TMEER LAY = 2N VEORELRRETHZ Ty I 7y =V K5 IA
HuEPEL, £, VRY—LBAHO~ I 077 —U~OIERRNEAE 2T 52 LT
WV iARZAET S B2 LN TS, 29 LT RESICLAMMREAEERRE LI AT LAY R
V=A%, BRI S T FICHFET 2 R8I P42 85 LT\ b [75,76]. Z DR
m¢ﬁmfiﬁfﬁ@fﬁﬁ®%4%T)A) EIERT D ETARARTHL. EEHEANT

MEFHENERATHY, FHAEME TIINEMEORBRARE <, b3 i) b NEE
%Em&‘&@ﬂ‘é ZEWTED., o, RRTHNIZING DRI F1XY > /35%1I2E - T
R E A, PR S LD, TSR TILY U RRRRIEETH D, JEEIVE IS L fohL
TFIFEHICESTHEDLIZENHLNTND. ZO X DI O+ EE~EEREL,
BEDLFT UV EW S METE, Enhanced Permeability and Retention effect (EPR) Zh4t & L C,
AT NVAV R = BBE~DX =T 4V TICHNGN ARG LE 25TV D [77,78]. Lo
T, ATNVAVR Y=LK BP0 AH] DDS 13k < HFFER G & 7> TE Y, Doxile (K
VAVEV U ENELTEAT VAR Y —24A) R Onivyde® (VU /T E2NELIZAT L
AYRY—5) ITERALEINZREHTHD [79]. DRPEESCILAS AN L THEH SN
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% Doxile<ClEHE (2% L CTHEH S 415 Onivydeeid, NE L7bLEWOKRNEIREZ LA L, &
5 30 e W Lo DR R IR E A R TE D U AR Y —L DDS & LTASHBALTY
% [43,44].

UEDOEENS, AT NVAYRY —LIZ K25 DDS Z85Ul L, 1-OHP ®Ff-D in vivo DN
BB A UGET D 2 & T, BB DM EAER LY R Y — 2k 1-OHP DBR% % His
L7c. HB2ETRLIEEDIE, FOHP OF ¥ U T & LTIE, AT NVAURY —LEZREL,
Z DIEMERY MR « 7 A~ (HSPC IZREBE SN D HEBEBIEE N EWARA T 7 Foral) v~
BHEMEL, 2LV AT v—/L T mPEG2000-DSPE CE i i EMEE 5 LIk &0
50~200 nm F2EED U AR Y — L) [801IZ K 0 FHI 21572, 55 2 FEOMEHI BV T, I-OHP D “g”
ELTRATARYARY —MIHIFRFT D8 Ch 2 I bk & X 72 L EMEOMRIZ
B, 1L EORAETH R AR MR T 2 AN G 6TV D. 22 TR
ETIE, ZORFEZHNT, FRTrRLE-Zare 7 roGErEl+ 528 Lz T2
bbb, WiFFT 5707740 E LT, EET L~ T RTBWTHNE Lz 1-OHP O ifi Hk
B OIE R, ZXUCAHRE L7 EREMEom b, SR e LTSS ROMmAE LR
L, FHiL7Z. S5, VARY—AZE-oTT U NY —Iffc 1-OHP BMEHENTED &
D 72 Ak iU 5 7> % micro-synchrotron radiation X-ray fluorescence (u-SR-XRF)IZ &V FE
fili L7=.
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F28 EEAE

F11E HERUEREH
KFWIMKE AR A7 7F vl > (hydrogenated soy phosphatidylcholine; HSPC), = L A7
72—/ (Chol) KON 1, 2-distearoyl-sn-glycero-3-phosphoethanolamine-n-[methoxy(polyethylene
glycol)-2000] (mPEG2000-DSPE)(% H gkt (RO, BA) 7> Bl L7-. 1-OHP (% Heracus
GmbH (Hanau, Germany) 72>5 A L72. Evans blue I3E 7 ¢ /L AFSEMEE T3 (KPR,
HA) BEEA L7z, Tissue-Tek OCT compound (£ 27 7 7 4 7 v 7 U ¥ /N> (HE, H
AK) IBEEA L7z, FITC-labeled Lycopersicon esculentum (Tomato) lectin (FITC-lectin)i% Vector
Laboratories (CA, USA)2>BHEA L7z E DM, FEERIZHWZRAIKIIoHT 7 L — FELEDO S D
A LAY

5218 1-OHP HAURY—LOFAH

LIFIZ 1L 27— COMBEZRT

60~70°C (ZHNIE L 72 100 mL D KT & 7 —/L i, % 60 g DIRANEE KK (HSPC/ Chol/
mPEG2000-DSPE= 2/ 1/ 0.1, mol/mol) [801Z SN « ¥R L, NEEWRMKE L. HIAESIC, [
L < 60~70°C OIIE T T 900 mL @ 8 mg/mL 1-OHP in 10% sucrose i L, A x4V 77
FUWRE LTz, %3V 7 IF BKIE, #IZ HSPC OMEERBIRELU 2R T5 X9,
60~70°C DHNRZMEEL, REI XV —SFOA[HE HNTHIE LN S, ARl ERE
o —ERETHET WML, BH—ALREELHE. ST, MEICEY 0.2 um DR
U J1—HRx— K7 44— (Nuclepore, CA, USA) Z%i[ali@iE S, #EEHD 02 um 7 1 /L
A —X20.1 um 7 4 VX —Z B BEORL L 72, K213 10% sucrose 57 B H IZ 50
T, DLS OFHEPRIF-FE78 100~150 nm FEEED U AR Y — A3 Bk 215 7=

RNT, REIADA XYV 7T F %2 FRrET 572901, tangential flow [R5+ A5 (Polyether
sulfone, 300 kDa, 0.1 m?) %z fi\ 7=[R4}+ A1l (Sartorius GmbH, Germany) (ZC 10% sucrose buffer
&Ny Ty =i L. ZOTREZRT, READ 1-OHP ZERET D & FRFIC
U AR Y — LMk 1-OHP Z457-.

L7V AR Y — 2801, 1-OHP & TN HSPC M &% UPLC (Waters Acquity system) |
YMC-Pack PVA-SIL-NP 7 7 2 (5 um 4.6 X 150 mm, YMC) % #%f¢ L 7= HPLC &2 X 0 &
L7z. BEIE L L TiE 70% MeOH, 30% 2-propanol DRk % AT, HIEREHT Z OBEIE
RO TEROMEE AR LR A vz, 1-OHP 1X UV 210 nm T L, AREIIMWE
bR 7#iHi#s (Corona Ultra, Dionex) % FWNCZ L 4LHIE L7-.

¥3E FRALEBY REHEiE
DLD-1 & b RIS L O C26 ~ 7 2 K i = ARGt > 2 — GRIERF:
IR EE 2SR, laTh, BA) XY AT L7, HT-29 b b RBEMARIT (W) @irses &
0 NF L7c. i, BRI b AR Ve g (2R 10%), 100 units/mL ~=3/Y >, 100 pg/mL
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A ML 7 h~A 3 (ICN Biomedicals, Irvine, CA) Z ¥/ L 7= RPMI-1640 5 (& L~
A NV AFIYERIEE T ) T, S%CO, A v Fa_X—X—T37°CIZCThHE L.

BALB/c ~ v A (i, 5##in) 3L BALB/cnu/nu ~ 7 A (I, 53##H) X, HA SLC
(#M, BA) & LIEHAZ LTS (i, BA) 22HEEA L7z, FEBREWITER
BIKEEHIZHBIZT 7B ATE, FEHINTERESME (—EOREE, 12 KO - Y
A7) TTEHE Lz, #EE 7 VOERIZIHB W T, BALB/c nw/nu ¥ 7 2 O fHEIC DLD-1
HI (2x100 fifa/~ ™7 X) %, BALB/c =7 ZDpHEIC C26 Ml (2x10° Hifa/~ 7 %) %%
NENR THFE L, DLD-1 T 7 LB KO8 C26 BT T VA M L=, HT-29 T
JUIX, BALB/c nu/nu ~ 7 AD T CHERFEAE « HEFE L TNV S 28 L, 2 mmAD
T A NEAERL, BAESECHRIEEICEME L CTHNL L. 2 To@mERIE, EEO
K& ED850-100 mm? (23 L 7= W i TR L7-.

¥4I b FKRBEKEBEEIVXIZEITSY)RY—LIE 1-OHP OKRNE)EFEE
HT-29 ffE~ 7 A€ T /UIZK L, 1-OHP U 7R Y — L% 42 mgkg L7225 L 9 IRk S
L7z, %543, 6, 24, 48, 72, 96, 168 W% (FHEAARA L F3 LFD) 12, £ V7
VT VR D~ 7 A RERD S, ~RY A DY) PR W T2 AR (] 1 mL)
L7z, AfidiEoss i (3000 ippm, 15 4y, 4°C) %47V, MEEOMHE (100 uL) 2157,
Y omfE (8300 uL) 1IKHRA > MeETr—v L, BRINEE~Z ¢ /v % — (Amicon Ultra,
MILLIPORE) % T & 52D (3000 rpm, 20 75 60 47, 4°C) L, BRAMEEMAE (UL
T, PUF) #f37=. 8tk O~ v A 3piic L0 2R3 S, G2 Hm L, EasHE L
fo. BEAZWE LS, WEE TOELD PUF & EbiIcT 4 —7 7Y —%#— (-80°C)
TRAFE LT, BIERCIE, o P CERMEEINZ, EFL Y (600 W, 25 4y, 50°C ;
ETHOS TC, Milestone general, Kanagawa, Japan) TiH{b L7=. o7 vhiofp4 (P &6
wOWEIL, ICP-MS (Agilent 7500 series; YOKOKAWA analytical systems, Tokyo, Japan) %
WL BEACFER 60 b, KT RIESEHEE 0.15 [BlER/FD, WEA A 1EA4 (P 195 m/z,
FEYE2 e BT A (Bu) 153 miz ORIESRMFICIHBWT, Z O Mg rE & OGS TIE
ZREAm L7z,

ES5E b MKEBEKEBEETVXIIHT S RY—LIE -OHP OHRESHRE

HT-29 i~ 7 AET /WL, BE7 77 A2 FOBREN D 11 BERICERACE Y 15 21T
W, B0 AHF H% Day 0 & L7-. R 1-OHP, Y &Y —2A{K1-OHP & %12, I-OHP & LT
42, HL<IE7.0mgkg % Day 1,8, 15 (2~ ZAREIR LG L7z,

TGS R OMRERLE, 1AM 2~3 BIOME CTRIE Lo, BERIIT XLV ) XX (T~
F v 7% U3 CD-10C, RS> b3, R, BAR) ZHWTERESE - mR%
Uiz, EGEERIT TRREZ AW CEE L, REIXE R (LP2200S, /L kY o 2k
=t B, BAR) ZHWTHIE L.
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TV (mm?) = (E£&) x (FER) x (EE) /2
RTV = (FHIEH OEEARD) / 5T B ORI
TGI (%) =[(Control F£D-EJRTV) - CGEAI#E 5-HEDFEJRTV)/ (Control #EDFHEJRTV)x100

B 6EH EMKBEKEBEYVRIZEITSYRY—LIE I-OHP DEZRS O
1

DLD-1 g~ 7 A 2%t L, R 1-OHP, F721XV & Y —A{L1-OHP (4.2 mg/kg) % 1

B, A& 3 EIEARNE G Lo, BEG1 0 24 FERZRIC~ U R A LRI, EE LR L,
RIATAATE M2 HWT Tissue-Tek OCT = 2287 > RHPCERE X7, mHsEEHT
DIAF ARy N (TAT~A 7 vy AT LAAEASH, 7R, AA) ZFHLT 10 um
JEDEI & E#L U 7= u-SR-XRF | SPring-8 (KA Hcht Y fitii% Super Photon ring-8 GeV, fGfif,
HA) v —2A5F A BL37XU (8GeV, K 100 mA) % v 7z, JEEEEHT, PtLofit (i
E :9.441 keV), PtLP#E (b : 11.069 keV), Fe Ka it (b : 6.398 keV) % @&h=Ti
B9 % 13.5keV O X Ml L7z, 40t X%, KR, Sl T Si Bz v T
ME L7z, p-SR-XRF 2 %@Wk/\ﬁﬁﬁé F05um A THY, §mm ADOMEELEG (ks
A 17, Z0fERE 50 pum £4) OWATIC 7.2 B L2 Z U7, S0t XA 2 AS X R
Iy CIEHMLL, 2%oeeE~ v/ %T/EEE L.

B, C26 i~ AZ3 AIC 1[E, UARY—2{k1-OHP (4.2 mgkg) % 3 EIFFIRAEZ
H L7z, kOG5 3 Hi%, S 5IZ Evans blue (0.1 mg/100 uL/mouse) % # AR # 5- L,
% D 4 WEfi]#% 12 FITC-lectin (0.1 mg/100 pL/mouse) % ¢ 5- L 7=. FITC-lectin % 5- 3 731% 12~ 7
AL BRI E, 7 ITAFAZy MEHWTEGO A (EX 10 pm) Z2/FER L7 GIAIE
MAS 22— F 27 A R (fa¥hE7, KPR, HA) 2~ > bk L72. Evans blue (excitation at 550
nm, emission at 610 nm) & FITC-lectin (excitation at 494 nm, emission at 518 nm) e % w0t
PR (BZ-9000, Keyence, KPR, HA) THH L, BEE2HRE L. EIEAISRATLN
B 16 O EREZ Vv, ENSOFET ) 7 HEEZ LT ORTHRL L.

Permeable area (%) = Evans blue positive area (%) — FITC-lectin positive area (%)
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F3H WERUEE
F1EH b FRKBEKEBEEIVXIZEITSY)RY—LIE 1-OHP OKRNEEFEE

t M RIGEER HT-29 DX — R~ U AR FBIEET V&2 VT, U AR Y — 251k 1-OHP DIl
TR S OIS A T A, R D 1-OHP & Fhlisehsst L 7.

1-OHP }, NV 7R Y — 2L I-OHP 2 7 mghkg OFGECTHIRNERZEE L, AN
hREZ G L 7=, 1-OHP [ ZAERNICE G D Lo~ L Z{b L, intact 72{L5E
e LTHETDZENHEETH D0, PUREORIEZ b > THEMYIREORE & L7-[66,
81]. A, JEGH, BRSNS fE o OfRRE 72 Ptk EEHER 2 € £ Figure 3-1, 3-2,
3-312, 1N HWERE T X — % % Table 3-1 IZ/R L7z,

MAEH Pt JREE (Figure 3-1) 1%, U AR Y =LK 1-OHP 3HIE L7282 F A LARA 2 MW
CilEED 1-OHP £V HEEE R L, Cmx K 240 £i5, AUC THJ 180 fi5@<, BELZ—H
Mz 7= - T 1-OHP N IMEFICIFAET D 2 E RS L Ip o 7o, D 1-OHP % & RN
B UESGE, RMER~OBIT, MIEY 7 ~OARHREES, £, B L > T,
MAEF 5 HONITHET D, UAR Y —A1k 1-OHP TiE, Zh b 05540 « Pt Z (a8t L,
MAIZIBWTY R Y —LNIZ [-OHP N EEITIREF S 7o, @ISR 2 (iR T &
Bz, Ko7, MFEFOIRMIRE & L IR K &ED 1-OHP DNEMWICIRGE S
TWA X IHITRZ DD, ERRICINT T bioavailable 72 1-OHP 1XIEF I 72 <, TN EHRE,
IEFHRR A~ O L RITTZ L iFRn B bh.

WNT, BEEEN Pt 2 (Figure 3-2) T 523, H#EHER 1-OHP LY ¢ U &R YV — A1k 1-OHP
WEMEZRL, Cnax TR 9 i, AUC THI 15 5@ o7, JEENO Pt X, VARV —
LAY 1-OHP O Tay 238 5:-7% 48 HETH - 72 DIk LT, WHED 1-OHP 1% 6 il TH > 7.
i, VAR Y —2A4K 1-OHP 7% EPR ZhRICHE S S tha B~ EERH L, IS T
bR RTREREThL EE N, DX olZ, VARY—24E 1-OHP TiE, VHRY
—LBHIDa T N OO THDHEWIIFHEENE L B OIEBEBI TSR S .

BB, RANSBMIET O Pt J2EE (Figure 3-3) OfEHRZR L7z, RAA#iiET o Pt
WREZREST 22 LT, MFER T - HEE R LS 2 EER ORI E 25T 5 2 &
MTE D, DM PURE ORISR & FRRIC, AERICBWTE, VAR Y —2{L1-OHP ©
Tz R LT2h, £ DOREET Cuax T3 f5, AUC THRI10 5 ThH o7z, F72, Tmax 23 Y
WY — 2k 1-OHP T 24 Fff#], 1-OHP T 3 KfH] Tho7=. U AR Y —L(k 1-OHP TIELRIA
Ao 1-OHP JEEAS, WERERY 1-OHP DGRt L 0 & @V MEIn Th - 7223, Rk o i
HIREZZBET 5 & ABMAET O 1-OHP I TR, TS EHFMEICTORN 5 HE
PEZIRWE B 2 BTz,
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Figure 3-1: Platinum concentration in plasma of HT-29 xenograft model mice after

administration of liposomal I-OHP
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Figure 3-2: Platinum concentration in tumor of HT-29 xenograft model mice after

administration of liposomal I-OHP
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Figure 3-3: Platinum concentration in plasma ultrafiltrate (PUF) of HT-29 xenograft

model mice after administration of liposomal I-OHP

Table 3-1: Pharmacokinetics parameter in HT-29 xenograft model mice after

administration of liposomal I-OHP

Tmax Cmax tin AUClast AUCinf Vdss CL

h ug/mL h h-pg/mL  h-pg/mL mL/kg mL/hkg
Liposomal 1-OHP Plasma 3 61.24 15.0 2085.5 2086.4 40 2
(7 mg/kg/day) Tumor 48 5.054 64.7 635.5 805.6 — —
PUF 24 0.141 39.1 8.6 8.9 — —
1-OHP Plasma 3 0.256 48.1 11.0 11.7 14274 291
(7 mg/kg/day) Tumor 6 0.538 71.7 40.6 52.4 — —
PUF 3 0.047 249 0.7 0.8 — —

Tmax: maximum drug concentration time,  Cmax: maximum drug concentration
ty»: half-life period.  AUC : area under the blood concentration time curve
Vdss : volume of distribution at steady state, ~ CL : clearance
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F21E b MKBEKEEZIVRIZHNT S KRY—LIE -OHP OHESZHE

t MR HT-29 O X — R~ U XL FBEET V2 HWT, 1-OHP KTV R Y — A1k
1-OHP DJESHHEFEIHIZN R & RH TR~ DORE L U CTIREZ(LZ 3G L 72, 18R EDH D
RS AR DR 22 % Figure 3-4 12, KEZ(L% Figure 3-5 /R L7z, 72, K%L
H&T L7z Day 22 K OV O[EIEH] £ TO Day 36 (281 DAL A, MEARE (TV), HHxt
TSRS (RTV), MEEHEMGIE (TGD) LK OMAEREZE L (BWC) %, ZIE4L Table 3-3 K&
X Table 3-4 |27~ L7=.

XIS AR D 7 7 (Fig. 3-4) 12\ T, ##HER 1-OHP (4.2 mg/kg) MOV R Y —
LK 1-OHP (4.2 mg/kg V7.0 mg/kg) &5 L7IZRET, Wi 4Ld Control (2% L ClELHY
TEOMRIZ RN R TE 7. 72, VAR Y —24k1-OHP I 4.2 mg/kg K 8 7.0 mg/kg D i
HEIZBWT, 7.0 mgkg OFEHER 1-OHP X 0 b IESHHZ MK CE 5 Z LR E o
72, HT-29 (X132 RS A 23 (Table 3-3, 3-4) 1%, Day 22 (235 CilzffE 1-OHP #%
® TGI fED 26.6%, U RV — 24k 1-OHP 7 mg/kg #ETlE 50.7%, 4.2 mg/kg TIL39.5%THh
0, 2TORGHCHEZRMESIEREMEIZIRNRD Hivlz. FFZ, 4.2 mgkg DY R Y — A
{b 1-OHP 73 7.0 mg/kg DOHEHER 1-OHP LV & @V PSR Z R L TRV, Ziuddko
PK OB OFERNS bRIBESNDEY, VAR Y — MU k- THEESITHENRESNZ D
ERPIEEN R OMFRICEN T2 B2 6. £77, WTNOEERIZE W T Control
LHER LT, R EAGITRD T, ERERL L VAR Y — 21k 1-OHP O TH 2430
W7o 7c (Fig. 3-5). AT, Day 22 XUV36 OWTHOHEHICE N THELE Lz~
AN o7 Z &G, Fig. 3-5 OEREJKO T — & L RIERIC, TEELRFEMEITEN-T &5
Z BT, Fig. 3-3 OFERMNS VR Y — 2L 1-OHP #58E THRA A i 4 i 1-OHP #2523 &
Mo Tl OFMITHT B L ER L2, FROEEEE 25 &, FE~DEEIN/)
SV, b LIFFEEAEENETH T B Z LN LU EDOZ LG, VR Y — 51K 1-OHP
I% 1-OHP DOENBYEAFIHT 5 Z & T, HEZHMIE 5 2 & le < PSR 2 B (T
FRCE DL ENPLNERoTz.
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Figure 3-4: Ttumor growth suppression effect of liposomal I-OHP in HT-29 xenograft

model mice

20
15
10

- 5

t

3 0

=

o -5

2

@ -10
-15
20

r —0o—Control
5 ——1-OHP (7.0)
I —a— Liposomall-OHP (7.0)
—e—Liposomal 1-OHP (4.2)
0 5 10 15 20 25 30 35 40
Day

Figure 3-5: Body weight change of liposomal I-OHP in HT-29 xenograft model mice
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Table 3-3: therapeutic effect of liposomal I-OHP in HT-29 xenograft model mice HT-29

(Day 22)
Drug Dose Treatment No. of No. of v RTV” TGIY BwWC?
(mg/kg/day) Animals Death (mm’, mean = SD) (mean= SD) (%) (%, mean=SD)
Control - Days 1.8 and 15, iv. 6 0 142035 = 70.74 1056 = 0.52 - 442+ 582
1-OHP 7 Days 1,8 and 15, iv. 6 0 1039.05 = 59.64 775 = 0397 26.6 -7.80 = 4.26
Liposomal 1-OHP 7 Days 1,8 and 15, iv. 6 0 69520 = 33.87 521 = 0337 507 -438 = 443
Liposomal 1-OHP 42 Days 1.8 and 15,iv. 6 0 860.87 = 42.24 639 = 0347 39.5 -6.48 = 477

*%: p <0.01 by Student’s ¢-test as compared with the control group.
##:p <0.01 by Student’s ¢-test as compared with the I-OHP group.

a) : Tumor volume (TV) on Day 22 was calculated according to the following formula: TV = (length) X (width)? / 2

b) : Relative tumor volume (RTV) on Day 22 was calculated as the ratio of TV on Day 22 to that on Day 0 according to the following formula:
RTV =(TV on Day 22) / (TV on Day 0)

¢) : Tumor growth inhibition rate (TGI) on Day 22 on the basis of RTV was calculated according to the following formula:
TGI (%) = [(mean RTV in control group) — (mean RTV in treatment group)] / (mean RTV in control group) X 100

d) : Body weight change (BWC, %) on Day 22 were calculated according to the following formula:

BWC (%) = [(BW on Day 22) — (BW on Day 0)] / (BW on Day 0) x 100

Table 3-4: therapeutic effect of liposomal I-OHP in HT-29 xenograft model mice HT-29

(Day 36)
Drug Dose Treatment No. of No. of ™9 RTV? 1GI® Bwc?
(mg/kg/day) Animals Death (mm’, mean = SD) (mean = SD) (%) (%, mean=SD)
Control - Days 1,8 and 15, iv. 6 0 3562.13 = 32495 2649 = 227 - -10.52 = 4.67
i-oHP Days 1,8 and 15, iv. 6 0 278323 = 21437 2077 = 151°° 216 -11.82 = 458
Liposomal 1-OHP Days 1.8 and 15, iv. 6 0 1711.99 = 101.16  12.82 = 0.86 % 516 -808 = 6.73
Liposomal 1-OHP 42 Days 1,8 and 15, iv. 6 0 2260.59 = 204.79 1678 = 139" 36.7 -1229 = 429

**:p <0.01 by Student’s r-test as compared with the control group.
##:p <0.01 by Student’s r-test as compared with the 1-OHP group.

a) : Tumor volume (TV) on Day 36 was calculated according to the following formula: TV = (length) X (width)? / 2
b) : Relative tumor volume (RTV) on Day 36 was calculated as the ratio of TV on Day 36 to that on Day 0 according to the

following formula:

RTV =(TV on Day 36) / (TV on Day 0)
¢) : Tumor growth inhibition rate (TGI) on Day 36 on the basis of RTV was calculated according to the following formula:
TGI (%) = [(mean RTV in control group) — (mean RTV in treatment group)] / (mean RTV in control group) X 100

d) : Body weight change (BWC. %) on Day 36 were calculated according to the following formula:
BWC (%) = [(BW on Day 36) — (BW on Day 0)] / (BW on Day 0) X 100
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¥3E EFKBEKEBETIRIZE!TSYRY—LIL LOHP OBERS RO
1t
ZZETORBTRLIEL D1Z, EPR ZhRICE S ENRIEET U ANY —I2 Lo T,
YR Y — 2t 1-OHP BEVEEIREZRTZ EBNHAL N E R o7, U AR Y —21E 1-OHP ©
BN R AR 5 LT, NEEYTHD 1-OHP OISR & BT 25 2 S I3EE
Thbd. LoT, VARY—2L1I1-OHP OHUEENFROH 72 2t 2 BHiY & LT, p-SR-XRF
AW IESHRIC IS D 1-OHP OB iRt Lz, AEBRTIL, PtRTOY 7L
ZRHT 5 Z & TI1-OHP O 434 % 3l L7=. Fig. 3-6 [Z~x3 X512, VARY—2u1k, HL<
(TR 0O 1-OHP Z 4% G- L7z~ U 2 DIEGHR U A I —k X e RIS L, PtEF2HIEAE
TOEAOEN X MEHmHT 52 LT, Pt (TH7225 I-OHP) DOELENJFIEZE Ffitd 52
EIRTED. RO ZHNT, Fe O 7 F L2l T 52 & TALF U RTED
REZFHl LTz, ~A X R BITRIMERPICAFE L, RiERITME MR LaenZ &
Mo, Fe DY 7 FNEHENT 52 81X, BFMEDOER EHRRTIENTEDEBRT

Micro-synchrotron radiation X-ray fluorescence spectrometry (1-SR-XRF)

Primary Fluorescent
X-ray < X-ray Visualization of intratumor distribution of
4 |-OHP within PEGylated liposomes

|I-OHP containing
PEGylated liposomes

o)

Tumor-bearing mouse

High

Figure 3-6; Schematic diagram of I-OHP detection using micro-synchrotron radiation

X-ray fluorescence [82]

ARETCIE, Figure 3-7 (2”9 K 912, p-SR-XRF % AW TSR A 5 oALE O T
ZxigeL L, 1-OHP (Pt) & & (Fe) % [Al— ORISR i3\ CIRIRFIZiE S L 72. Control
CRIBIR) BEOIESEMRRTI 2 51%, Pt OV 7 I3t ShieroT-. —F5 T, D
I-OHP, F7213V R Y — A1t 1-OHP £ 5% O IEEHLRRE A 123\ Tl Pt O > 7L 03B fife
Wt sz, £z, UARY—216 1-OHP &K EFEOEGHBEU A2 N T, Pt 7L
NELBRHENTZ 205, EEA~O 1-OHP %£ET Y R Y —2Mbic Lo TRES - &
Z b, —T, EBHEEYRICRET S Pt OR/IELIME (Fe) OMERFKRIL, VKRV —
LAk 1-OHP & RS 1-OHP # 58 TR i 2~ L7z, IFEER 1-OHP Z &5 L 7= o b)
T, I-OHP % %9~ Pt 25EJA < B S, I % &3 Fe 2> LB - ik © b Bt S vz,
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i, #EEED 1-OHP 13K Th 72, EHUZ K > TIE H i < B 723838 & Tz
BLEEZ EREREEZON. 2R LT, VAR Y —24k I-OHP % #5 L7z EE
TIX, PO 7 F i Fe D 7 F L EI1FIF co-localize L TR Y, MELHE~DY KRV —A
{b. 1-OHP OFEMMNRE STz, DL EORER) D, TR K VY R Y — 24k 1-OHP |35
N IME 2 LTRSS LTV AR, UARY—24{t 1-OHP Tk Y %< @ 1-OHP 73&
BB L TWD — T, UR Y — 502 L » TSN TOHLE — 56 Sh TV S
MRS S AT
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Figure 3-7: Visualization of the intratumor distribution of I-OHP using p-SR-XRF.

DLD-1-tumor-bearing mice were intravenously injected with a single dose of either free I-OHP or
1-OHP liposomes (4.2 mg 1-OHP/kg). At 24 h post injection, the tumors were excised and the
intratumor distribution of I-OHP was determined using p-SR-XRF. I-OHP was detected via Pt
intensity, and blood was detected via Fe intensity. The image shown is typical of 3 independent

experiments.

WNT, UARY—2A4k 1-OHP 2855 L72FE 1-OHP DR % u-SR-XRF %
WCRIHIE L7z, BEHIC T, SRR L7 ) R Y — 2z, BYRLEFEELEZY R Y —2A
{t 1-OHP 1%, BRI MEROENE 2B L, L0 E OMBERETELTHZ &
M LZEINTND [83,84]. LaL7aenn, ZOEEEMOEIR, HIZNEHEYTH
% 1-OHP [ZEE L CTW D NEHA LN E o TV, 22T, AFEBRTIX, #HEEICHE-
THEEEINT VARV —21E 1-0HP 28, KIZHEE LU R Y — 21k 1-OHP OFIEHN~O
\ZED XD I B% 5. % DA, p-SR-XRF % O CliEhfER 1-OHP & Fhis U 7=, 5 3% Figure
3-8 TR T. HEGHliZ AR SICT D20, 2TOH T IITBWT, Pty 7L OME %
BeK 255, B AK 0 IZ[EE L CREl L 7. i8R o> 1-OHP £ 5-#E 12385\ T, 3 [Bl o5k 1-OHP
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DOFEEIZLE > T, ZOEEN 1-OHP OFERITHOT IS 2 H 57203, & D55
DRE—=ANRNFE AV EB L 2D oTe. —J5, VAR Y —L({K1-OHP D EHFIZIB VT, 3
[ DD K L 52 L > T 1-OHP IZH KT 5 Pt OESEERMENSBE ICHEM L. Pty 7T
JVDFRE % 1) IR — 2l I-OHP @ three doses IZ A THRE L7280, FHF OB T
X Pt 7T AREIERE ST RWEIICR A 525, Ziud Y A Y — LK 1-OHP Tix%

AUEEBEREMEBOWENPRD NI E2EW®T 5. £z, VAR Y—251 I-OHP DOz
H 1 BT, 2BHOEERFD Y R — L4 1-OHP O54ia K& B2 hoT-. Zhbd
fald, HOUERR Y RN Y — L2 WO R & e aic—8 L, VARY—2A1k 1-OHP %
MV IR LS, 1-OHP OIEFNEMBELBFICRED LI ENTELZ LARBRL TN D.
EPR ZWRIC L 2P0EAIT U NY — b —EIER G TlE+oTidkel, ZO0MIIRENTH D
—J, UARY—LMLI1-OHP Z ViR LEET 52 & TRICEE L7z A Y — 241k 1-OHP ©
JEISRAT RO K EDMDIERE LT L, Z 2 THELNEEITY R Y — 241 1-OHP
DIERINRAEZ %2 5 ECIEFICHEERAMLTHY, VAR Y —2{k I-OHP TIXIRE DMKk
D Z NG ROMRICEE TH L LB R BT,

One dose Two doses Three doses

o . . .
S D _I ‘V: | '

Figure 3-8: I-OHP accumulation in tumor tissue following the repeated administration of

>
o
(sjuno9) Aysusiul 1d

1-OHP liposomes.

DLD-1-tumor-bearing mice were intravenously injected with 1, 2 or 3 doses of either free 1-OHP
(4.2 mg/kg) or 1-OHP liposomes (4.2 mg 1-OHP/kg) once a week. At 24 h post injection, the tumors
were excised and 10-um-thick sections were frozen. Intratumor distribution of I-OHP was
determined using p-SR-XRF. 1-OHP was detected via Pt intensity. Maximal Pt intensity in the image
was fixed at 255 and the minimum was set at 0 for all samples. The image shown is typical of 3

independent experiments.
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5T, UARY =24k 1-OHP DOV iR LEGREOIEE 2RO GOV TRE L. E
BN D Pt 4340 & ML D co-localize Z [RIRFIZEHM L, RA53 D n-SR-XRF & V- 22 MY~
Y EIZRY, ek L. #5R % Figure 3-9 (RS, SEORBET & [FERIC Pt &7
TN EY 1-OHP %, Fe 7 /VIZ LY MEZIER L, BGAHEY 7 | Th 25 Imagel =
VT Figure 3-9 @ Merged Z#1Epk L7z, U AR Y —24L1-OHP O 52XV, 1-OHP (ZH KT
5D PtOY T FABEBEEEN GRS TEY, £, MFICHKT D Fe 7o
Teofizom Lz, AT, Pt ¥ 7 F IO A3 EEH OB ALICZ < M L TR Y,
Fe 7T NORAbHEECTH 7. ZHHOFRENS, ViR Y — LM 1-OHP |2 L 557
MIZBENT, Fx V7 THLIYRY —2DHRLTNE L7z 1-OHP 23 LAE & [FER I L O
JERREOLNZ A L CTWD Z MBI b ko,

I-OHP (Pt) Blood (Fe) Merged

Three doses of
I-OHP liposomes

1 mm

Figure 3-9: Total intratumor distribution of I-OHP after repeated doses of -OHP
liposomes.

DLD-1-tumor-bearing mice were intravenously injected with 3 doses of I-OHP liposomes
(4.2 mg 1-OHP/kg) once a week. At 24 h post injection, the tumors were excised, and 10-pum-thick
tumor-sections were frozen. Intratumor distribution of I-OHP was determined by p-SR-XRF. I-OHP
was detected via Pt intensity, and blood was detected via Fe intensity. The image shown is typical of

3 independent experiments.

%I, UARY—2fk 1-OHP O i U G-RpIZ381T 2 HEg /& O Z @Mz D T
L7z (Figure 3-10). EiRO@E Y, WEDOHFHIIBWNT, VIR LEEIZ X D ME R ORERE
HZELZBECYRY — DR ONEHLEY TH D 1-OHP DEESENIZIAL A5 2 & 25k
HLTWAD., LLARRL, Mo iRLESICL- T, REEERNSMG /2 — 1 OB E
CDDM, ZTOAN=ZZALZONTIEHGLNE > TRV, KIETIEZ DA B = X LfiE
BHCHE 72iat s LT, C26 T T A2 AV, ViR Y — 24k 1-OHP OF%5 73 Jfi5 i &
DFWEIT G- 2 D BE M L. 77 I 10k LA ME% 773 Evans blue ¢ 5L,
Evans blue DJESEN il 2 BE29 5 = L C, SN MERE R OmE &R, <6 I230E

53



TRl CofsE (77 I 2) OIHCRILZ IR TE 2 B 2 7.

C-26 g~ 7 A2 U R Y — 2L 1-OHP % weekly T 3 BIRE#IR% G L, k& 50 3 H#%
12, Evans blue X ONILE DG DT-8 D FITC-lectin Z BF kOG5 L. VKR Y —241k
I-OHP % #¢5- L TWRWIEIRHRRFICIS VT, C-26 JEIENIC FITC A% <M Sh Tk, &
BT T L CIRMEFENBSFEINTWDL Z LR En. £, VAR Y —afk
I-OHP ¢ 5-#E123TiE, FITC & OF Evans blue 28 KX W Z < i S, MikzA3 5 &%
"L, Fiz, %n%@é PEATTEL T o Z e shiz. U AR Y —24k 1-OHP O
MR Uigh & EZBMHEOREL L VRS BET 572012, WG Lo Egiike R o
FITC } OF Evans blue ®H[{£7>5, blood permeable area %?1‘% L7, FEREREICIB W TR
EM 72 1M E i (permeable area: 16.5 £ 7.8%) Toh-o7=. xXFHRAYIZ, VAR Y — 24K 1-OHP
R LL&"’@ L 72 BEIC W IS e IE 55 i o @i 4 TUHE Je OV S~ o i A YL HiE
HROPERDFRD 7z (permeable area: 27.8 £ 10.9%) .

A Three doses of B
Non-treatment I-OHP liposomes
40 -
Blood 9
(Evans Blue) o 30 f
(V]
©
2 20 T
o
©
(V]
Vessels E 10}
(FITC-lectin) g
0
N %
'." ' 2 o&g
5 Q:b 0(9
Merged & N
erge
[¢] eo \’OQ\

50 um

Figure 3-10: Tumor vascular permeability following the repeated administration of -OHP
liposomes.

C26-tumor-bearing mice were intravenously injected with 3 doses of 1-OHP liposomes (4.2 mg
1-OHP/kg) once every 3 days. On day 3 after the last injection, the tumors were excised following
injections of Evans blue (0.1 mg/0.1 ml/mouse) and FITC-lectin (0.1 mg/0.1 ml/mouse). Frozen
tumor sections were prepared with a thickness of 10 um. (A) The fluorescence of Evans blue (Ex:
550 nm, Em: 610 nm) and FITC-lectin (Ex: 494 nm, Em: 518 nm) was observed with a fluorescence
microscope. (B) Permeable areas were calculated using a formula described in the section titled
“Evaluation of blood perfusion and/or permeability in the tumor tissue.” The data were calculated

using 16 independent graphical images for each treatment group (**P < 0.01).
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FA4E ME

ARETHE, ATNVAYVRY—L%E G L LTHWEU AR Y —ALOHP IO\, Fim
TRLIEarve 7 MEERTEIMPRAELE. EET L~y A2 HNT, VKRY—241
1-OHP D LR, MESRATVE M OB Z R OR it 208 U T, €O AMEEZMRET 5 2
EMWTET.

B1IETIE, “THDL RRATIVAY IR Y —AIZ -OHP ZE AL, ZORNEIEE
it L7z, AT VAV R Y —AIZE AT DHZ LT, 1-OHP OIffEH /37 « MER~DHEAT
NEGRERTRE & 72 V), 1-OHP OFFORFZRIIBNTN A A WA T 5 Z LTI LT, £, A
TR YR Y — AL RES IZ X HHHEN ST REFF SN TWD Z L2, NEEEYT
&5 1-OHP (XM H A EE EST2 2 LN T, #EEER 1-OHP (2T EPR #3255 <
NEGAT R Z RIBICHEINS 5 2 LN T&E .

5% 2 T TIX, 1-OHP DN RMESET U N ) — 2 EBT 5 2 & T, i~ 7 AET /TR
WO, R mEo R EC GRS R ARSI T D 2 LR L. IR TRIC
F1F % Tumor growth inhibition (TGI; JEEFHAEHNHIZR) (X, WEBES 1-OHP FE T 26.6% CTH Y,
U 7R — 24K 1-OHP 7.0 mg/kg #£ T 50.7%, 42 mg/kg T39.5%ThH Y, ETCORERETHE
PRNEIETEINHI 2R RO b, £, B 1-OHP (7.0 mg/kg) (ZX LT, URY—L4
{E1-OHP (4.2 mg/kg) DEHAZ L - TRIZELL EORESHEGEMEII R 2 BET 5 Z L 2R L,
U AR Y — 2t 1-OHP (34 G- &% N O oiaiikketEom Ea & 72 b wetEn b 5 &5 %2
bz, XoT, UARY—24L 1-OHP It MRIBEKROET MIZBWT, BB 7RhE -
BEDONT AYEERFDLZ LN TET.

F 3T, ZOX 9 RBWPUIEREZIRICKTT 2 E 2 58Et e LT, pu-SR-XRF # T
SN D 1-OHP D434 2 AR I EEME L 7=, Z OFER, 1-OHP O U R Y —Afbic k> T &
D Pt PIEHENICT U ANY —HRETH D Z RSNz, 2, BORLEEIZESTED
BATEENMAHEEBIER L TWA Z ERH LN EoTo. ZOoHRITIE, VEAY—A1k
I-OHP Z ViR L5325 2 & TG MENORMILSEGEIND Z & THREFEET O
HWEDMETF T 52 LT, MEMNCERLEROGEENTTES - LR Shz. 2
OFERIL, SEGLNTHEENR A HT 50870 0F, MEOHIL BT HH5E
Thol-.

L EORBFHZBWT, 1-OHP 2 AT /LAY R Y —AZE AT D Z LT, 1-OHP OIKNEIRE
FetEa B L, BE~ORRMEZm ESE5 2 8T, FUEEROMBEER LY R Y
—LB-ANGE LN, KRS, SVWHIUEGIRIEO LT RE LT, VAR Y —2A41K 1-OHP
D IR LEFICE T, o595 YR Y —241k 1-OHP OESEEITENE AL, 4
MBI R LT ENERNTH D EaRB SR, 202 &%, EPR ZRICKDHUEFIT U A
V=D BRI TITEEN NSNS =28 H 0, OIRLESGTHZLIZL-oTE
OHEAMENEE D Z L ERBTLHEERMATHL EEX LN, VKR Y —241k 1-OHP T
IXARAY AR FIE OIS K D IRIROMREZ @ D 2 EZ HIEL LTWAH 2, ZiubilE
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GRNRDEBICO BN DR FTHLEEALNTL. Lo T, WETIE, KRAOELRLA
FIERH & LT, 1-OHP [EA Ot TH o Rtk mtt 2 & ek e g 22 FHi 5.
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F4E HEOHEERFEFZ RV —LIE 1-OHP OXLMHEICET 5 2 AMET
i

F18E #E

VR Y — MMEPUEA OBR R Z HIE I Y 72 o T, FERRRBRICB W T, SEAI0HE
FHHEIO XD 72RO MA L 1IXR DB 2 FNRROHND. il 21E, Doxilex
Onivyde® Tix, WE EINTALEMIZENETN KXY LET VKOSV )T hTHY, BE
KRR SN TH D120, < OBMEIFRPAFHETHD. —FH T, VRY—241k
PUBEANT 2D 2R R 5 Lo REE L 13 &< B 2 RNEhEZ R 972D [85], VAR Y —
2EHHEAIOIEERRBAFIZB U IR R R ER 20 O WERH 0, EAEE L v [E5o
HA RTA BRHSNTNDI86]. BT A RTA LD L, R OPHEAIERTO
BT = BAFARTH L5611, R URIKE G Z AW T U R Y — S bhuE Al 5
OEMFMZ B E T X L <, @Y RBmEICB W OER G EERR A T 52 &N
RSN TWD. REMZEICB W TE, 20X 9 Z28HISCEISI - 72 JUAIEE O 51 235K
DO, FRCYRY =B H R EONLTLH — KN EITEZRWATEOLEEIX, Zhbod
TA RTA U HEEE 2T — 2 WEOEEER &L 785 (87, 88].

ATl O AR G- F R BRIE, — MBI EL U152 MR EME 72 & OB O & 72 5 23,
PUBERIEAG OFEN Y R Y — MU E > TED LI ICBLT D0 EFHMET 5 Z L b EHET
& %. Oxaliplatin (I-OHP) (FFIH (kg CIASEH SN HAITH DM, WK TIZZED
B G Ko TR EEN LI T H Z LN E 2o T D [89]. = OMRIEEIZI,
B HEEGEDRBRT L AMmREE &, REIB OG- THRET 2 BREO MR
BEENH D (19, 20]. APEREEE T, W VEkE L EoRBRKIC X EEEIND LY
KRR EOMBEEENN SN TWS [21-23]. ZEREMEOFEETH HBIEMREE L, F
DO LU RE, ERREZHLE LTEEBRTRIC L > TRET5Z 03 bro T
WD, D OMREEEIL AT H D NI, B 2R uUERIE T 503, Tk
MEHELIIKTEIEDLZ L5, 'OHP Lo A OFHMEEZ TIF2ER E/R->TNS. =
D=8, kkx 72T - IBEIEDP KR EEOBER O OIZRF SN TWDE R, a2ty
TARALRDE IR L OIFHEETHLELN TV [25, 90-94]. SYEHERN R BS0D 2
DRBMREE LT 5 L, FOHP 1ZMIEZ o /37 EA~D RIS A LCMER~D BTN %
W EenmbnTkvles], BRLARWEG~OGMBEEL TNWD EEX LD, ERIC
1-OHP @ PK & #iREMEOMHBENHE ST Y [74, 95], IR OHININILE S KRR~
DOBATHRBEEG LT D EBRIN TS, KRIFFETHZ L7V R Y — 244 1-OHP (3,
MHToO 1-OHP AT L A EHEL, FERIWZZIERNOAT 2 ME 52 2 A RB I TR
0, ZOXDRENBEHIEIC L > T, KEMHE~OBITRD 2D 2 b, MikE
PEDEHIC T 5T D et H 5.
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S5, VAR Y —ADERMEAIZEWTIE, 24D infusion-related reaction (IR)2 FLEL ) X
<BOLNDZ ENFHI TS (Table4-1). IRIFERIL7ZHDOTIERL, VKRY—L4D
Ko EERLOARIRLT, Uar ey MR EOS A AR EE 7 T H 3L
HEMETRATDLZENMBNTND [96]. Hx DIAITA B =X LTRAR D0, BK
SERITITIMIAN 2 <, RE OB, (RO, PERIREE, I - KB K LRk
JERDHELT D52 LBRMON TS, TR OEIRISTEMRZFEI RO b D720 TR,
5%AH D BHE NI HEAE LG5 HAR IR I, BENICBmMPRHERE 6T 2 E03H 5
7o ORI B 2R AV E RS EE L 72 D [97]. FRICERIRRBR OIS O TIE, BRIk
DR G EE SN TWRWT2®, IR OIS BB TR AL 2 FERF IR R O 1 CREAN © & 4UdA
M7V A7 RBUZ 72 0155, EERIC, AEOFHEH TR Y RY —LR/FIBAIEOT A N F
A ZBWTYH, BEMRIR OFMAZ BN E LERBRE2 BB Lficsh s, IR
DOFHIIZ BT, 7 # % M 72 complement activation-related pseudoallergy (CARPA)FRER 73
HHITWD [98] (Figure 4-1). Zauldk, ®RERL8H AT 2T E L, Fx ORI
AT 5 Z & T, IR ICPED SRR O T &, B, RrRME, BEME, 7YX CEFHET
HZEMAREE 72D, T h, IR OFEBINIERGIRRER D O —ERE TR RIS/ D 2 &
D, BRI OMENFLR AT LY A7 2 KT 27 e —F L2055,

Table 4-1: Representative IR symptom caused by intravenously administered Liposomal

drug product [96]

Drug Active ingredient Type of liposome Symptom

Flushing, shortness of breath, facial swelling, headache,

Stelath liposome chills, back pain, tightness in the chest or throat,

Doxil, Caelyx  Doxorubicin

(PEGylated) hypotension
DaunoXome Daunorubicin Liposome (naked) Back pain, flushing, chest tightness
Ambisome Amphotericin B Liposome (naked) Chills, rigors, fever, nausea, vomiting, cardiorespiratory

events

Stelath liposome

Onyvide Irinotecan (PEGylated) Rash, urticaria, periorbital oedema (pruritus)
Vyxeos Daunorgblcm and Liposome (naked) Dyspnoea, headaches, chills, rash, nausea, vomiting,
Cytarabine oedema
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Release of
anaphylatoxins
(C5aand C3a)

PEGylated Complement

liposomes activation
-
\ Stimulation
‘ of mastcells
CARPA is enhanced by and basophil
= Positive or negative charge leukocytes
* Increasing the size
= Presence of aggregates
«  High percentage (> 50%)of Y ¥ * Release of
secondary|
chiglastands z:(ﬁ : * mediators
=  PEGylation via negatively charged ECZ $
\_ phospholipid J % Activation
CsaR C3aR

CARPA - Histamine ¢amm .. : e

s we®
'C@,ftr.tl-cihles"l ° %

I 'l' \ Proteases|

i T
Leukotrienes PAF ryptase

Figure 4-1: Mechanism of CARPA phenomenon induced by Liposomal drug
products[99]

Y EoERNS, AETIHY R Y —2ML -OHP OZaM % il & Uitz 350 L.
7L, Ty Mo o RERGEMERBR A EE L, PrRSOERELE, iR TR & Ok
AAEFHITEE B VR Y — 5k [-OHP ORI R 24 i L7z, RWT, WEEEY T
& % 1-OHP |ZRFEAY 7ot B I DWW Tt L7z, 1-OHP @ DDS fKIZ L » Tl b HiFF S i
DO, WREERBCH LN, BERESEL LT v NETIZBWT, WM& O
BRI KT D BOSOME 2 HEFT L. &EIS, Frx VT THLAT LAY RY — LI
Ky 723 TH 5 IR IOV TC, CARPA 5 /L% W CEEffi L 72. Doxil®<° Onivyde®7 &
AT NVAY R =D IRFEBUCOW L EOHALITH 5 H OO, HFUEAl ORI KT
THZENWRBINTNDHZ b, VARY—A4{L 1-OHP (BT 57T — 2208752 &
IXEETH D [100].
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F28 EEAE
F11E HERUEREH

KFWIMKEGARAT 7 F =Y (hydrogenated soy phosphatidylcholine; HSPC), = L&
7 v — b Kk Y 1, 2-distearoyl-sn-glycero-3-phosphoethanolamine-n-[methoxy(polyethylene
glycol)-2000] (mPEG2000-DSPE)(Z H itk (B, BA) 7> Bl L7-. 1-OHP (% Heraeus
GmbH (Hanau, Germany) 75§ A L7z. Caelyx (Liposomal doxorubicin, equivalent to Doxil)
I% Janssen Pharmaceutics N.V.2> S g A L7-.

%72, zymosan [T Sigma 2> 5 A L7-. Thromboxane B2 (TxB2) kit & Amersham (UK)7)> 5
BEA LT, T ofth, ERICHWZREZISH 7 L— R EO b0z v

¥E2IF |-OHP H#HAYKRY—LDAR
W3 B2 E 2 TR L IREE R OV TIE A VL

$31H ALY

U R — 24t 1-OHP O Vi UIEIZ X 2 — g MEek i & OFRAE Rt w3 oAl <,
Crl:CD (SD)7 » b (K, 5#fn) & HAF ¥ —/ X - U A= (#E)ll, BA) NHEALT
AWz, EBREMWIIREDK LERICE I 7 8 A TE, FHINRESME (—EDOIRE
FE, 12 K ORs - BY1 7 0) FTEELL.

U AR Y — 24k 1-OHP @ IR FHiIZ1E, CAPRA E7 /L& L CTRZMEDOEmWT Z & iz
Duroc and Hungarian landrace DIREFLORET % (14~18 M#x, 20~25kg) %, Research
Institute of Animal Breeding and Nutrition (Herceghalom, Hungary)/» S A U7z, SEERENY) T EK
BOKBHIZT 72 ATE, 13— A ZEHEHOFE 25 2 7.

F41E T MIBITEHYAKRY—LIE 1-OHP D REHR S SRR
WEEER 1-OHP, U 7R Y — 4K 1-OHP & %12, 1-OHP & L T 10 mg/kg (iv)C 2 #MIC 1 [A]#%
HL, vk 3 Efke L7c. GHFTITERER, TR, REZLZFHIL, & T
(2 M EREL O FHI M T RERERFAM 22388 U C Rt 2 Al U7z, MERE O FHANE, i ig ) & L&
ADVIA120 (Siemens Healthcare Diagnostics Manufacturing Ltd.)Z v C, HILEK (WBC), 7R
e (RBC) KO/ (platelet) ZHIE L7-. £/, MRALFRIFHMIE LT, BEIGHT
4iE JCA-BM6070 (JEOL Ltd.) % HIV>T AST X UF ALT Z & L 7=,

ESHE Sy MIHHSHUKRY—LIE 1-OHP DR MEEETE
7 v bW REAREEEORHEIC IV T, @EORECEEH [101, 102]DfE R
S, 1-OHP & LT 2 mg/kg (iv), 4 mg/kg (V) T, 2 [FAH T 2 R B 2k L7z, AR
BAIECHBT % -OHP ORIEMOREREMRT 5720, KEHMFOT v FoREL(L
bRk L7z,
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PRI 63 2 KRR AR B MR A 12 1% von Frey test[103]1% W=, &G L7 b T v b &
HIE 7 — (SR OME) ([CINE L, A% OERE O EHHZ von Frey 7 7
A2k (0.6, 1.0.1.4,2.0,4.0,6.0,8.0,10.0, 15.0 X18260g) THEKL, 2EMEHELTT 7
A MRICR T 2 FHISHN R ONTAE (T4 T A MO T 58 ZEREEEE LT
gk Lo, WO ROGEHELT —# & LTHRA LK

ORI 6T D ik BRI Jourdan & O FIEICHE U7z FEA B A L7z [101]. 10°C GGF
NP - £02°C) ICHFELT-2=v N7 — ¥ —F (UTC-1000, 7 AU o #att) % H
W, 7 v hOROII D RBREIZHE N> TK Sem D & 2 A F TEHIEREMOHKITRE
EL, 7> bORITHT DA ORISR H 2 JIE L.

AREBRIZBIT 27— 2%, VPHHE + EERAETERL, FHUERA P THEERE L
SEhE L7, 5% AR A A EAKMEL UTEHH L7z (SAS9.1.3, SAS Institute Japan). ¥ 7=, control
(23 2 FEF R G-#F I Dunnett #E  (FAD , FEEER 1-OHP (2132 U AR Y — 21K 1-OHP (%
Student @ t f&7E (W) TREM L 7Z.

%618 TAREMALCARPA ETIVIZLK DRV —LYL 1-OHP O IR 5L

7 & % Tz CAPRA FEMOFERIZ DWW TIE, BRSO HFIEIZHE > TIT - 72[104, 105]. fi
BT, WEET - PARIRERIZHBWT, VAR Y — 241k 1-OHP %5 (4 OFERIZBIT 25
B 55 AT Y 2 — O TIE Table 4-9 K UV4-10 1R LT2) L, DILEFR/ ST 2
— &, PR, B2, RIS ERMIEC L0 L7z,

1% Calypsol/Xilazine THEF S BIzth, Y 7T (02 2~3%) DOWAIZ LV I
L7z, F72, ®TOFRIRE Fra—F (10%) TREZHR Lk, £l X8
DRz BN E L, [ENIZ 6-7 5ORERNT o — 7 248 L, MHEITL U CHMiil#i 2l
REZRRRE & L7z, B, BIXB RN RIERATEECTh 7. FRRIT ANV AS F 2 A —
Z— (BEICEE) Mo ClfkieRaamE (Sp02) zHEd 2L TE=4—L, Kl
FEGCHE L. B FEREF 2 —7ICh T/ 7T 7 (CAP10 Medlab, Medlab
Medizinische Diagnosegerate GmbH, Karlsruhe, Germany) % ##5¢ L, #&KRFEA COs I FE(EtCO,)
MRS A e =% — L7z, Jiti#hfkifiE (PAP) 1%, Swan-Ganz catheter (AI-07124, 5 Fr, 110 cm,
Arrow Internat Inc.) Z A AMNSEERRD S ATEIIRICEA L, JIE L72. & 612, 25 8RE (SAP)
Rl D o DI/ RIRENIRIC, APREFEAKSLIER O G — b & UTEASHIRIZ, i@
WOV 7Y o7 — b & UCTRERBERIC, BT —T VERE L. g7 vosy
HriZ X Diatron Vet haematology analyzer (Diatron MI PLC, Budapest, Hungary) % 7=, 7233,
AREERTIL, PAP, SAP L ONLME% (HR) D& LZE=4—L, TOMD/ 3T A —% (L PAP
DI E —F L TV DD TAGHILTIEAER L2V [104, 105].

BEETIT, ERRICTHWZT 2 ORBEITIIT D% 4 40 D PAP, SAP X UM HR O FH)E
(n=144) [FLLT D@D ThH -7z,
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v' PAP (mmHg): 10.53 £ 2.732
v' SAP (mmHg): 69.54 * 9.684
v HR (BPM): 96.68 + 15.415
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F3H WERUEE
FI1EH SvbMIBTFBZURY—LIEI-OHP OREHZRESSERE

F3E OFE2HTCORLEEY, E~ Y RET A EHWCREICENT, VRY =241k
1-OHP i%, 1-OHP DIEKNENREZ HIHT 2 = & T, EE~ONMEENR - BiTRONE, HiEE
RO Z FERL TE /2. E£72, 1-OHP OO IER K O3 A DZEAKIC & - TEMEFHL
BT L AEEERS DN, HE~ T AET N EHWIZBRECIE 1-OHP (25t LT 72 <
EHLEREELICHDFMED EREITE N -T2, L LARND, WEZ B L2 RAIBETRIC
BT, REELOLRLT, LVAHELTFMALETHY, o, HsS ToORX L
INTHH OIS EHEZ, A RTA 2SR UG IR LEHREOZ MM L5
Thd. LoT, AMEITIE, XVFEMAREEFMEOTA RIA4 o ~Oxtisz  HigE L
T, 7y MERWEYIRLEGROZEEZRFNTHZ L L Lz, 2O, #EHE 1-OHP
(IR &N TV 1-OHP #A)) L OENEE L2570, ZOESHED 18~24 mg/kg
(H[EE ) fEThdHZ b, 14 mgkg Zi 0 IR L& 5 RFD maximum tolerated dose
(MTD)ZREE L, 1 KHET D dose & LT 10 mgkg #iXE L, VAR Y —2AL{L1-OHP D24
ZEEm L7z,

Table 4-2 127 v  OREFIRFT R O &G £ TOLTREZ RS, BFEHEY 1-OHP D%
H# (10 and 14 mg/kg) ([ZHBWTIE, BRITEIOJRD, KRR, #KE, 2V, RO,
BN R OO F A7 L, FEFICE S OFf RBBIE Sz, —5 7T, VAR Y —2411-OHP
DOEHHIZBO T, WTNO#EGRIZEBONTHL WD ERAT AL HEGE IR o 7.
AW T, FHMEHIRK (B 42 HET) 2B\ T, FREFR 1-OHP O# 54 (10 and 14
mg/kg) TIEB L2 EHOMEENELT, b L ATHEREO DB I Nzoizkt L, U
Y — 2B 1-OHP TIEZ D X 5 2 ERITRD o

Table 4-2: Systemic toxicity caused by 3 repeated doses of liposomal I-OHP (clinical sign,

mortality)
Oxalipaltin Liposomal-Oxalipaltin
Control
10 mg/kg 14 mg/kg 10 mg/kg 14 mg/kg
Decrease in spontaneous activity,
Clinical sign No clinical sign Hyperthermia, Soft stool, Emaciation, No clinical sign No clinical sign
Bradypnea, lateral position, blanching/pale skin
Mortality (%) * 0 (0/5) 62.5 (5/8) 50.0 (4/8) 0 (0/8) 0 (0/8)

* Mortality, which includes death and sacrifice due to moribundity, was evaluated at the timing of study completion.

RUNTC, Table 4-3 ICKRECR T DIREEEZ RS, ekkith (3™ dosage) D5 HEET
(2, 1-OHP $GHETIHLT, H7ITWIEIRREICHE O HAESEIZ L 0 1N BD L7c7ew, 31 H
DEBEPEZFAERA M LTc, WTNOREICE W T HREF R AEOHMA MR I
7223, Z ORI Control #E Tl b K& o7z, VAR Y —24{L1-OHP (10 and 14 mg/kg) 1%
Control #£ L 0 HAREIGIN D70 <, T G5-EF THMEREWEZ RO R 7o, WEHER O 1-OHP
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FERICBWTIE, S OIRERIMomEIAME I, £72, TOREIL10 mgkg LV b
14 mgkg CTHETHY, BEBKFENTH-o7=. UEDZ LD, WEACBWT, 5
K> THREEMOIMEIZ 7269 X 5 RBERRI L TB Y, TOREITIERA 1-OHP
THRWNEEZZ BT,

Table 4-3: Systemic toxicity caused by 3 repeated doses of liposomal I-OHP (body weight

change)
Oxalipaltin Liposomal-Oxalipaltin
Day Control
10 mg/kg 14 mg/kg 10 mg/kg 14 mg/kg

0 1828 + 6.6 183.1 + 48 1819 + 55 1834 + 6.4 181.5 + 6.5
7 2454 + 9.7 2059 £ 7.0 2013 + 136 2275 + 134 2206 + 9.0
14 3009 + 16.0 2520 + 167 2433 + 123 277.1 + 239 268.5 + 13.8
21 3403 + 195 2554 + 329 2458 + 129 3039 + 305 293.0 + 17.8
28 3749 + 237 261.8 + 604 2434 + 392 3334 + 377 3219 + 174
31* 387.1 + 209 2923 + 208 2563 + 247 3379 + 36.6 3214 + 165

* Day 31 was the final day of safety assessment by multiple death or sacrifice due to the severe toxicity in Oxaliplatin-treated group.

EBIT, WEKRTHOMEREZRE L, Table 4-4 1R L=, REM R IMIKZFA 2 FNED
FEAE L 70 5 HIMER, ZRIMER N QNI IMRIZOWTEME L2, £79°, HIMERIZ-DV T Control &
g% &, VAR Y —24k 1-OHP O 558 TiXbh T 2 MME R 23380 S, wERER
1-OHP CIXBEE 2l b 3 HEFE Stz Z O 13 10 mg/kg & 14 mg/kg THERFRIREE TH -
722 e, AMERICKT 53 M plateau (IZEE L CTWD EB 2 Bz, [RIEEOMEM L/
WEIZB W T HER SN, VAR Y —244k 1-OHP TIXIE T o8, B 1-OHP ClLid
ZIR D DSHERR S 7=, L, 10 mg/kg & 14 mg/kg DD OFLEE 3% 5 BARIFHITH - 71-.
BBIZARMERIC DWW T, omEK LV REIT NSV OO0, FROHEmThHo7. VR
v — A4l 1-OHP ¢ 5-8£ Tl Control (ZX}F 2/ EN/NE <, EHFR CIIRE o7, DLk
D ENG, MERFZRF MBS NTE, VARY—2({k -OHP OZE&MOEm S Zmd 2 L
MTET.

U R Y —254E 1-OHP % $ 5 L 7=#EI238\C, Control £V % FAIMER « i/ M5 E )3 B I )
[ ofo. W, PUEAIR SIS BREIH I, mERED 24 S 72 i R ER D
PEAHEZ @D DA, VAR Y —2o4k 1-OHP TIXEBEIHINERE CH 72720, BHEmElIc
X B MERAD &0 b MR OEAREN LRS- 20 &k 5 RBEENRR SN EEX
TW5. £, M/IMIBAIZONTIE, KEHREEFEMEIE S TIEnb oo, 1-OHP % iz
IRIECHE L 2D BEDO—D>TH DM [106], WEHER! 1-OHP T Z OFEMENIE < HBL L 72 R
BT, URY =2 -OHP TIHRETH 7= 2 L0b, BERIAEMME R THETHS
EtEZLNT-.
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Table 4-4: Hematological toxicity caused by 3 repeated doses of liposomal I-OHP

Oxalipaltin Liposomal-Oxalipaltin
Hematology Control
10 mg/kg 14 mg/kg 10 mg/kg 14 mg/kg
WBC (10’ xuL) 89 £ 15 1.9 +02 1.1 +£05 103 + 24 103 + 3.0
RBC (106 xul) 8.0 + 0.3 6.5 + 1.5 3.8 £ 1.7 6.5 + 0.7 6.5 + 0.8
Platelet (10° xuL) 8.7 + 0.6 45 £3.2 1.7 £22 107 +29 115 £ 19

KB, MEAE(LRA72EE & LT AST, ALT OJIERER % Table 4-5 (28 L7z, AR
I-OHP }¢ VU 7R Y — LK 1-OHP D W LD F GHEIC BN T H, AST XK TNALT O IE H T Control
L DOBEIENERO o7 RIS, VAR Y — AF| O FEIHERREE & L ChFlEA~
DEBPZET o570, HB~OBMEIITEEZL I X&ETHDH. SlEHE L72 AST &
Y ALT (3B 9- DB EOFRIE L 72 5 A%, Control & bb#g L C, ##EER 1-OHP KOV KR Y
— Mk 1-OHP IZBWT, WTFNOHEGETHLHRRELZRD RN oTc. ZORENG, U
R — 540 1-OHP DNBEE e iFdBtE 2 R 9 ARV E B 2 Dz, Zhud, BEEER 1-OHP
INZ D THoT L DI 1-OHP BIRBSIFHIIEIC K T2 BN NSWEEBEZLND Z L, Filk
NG IR YR Y — LEMIBICERT 2 b ODOEHEORM Y AALRKIZ~ I v 7 7 — V%
WCLDPBERTHHT-OFFEEMB TR &, ERERTHD LEZ LN,

Table 4-5: Hepatic toxicity caused by 3 repeated doses of liposomal I-OHP

Oxalipaltin Liposomal-Oxalipaltin
Blood chemistry Control
10 mg/kg 14 mg/kg 10 mg/kg 14 mg/kg
AST (IU/L) 73.6 + 10.7 643 + 15.7 745 + 21.7 68.6 + 13.0 732 £ 9.0
ALT (IU/L) 320 +52 36.0 + 12.1 305 £ 75 326 + 3.9 28.8 + 0.8
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F2E Ty MIBITEURY—LIE 1-OHP O R FE 45T
AIECRLIZ X 912, VAR Y —2 b 1-OHP 1%, #EHER 1-OHP (% L CHEE 72— #tED
BRI L7z, —J5 T, I-OHP :ﬁr%%téﬁfxﬂaaﬁf*&bZ)ﬂ%TéﬁEFaﬁéﬁ‘ri ZOWTIERIM T H
Stz AETE, VARV =R H 7257 1-OHP ORI FEIE~DEEIZONT, HIK
FIS S ORI K A RRMEZ R & LT, T v b &Mz tail immersion %% TY von
Frey method (Z & VW = E ekl L7z (Figure 4-2). WERER L VY 4 Y — A{E 1-OHP O 5-
B, ThEN2 KD 4dmgkg ZRE LT-.

Acute peripheral neuropathy (tail immersion, cold-induced)

A rat’s tail is immersed in cold water. Within a few
Cold water seconds the rat reacts by withdrawing the tail and the
reaction time is recorded.

4

The rat with neuropathy reacts within a shorter time
——— compared with intact rat.

Chronic peripheral neuropathy (Von Frey method, mechanical stimuli)

Plantar surface of rat is stimulated with Von Frey
filament and then the rat exhibit a pow withdrawal
reflex. The force to show the reflex is recorded.

)

The rat with neuropathy exhibit the pow withdrawal
reflex in lower forces.
Ref.: B. Ling et al. / Pain 128 (2007) 225-234, B. Ling et al. / Toxicology 234 (2007) 176184

il

.
-
L)
-
-\

i
A

Figure 4-2: Assessment of peripheral neuropathy in pre-clinical rat model

ORI 33 B & TR BEZ L OfE % Figure 4-3 J2 O Table 4-6 (277", iFEERY 1-OHP
DOEGHIZEBNTIL, 2 K1UV4 mgkg DM G-#IZFT, Control & ik L T Day 14 725
Day 35 £ Cilkfi L TERBIEDIR TR SNz, To720, MK THRIN TV DEIE
M & FERIS, RN FEBLL, WK C?ﬂ“ﬁ‘%’)i@?"ﬂ‘%ﬁ?tﬁjﬁ LBz bl £z,
WEEERL D 1-OHP TIXA RO 58 CIRIE RS OERBIMEAHER SN2 &b, B
PRI 2 S M INT 2 mg/kg TEAFI B Ciﬁo TWbeEEXLNTZ., —FHT, UKRY—A4
{b 1-OHP (%, 4 mg/kg D 5HEIZIS\T, Day 21 705 Day 35 F Th#c L C Control IZ%}3 5
B ERBEME O T AFRD L2, 2 mg/kg (2B TIE, Day 35 TO M E 72750 B
@ﬁﬁbm&b B, ZOMORERIZIBVTIE Control &A% Th o7, LLEOFRERNS, U
NV — 25K 1-OHP 1% 4 mg/kg T bR BIEAR F 2R S U AMICH Y, £70, £ OFHEH
MHENZ EnD, BRGBBOEEN, WML ORETHI EEZ LN,
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Figure 4-3: Time course changes in pain threshold by I-OHP administration (cold stimuli)

Table 4-6: Effects of Liposomal I-OHP on pain threshold (response latency, cold stimuli) in

rats
Volume Experimental day
Test grou N
group (mL/kg) Pre 7 14 21 28 35
Pain threshold (Response latency, sec)

Control 2 6 9.6 £1.2 9.2 £0.7 10.1 £0.8 9.1 £0.7 98 £1.0 9.5£0.7

# ## #
Liposomal 1-OHP 2 6 8.4 £1.0 8.4£1.2 7.6 £0.6 7.6 0.5 7.7 £0.6 6.9 £0.6 **
(2 mg/kg)
1-OHP 2 6 9.7 £0.7 7.1£0.8 54 0.3 ** 52+0.4 ** 58 £04 ** 53+£0.3 **
(2 mg/kg)

b bb
Liposomal 1-OHP 4 6 8.9 £0.7 9.3£0.9 8.1£1.0 5406 ** 5.1 05 ** 6.1 £0.2 **
(4 mg/kg)
1-OHP 4 6 8.6 1.1 6.9 £1.1 4.8 £0.6 ** 4.4£0.6 ** 44 05 ** 4.4£0.1 **
(4 mg/kg)

Test solutions were administered intravenously twice a week for 2 weeks.

Each value represents the mean = S.E.

Pain threshold (Response latency, sec) was measured by the tail immersion test (10" C).

**: P<0.01; significant difference from control group by Dunnett's multiple comparison test

#: P<0.05, ##: P<0.01; significant difference between Liposomal 1-OHP (2 mg/kg) and I-OHP (2 mg/kg) group by Student's t-test
b: P<0.05, bb: P<0.01; significant difference between Liposomal 1-OHP (4 mg/kg) and 1-OHP (4 mg/kg) group by Student's t-test
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WUNT, BRI 2 kT 2 P BB O A% 2 % Figure 4-4 J2 Of Table 4-7 |27~ L7z, dEREER
I-OHP O HREZIB VT, 2 LTV 4 mg/kg Oifife 55230 T, Control & b LT Day 7
725 Day 35 £ Tkt L TRRBIEOIR TR SN, Tokb, FROmEHI O ER
L RIBRICERIR CORWEM 2 KM 2 L 912, RIEMRREMESTBL L, BORIEI k3 2 5%
SN RLIZEBZ 2 b, VAR Y —2{EL1-OHP IX, 4 mgkg DGR WT, Day 7
725 Day 35 F Tl#si L T Control (ZXF3 2 AR R BIE DR T 235580 b/ b DD, ek
B 2 mgkg &L TH, EREBEER N AEICIEI Sz, £, B R&Z &g, U
NV — 24K 1-OHP @ 2 mg/kg Ti, FEATO2HMIZ W TERBEMEOIR T 23580 b en o
7. ULoOfRNG, BEHRO 1-OHP TiIA R OG-8 TIRIE R % O % b BE 2 iR
e Z D, BRI k3 2 S MEREINIE 2 mg/kg CEHfT > CWDH EE X L. il
TlE, YR Y —24K1-OHP X 4 mg/kg THUEHER D 2 mgkg L VBETH Y, VRV —2k
D 2mglkg TIHFFEB LN EWVWIFERIZR -T2, Lo T, KRET /BT 5 RKHHREED
FHUL, VARY =2k 1-OHP 235 2 L THRAMET 5 Z L3 TERVL OO, F
BRI BICHBI FIRE Cdh D LR Siviz. 2o Z EIFERRICE T S 105 Al
IDIE R, W OEMEICHR S 2 WREMEA H Y, U AR Y — 2L 1-OHP ZBi% T 5
LIE, KRIEPREMEICE LLBE~OHEBRIZORA D LEZ 2 6.

A

30 OG- Fem S

7 T T

Pain threshold (g)

10 om0y

-o—-Control =—1-OHP (2)
-11-OHP (4) ——Liposomal I-OHP (2)
0 -Liposomal 1-OHP (4)
0 7 14 21 28 35

Time (Day)

Figure 4-4: Time course changes in pain threshold by I-OHP administration (mechanical

stimuli)
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Table 4-7: Effects of Liposomal I-OHP on pain threshold (mechanical stimulus) in rats

Test grou Volume Experimental day
group (mL/kg) Pre 7 14 21 28 35

Pain threshold (mechanical stimulus, g)
Control 2 6 32227 33833 33.0=3.0 303 2.8 32233 29.2 4.1

## ## ## ## ##
Liposomal 1-OHP 2 6 31226 32529 34.7£29 30.0+3.8 28.8 4.3 27.7+£3.2
(2 mg/kg)
1-OHP 2 6 30.0 £2.9 14.5 £2.1 ** 10.7 £1.6 ** 11.0 £1.7 ** 8.7 £0.8 ** 8.0 £1.2 **
(2 mg/kg)

bb bb b bb bb
Liposomal 1-OHP 4 6 31235 22.8£2.1 * 22.7£2.0 * 15.2 £1.8 ** 15.7 £0.8 ** 153 £1.0 **
(4 mg/kg)
1-OHP 4 6 30.0 £2.9 13.3 £1.8 ** 9.7 £1.0 ** 9.0 £1.3 ** 8.7 £0.8 ** 8.3 £1.1 **
(4 mg/kg)

Test solutions were administered intravenously twice a week for 2 weeks.

Each value represents the mean + S.E.

Pain threshold (g) was measured with von Frey filament by mechanical stimulus.

*:P<0.05, **: P<0.01; significant difference from control group by Dunnett's multiple comparison test

##: P<0.01; significant difference between Liposomal 1-OHP (2 mg/kg) and 1-OHP (2 mg/kg) group by Student's t-test

b: P<0.05, bb: P<0.01; significant difference between Liposomal 1-OHP (4 mg/kg) and 1-OHP (4 mg/kg) group by Student's t-test

RBIC, REBRFEROZUMERMMO B E LT, AT v FOKREZE(LORER % Figure
4-5 }¢ X Table 4-8 (TR, ZALE TOMEHIIBWT, WHERL L VY R Y — (K 1-OHP (3
T, BG5BT - WAFNRIEE LT, — R EEOEE TH D1k
BN OND Z ENDroTNAE. Lo T, KEFTILTORELLZHRTHZ LT,
#E72 1-OHP DOIRFEEO T CTHREMEOZHEZFM L TWD Z &N R TE D EE T,
Control & bt UC, #EEER L VY 7R Y — 41K 1-OHP @ 2 mg/kg “CII AR M A B2
HV, 4 mgkg TIIAERMENRBD L. Lo T, SEIOEGFHIMIZIBNTEHEAIN
WEERZRET DL 2t oRkBESEONATEY, WUREETCIHMishzLE %
LTz,
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Figure 4-5: Time course changes in body weight by I-OHP administration

Table 4-8: Effects of Liposomal I-OHP on body weight in rats

Volume Experimental day

Test grou; N
group (mL/kg) Pre 7 14 21 28 35
Body weight (g)

Control 2 6 230.9 £3.7 285.4£5.6 333.7 89 377.5£11.2 416.5 £13.9 446.8 £16.0
Liposomal 1-OHP 2 6 233444 287.3+£5.3 329.0 £8.0 365.7 £11.7 400.2 £154 430.2 £16.2
(2 mg/kg)
1-OHP 2 6 2293228 274.7+£3.9 306.3 £6.5 350.1 8.8 385.7+9.6 420.6 £10.2
(2 mg/kg)
Liposomal 1-OHP 4 6 231.0x42 274.4 £6.8 2977 £72 * 328.2£8.9 ¥k 362.5+112 * 385.7 £10.7
(4 mg/kg)
1-OHP 4 6 236.3 £6.3 277.1£7.4 3000 £7.8 * 336.0 £9.6 * 363.5+116 * 388.6 £11.9
(4 mg/kg)

Test solutions were administered intravenously twice a week for 2 weeks.

Each value represents the mean = S.E.

*:P<0.05, **: P<0.01; significant difference from control group by Dunnett's multiple comparison test

No significant difference between Liposomal 1-OHP (2 mg/kg) and I-OHP (2 mg/kg) group by Student's t-test (P>0.05)
No significant difference between Liposomal 1-OHP (4 mg/kg) and 1-OHP (4 mg/kg) group by Student's t-test (P>0.05)
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$31 JAR%ERALCARPA ETILIZK DRV —LYE 1-OHP O IR 5L

AKIETIE, VARY—2L72EDF /7 DDS ZE kNG L7=B5I24 U % infusion-related
reaction (IR)\IZOWTC, U AR Y — 24k -OHP TOIRBA ML AN L. Bt ClIAdt4 o
THER, n=2 T2 OOEBREZEM L. E34HDIC, VARY—2{L1-OHP @ IR AHL/E
HOFHEZ BRI E L, bolus T infusion THeG-5 « W DB LN L7-. ARFEBRIZK IS
L4571 ha—)L% Table 4-9 |Z7R L7=. Tabled-9 D571 b a— it T G5 Lz
BRI MAE RN A —% (PAP, SAP,HR) DZ#Eh% Figure 4-6 |Z/Kk L7z, fx bz
pseudoallegic it 2 XG5 /X7 A—H (X, PAP & SAP Th Y, HR OZE{LIZEE 7 SAP
DEAITHE D TR E O & fiEIR S5 [104, 105].

FEMEXTHRTd 2 Saline SmL & 5 B CHIARNIR G- L, "I X=X OEEBZFH L& 2
AHNTROEYTHEIERBO N7, RWT, 0.1mgPLkg (U RERELE LT) O
HETYRY—2MEIOHP 285 L7 2 A, WO 7 ¥ THEFROZFE CTH 0, Animal#
1-1 OYEERET 5 &, BH 2 5% O PAP 28 0.97 mmHg, SAP 2% 1.4mmHg L5 L, T

DIREENZ B OTN, EE P L7 LME ROZITEZ 580 o7c. S HIC
Animal# 1-1 TiX 10 5& T& 5 1.0 mg PL/kg, Animal# 1-2 TILFLE 0.1 mg PL/kg D% 5-% 52
ML7EZ A, WINOLETE)N -T2, Ko T, FIREEG TIEbT 0 7RnImeE R 37 A
— 2 DEEBERBOIZLOD, LUEOEG CIIEMEZRD RN b, VAR Y —A1k
I-OHP IZHIfER IR ZFFE L 72, b L IIBMEBAEEN Z 683 2 /i dH 5 L Z 2 6.

I HIZ, MR G %28 L7~ T infusion #5281 22 L Ll L7=. Infusion #5-123
WTHEE (B0mL/h) TOEAIL K 2EE 2 iR 721%12, FEHE (150 mL/Ah) THEF
fifi L 7=. 3.0 mg/kg D U 7K Y — AL 1-OHP % 30 mL/h TRI#A L7= & 2 5, $E0) ICHEE 72 PAP
LRAEFIERZ L. £72, SAP] Mtfg WD IR 7278 HR 13 2 12 LR 208 75
77, Infusion DBAEE S 15 5HBICEEGEEZ 150mLh IZ EiFs &, 612 o< L L
7= PAP O EHENEZ Y, ‘Zﬂ‘i]\ﬁ%TiT“@%O)%L THERF S v7c. AR BN & [FERIC SAP

FZEL Loy o 7243, HRIZOTNRBOEene ERZRLE. Zh iﬁﬂ#%ﬁ@fﬁ’“

DB THDEEZ DN, KRG TICBIRE SNTRIRREENT T~ TAEBMICA TS

HEBOHBETH Y, FHEGIZ L 2R ET VW EE X T,

EBRORZIT, BtERIEE L TO Zymosan A 85 L= & 2 A, 5% 1 77 TR PAP
DO EFHE DT h 7 HR EF %272, £72, Animal# 1-2 TIXRE D SAP R LIS nT-.
Zymosan ¢ 512 £ 0, &5 L Ol RATIC I T AVEO i & 1EEhE 2 7~ 9~ 7R 72 @8 wk: i
JGNETLT-bDEEZ BT,
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Table 4-9: Administration protocol of liposomal I-OHP to evaluation of IR induction

Animal # Step 1 Step 2 Step 3 Step 4 Step 5

Liposomal I-OHP

(infusion, 3 mg/kg,

increased from 30 to 150 mL/h) Zymosan A (0.1 mg/kg)
Liposomal -OHP (positive control)
(infusion, 3 mg/kg,

Increased from 30 to 150 mL/h)

Liposomal I-OHP Liposomal I-OHP

1-1
(bolus, 0.1 mg PL/kg) (bolus, 1 mg PL/kg)

Saline

i I
(Negative control) . mal LOHP (Ist)  Liposomal -OHP (2nd)

(bolus, 0.1 mg PL/kg) (bolus, 0.1 mg PL/kg)

A) animal# 1-1
150 —+—SAP (mmHg) —+—HR (beat/min) —+—PAP (mmHg) )5
125 -
z 20
£
g 100 - -
= 15 ¥
20 £
s 75 10800aanasa orvey H
£ 0 %
g 50 W £
= . . Step 4 Step 4
% ,5 |Stepl Step2 Step3 (30 mL/h) (150 mL/h) Endof Step4  Step 5 5
N T T A A U
BN N BN N Q KN N S D
B) animal# 1-2
150 —+—SAP (mmHg) —+—HR (beat/min) —+—PAP (mmHg) 60
125 . 50
E A S
3 100 40
4 g
£ W E
£ " 30 H
S - 5
g % 20 &
ar Step 4 Step 4
> 25 [Step 1 Step2 Step 3 (30 mI/h) (150 mL/h) End of Step 4 Step 5 L 10
1 1 1 1 | b :
O S T SIS SO NI

Figure 4-6: Cardiovascular changes recorded in animal# 1-1 and 1-2 following treatment

with liposomal 1-OHP.

The upper and lower panels present the same data in absolute blood pressure and heart rate values

and in %, related to baseline.
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FEDERIZIBNT, VARV —2{L1-OHP (IHIfER IR %5 L2V, & L I3BUEIEEH
ERTDLERBENT. XoT, AFEBRTIL, Saline #50%, AEABOR S CTHIHES
T5H5ZELT, URY—2{L1-OHP D IR & X VHBICHRZ 5 Z LA HIW & Lz, REROE
H7'va ha—/L% Table 4-10 IZ/R L7z, #5710 b 32— L ZHE > TULE L2 BRI E R D
%4k (PAP, SAP, HR) % Figure4-7 [Z/x L7z,

9, MR TH D Saline SmL % 5 P CEHRNEG L, DIE/NT A —X ICRE%E 5.
RPN L xR Lo, T, TR EHY 3 mgkg) O5 & CRIERG 2 LT,
&G 30mL/h) ZBALIZE 24, Jeomat e FfEZ, $wo< & LziRED PAP |
FxmRL, SAP OIKT & HR OO T 072K T AR Sz, Sl % 150 mL/Ah (2 BiF 7
LA, WirD PAP OfERE AN O, B TRICRKIELE /oo 72, @i o SAP
EHIE3.7mmHg & /T, o<V ERELIZHR O LR (4.5%) DAL, ZAb0
ZARIT T R CAEHESPMICEE 2 L O Tl o o REBRICET 5 3 mgkg O#% 514, PAP
DFERDe ERZFER LI-OHRT, HERBEUEZ I Lol

YRV — L6 1-OHP OF G T#HIZ, ETEHAT VAV RY —L8FTHDL YRV —
LfE RV 1 e s (Doxil/Caelyx) % bolus THeH- L7z, Doxil I0MILE R/ NT A —F | THEE
THZLEDHERIN TS [107], RAMEOBUBIEOFELFANT 52 LN TED.
Figure 4-7 @ Step3 T/rL72 L 91T, 05 mgkg TURY —AMbERFZF Y/ rEev 28 5L TH
IRNT A= RITBEREARBO o= Z &nn, VAR Y — 2k 1-OHP & Doxil DREIZ
RAMEDOBUBEIEANGFEST 5 Z ERENT-. EBRORRZIC, BMESIRTH D Zymoxan A
EERNIZ 595 &, 23472 PAP, SAP TN HR O _FR-MHERR S, SR 70 i O kE SO
Nl & &hi.

UEOFRERNS, U AR Y — 540 1-OHP ORI G- C B W T HmBUER ST 77 4
TX—OEEERET LT =X IIGFEONRNoT. —RICAT VAR —LigEDF
/ DDS #4ATlX infusion reaction DFEFUIRAHETH D EEZEZHINLTNDIN, B REZ &
2, ARET TR L= U R Y — 20 1-OHP TIZHIY 2 7 135 < iﬁb\k%z b, £z,
Doxil & DRZAEMNEIEEZ AT D & bR .
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Table 4-10: Administration protocol of liposomal I-OHP and Doxil to evaluation of IR

induction
Animal # Step 1 Step 2 Step 3 Step 4
L.1p05(.)mal -OHP Liposomal Dox.
2-1 . (infusion, 3 mg/kg, (bolus, 0.5 mg PL/kg)
S;hne . . increased from 30 to 150 mL/h) P e & Zyn1.0§an A (. 11 mg/kg)
s (Negative control) Liposomal I-OHP Liposomal Dox. (positive control)
(infusion, 3 mg/kg, 150 mL/h) (bolus, 0.5 mg PL/kg)
A) animal# 2-1
125 —+—SAP (mmHg) —+—HR (beat/min) —+—PAP (mmHg) 25
= 100 20
£
=
2 s 15 2
P =
E g
E 50 0 &
= £
g 25 Step 2 Step 2 5
» Step 1 (30 mL/h) (150 mL/h) End of Step2  Step 3 Step 4
N b S o
Q Q D D KN B BN N
B) animal# 2-2
—+—SAP (mmHg) HR (beat/min) —+—PAP (mmHg)
200 45
175 40
£ 150 39
=
z 30
g 125 it B
) 25 2
Z 100 g
g 20 g
- 75 <
E ‘MWW“WW‘M]\“W 15 [-»
ar 50
Step 2 10
< P
% o Step 1 (150 mL/h) End of Step 2 Step3  Step4 5
A | T A
Q S D BN N BN BN Q KN S & >

Figure 4-7: Cardiovascular changes recorded in animal# 2-1 and 2-2 following treatment

with liposomal I-OHP and Doxil.

The upper and lower panels present the same data in absolute blood pressure and heart rate values

and in %, related to baseline.
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FA4E IME

KETIE, VAR Y —24k1-OHP D&M BE§ % 3 %2 206 L 7-.

%1 T, BEFOFEAlIE VR Y —2ME LB AE L e DI EERRBR E LT, T
N2 W20 K LB RO BRI 2 FE0 L7, 1-OHP % A7 VA U R Y — AMZE AT S
Z&T, EHERL O 1-OHP & bR LT, REZECREIRET L, sl ik x R EICE
WTC, BB R RTRE CThH D Z & 2on LT, IEEERL D 1-OHP TlX 10 mg/kg 73 lethal dose
50 (LD50) (A% 42 LR Sz, UK Y — 41K 1-OHP Tl 14 mg/kg T B2 w5t
RERN o1 E£7m, BIKIEWNZ LI, AT RVRY — LD FEERERRIE L 72 DT
Bk L CHIRWNEMEITRD DR oz, T, Ufy~A@ﬁ@%%ﬁ%kbf
Hﬂmmz%fxﬂrﬁ%%f EH5b00, HRFEE CIEES v~ 7 n 77—k EHIfEN K RIC

BENPLTHLIEOEZEZONTZ. Lo T, AT VAV KRY—A|Z I-OHP ZE AT S
_kfﬁé@%k%<ﬁif%é L AR CE T,

H 2 HTHEL, UARY—2{E 1-OHP IZBWTHR S 7 4+ — 0 AT R EMREMEREIZ O\ T
Bt L7z, 7 v FET/IZEBWT, cold immersion £ & von Frey test (2 L > C, 3EAIHK G
FEOEIRBIEDZ b2 G il L 72 & 24, EEHPR 1-OHP TIEERR DR R 2 3R 2 X 5 I2H
7R BME O FARD b=, VAR Y —244k 1-OHP TIHRE CThH-o72. ZOfEEMN
5, 1-OHP Z A7 VA YR Y —KMZEH AT DHZ LT, (LB OFF ORI 7o KAt a2
B CE 5 Z EAVRR SN, -OHP Mg X o R 7 E~DOIEFES, FRIMER~D AR AW
BBATNAMOLN TSN, UK LESGIZEY 2RO DM ~OBITHAMM L, &
DEENNZAE O RIEMAE~ DO SFEDHRR BT 2 /R b R S LTV D [74]. AT
JUCHARE L72 U AR Y — 2k 1-OHP 1%, BRNEHREZ I L, RIS COuE Olg#E 2 #ii)
THI LT, MREROBBELMEITLEEX LN,

FHIWETIE, VAR Y — 28RN OG- THEIHT D Z &N 5L TV 5 Infusion reaction
(RIUZHOWTHET L2, ZOMFTIE, 7% ZHH\We CARPA 7 /v W, UARY—2A1k
I-OHP OFEAZLE D LB R/NT A — & OEEZ 7l L7=. Szebeni HIZ L5 &, HiEhikin
J£ (PAP) Lt aH@RIMIE (SAP) 23, IR OEEZ K LB KM T 537 A—2ThH D,
U R Y — 2L 1-OHP 1% bolus & G2 W TH, Fiz, IRFEEMHED fHEKESIZBNTHZEN
HINT A= ERBD o T, RFEORAT VAR Y — LK TH D Doxile TiE
IR ORBLERBET HT —ZBFLNTWDN [107], UARY—24E 1-OHP TIEZE 9\ iz
AREME 2 RIR T A FE BITE SN TV RV, IR ORAEICIE, T/ RFTHD LW ) BELIsh
Wb, ILEMICL2ZRLBE#ET L LS TEY [96], ZOHRIZBWTATILVAUKRY
— AL -OHP (ZEE LWARDLETH DL EB X b,

PLEOREREMNS, 1:0HP Z AT VA YR —MIEHATDHZ LT, BEMOBANL L2
B REY O in vivo BFEEZETA YR Y —LBFINESENT-. Lo T, WAL L TO
BHbBE L BT, 2REFEHEDNT o ATENT 1-OHP "WHIOBFICHII L, A7t
AL 72D 2 ERMIFSND. — T, BUROELEEIE TIXZAIOFRIC L HI5% S — %
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HThHDI b, AFlZHNTIBERLY VA ORZLFERALICHTZRETHDL EEX
. £oT, WETIE, BATOBILFRIEL VAL YVRY -2l e~y F 738
TBRRIEOREITIANT oA EIC i) e 2 & & Lz,

78



79



80



FSE YKRY—LIELI-OHP & S-1 DHAREORR EEENB/NMNREDEL

B1EH #E

ATEE £ TOMFTT, Oxaliplatin (I-FOHP)&Z £ A L7z U AR Y — ABFNZHOWT, WEH DD
FEH LA AR 2 72 BAIBH I & B 7 L & W= HUE A DDS & L C oA FMERGEZ o T
X7z L L2nn, afizA M7 PiE#l DDS 2B L& LT, BEOE(LFFIET
FHANC X DML <<, FIC—R s ZRIBREPBEABRE R ZLIImTHY, &
BoFuEAE R 2 2R 0FHBRIENERTH S [108-110]. PFHFEEICBW TR, B2
TERBET & FrofuE A O OFHIC K - THEMZRTIESEDI R ZME L, 72, Hx OfuEAl
WFF ORI e BITER R R BT 2HEZ K T EE5 2 EBRHNTH S, Hlx X, 1-OHP 23K
<HOWHLITWA RIBE DTS, 1-OHP, leucovorin (LV), 5-fluorouracil (5-FU)® 3 %% {}fH
3% FOLFOX 23 < WV BT 5[13] (Figure 5-1). FOLFOX (ZHBWTIE, HAITOHIE
BN ENTRD ST 5-FU OFFE FORBANFAI SN TND Z L&, B2 XD RigHRE
WERMIET D2 ey, LD 1-0OHP IRINT 25 FET S [19,89]. 1-OHP DR
SN K Okt & md 5 Z & 1, FOLFOX OffZ R T2 Z LI2b 2R3 50, 22
ETORFZEDY, ZNHOMEIT 1-OHP OV R Y — LI K-> TER SN D Z & A
Enb.

—J7C, FOLFOX (2B TIX, 5-FU 2 1~2 HREEORHIMOEHEEFEIC L > THRE S
N5, ABRBSLELIRD 7 —AH %0 (Figure 5-1). F£72, 5-FU 2 L7z b—
ENNDIR T WA R TORFHE D FRETIEH H H DD, CV (Central Venous) A —
MZEHRRIS S5 7-EEORETEIRT DI LIFERFICE-TAHRTHY, BOFVE-EN
IRRGED U 27 L HIN$ 572, BED QOL 2 LK T EE5 [111]. 2 5-FU DFf
a2 b 0L LT, BROZRERFEATHD S-1 ICHHmRFELNLTVD
[112-116]. S-1 1%, tegafur (5-FU ® 7' K » 7), 5-chloro-2, 4-dihydroxypyridine (CDHP :
5-FU 77 f#FRZEA), potassium oxonate (Oxo : {HALE B MEEJHA) % 1:04 :1 (mol/mol)
THHAEDOE AR THD. S-1 10 CDHP 2343 5 biochemical modulation 1%, 5-FU &
IRARE I 1T D ALHEESE T 5 (dihydropyrimidinedehydrogenase: DPD)% 58 /JIZ AT %
L CMHREEZ R HERFT 52 R AREL 72V, 5-FU FRBEHE O KW EhRE 2 Bt L 7=~
07y AR ELND Z DD, FOLFOX IZEIT 5 5-FU OFGsEORBEFE L 215D
[117]. 7=, BOAFITHDLZ NG, ERLo 5-FU ikt & B v, e AmAE (MTD)
7272 G E A HEIR G T2 Z E N TH L7, 2hREZHER L 52 QOL dmh ki
bEETHEEZLND. ZOXK ) R D, FOLFOX Ok L LT 5-FU/LV % S-1
I X i % 72 L A 2 SOX (I-OHP+S-) SRR BT S v CE Y [111, 118], FOLFOX & [H%:
L EDIRIEN B D I 70 & THRIEMERS QOL DENARER LY A L & LTHIHEN TV S.
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FOLFOX

One of the most effective therapeutic regimen against
colorectal carcinoma. However, FOLFOX may reduce QOL.

Disadvantage of increased

inconvenience and morbidity of patients
FOLFOX6 . related to the use of a portable infusion
46hr. o @

2hr
b’

—_— — —
I-LV 200 mg/m? Continuous infusion of 5-FU 2400 mg/m?

[L Bolus injection of 5-FU 400 mg/m?

- P——

2hr

pump and a central venous catheter.

Metronomic dosing of oral fluoropyrimidine formulation
S-1 can mimic the pharmacokinetic profile of infusional
5-FU in 5-FU/LV therapy and treatment with oral

Do not exert antitumor formulation may help increase QOL.

activity only itself, moreover,

.
have an onset of neurotoxicity =
as the dose-limiting toxicity. S-1(5-FU) W= -
NS
@) s
H "
N O N__OM KO,C__N._0O
I r"" P N wn
Liposomalization of I-OHP could o on §
improve antitumor activity and toxicity I’“:’"' I/ G""’::" ’,O'"“" ""1"’“'"'"
by EPR effect-based drug delivery. -

Figure 5-1: Schematic diagram of characteristics of -OHP-based therapy, FOLFOX

S-1 DX HIT, HEHREIZKT 5 MTD X0 bIRH &4 RHIMFE D & LER# G- 2 %1%
I% metronomic chemotherapy & E % 41TV % [119-121]. Metronomic chemotherapy 1% 1 [F]?D
BHEENDPRSMMOFUEA EORMOFHNATEE TH U, tegafur X° capecitabine,
cyclophosphamide 72 & #% 1 #% 5 R RE 72 HUJE 4173 metronomic chemotherapy (238 L TN 5
[122-124]. Metronomic chemotherapy (FARDOFEIEA I Z, MEFHEREREE LTO
flm b PFEREOZ EN M BN TWD [125]. EBRIZ, S-1 EHARENT-TH D
Thrombospondin (TSP)-1 OFEEL &4 Lt S &, (& ﬂ@ﬁﬁﬁﬂiﬁ?ﬂq oy 2 ERHE S TW
% [126,127]. TSP-1 1ZMEWEGMIAEIZIEH LT\ 5 CD36 M 7EL, B A/X—F-3 DiEM:
bt L<IXFas U Wy ROREEEIMZ LY TR M= A %FHET 5728, S-1 O metronomic
chemotherapy |ZMEZ MLE R ICKTHEM AT 22 & mbit T g [128]. i T, K
M EOHHEAIR 52 & 2 BGIME R b & O MUNREZ (k23 F / DDS & OPFHICH I TH
HT EERTHESHD [129-132], S-1 @ metronomic chemotherapy & U 7R Y — A4k 1-OHP
OO XY, FEWELEOIERET 2B PR BN D TRt H 5.

PLEDOE NS, S-1 Z 72 metronomic chemotherapy & VU 78 Y — A4k I-OHP OffH I

BT DS R, T ONCOFAREO U A Y — 2k 1-OHP ORPNZEBNIZ SOV TRET 24T
S 72 ARNENREFE M OFE R 5, S-1 12 X % metronomic chemotherapy 737 / Fi - D I FE
PEICES 5 Z LRI T2/, J/ DDS OESEEFREMRIEN (priming) 267 52
EIMMERFELT.. IRWT, Z0 priming fEFRN ED X H BRI N TW Dz BifigT 57
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DIZ, S-1 HERFOIESENBUNREDOZ L Z /MG L, T/ ki OREENZE) & O RS 2 FEMh
L7z, ZNHLOMF%2#E L, S-1 @ metronomic chemotherapy & 1-OHP £ A Y 748 — A HA|
OOFREIEDOH FAMEIC DWW TREME L 7=.
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E28 EREBRAZE
BI1E AE-RH

IKFBIRMKEARA 7 7F 2V > (hydrogenated soy phosphatidylcholine; HSPC) M TN 1,
2-distearoyl-sn-glycero-3-phosphoethanolamine-n-[methoxy(polyethylene glycol)-2000]
(mPEG2000-DSPE)(Z H itk &t R, HA) O AF L. a b A7 v — L3t
K (K, BA) HEEA L. 1-OHP K ONME ARG T v b e ) I A S-1 (tegafur,
5-chloro-2, 4-dihydroxypyridine } N potassium oxonate @ 3 i%57 % & A)IZ KRMEIE S T¥ OGR
W, HA) B AT L7, 3H-Cholesterylhexadecyl ether (“H-CHE)!Z Perkin Elmer Japan
(Yokohama, Japan) 2> & [l A L 7= . 1,1’-Dioctadecyl-3,3,3°,3 -tetramethylindocarbocyanine
perchlorate (Dil) &2 TF 1,1°-dioctadecyl-3,3,3°,3 -tetramethylindodicarbocyanine perchlorate (DiD)i %
Invitrogen (Paisley, UK) & ¥ JiE A L7-. Fluorescein isothiocyanate (FITC)-labeled rat anti-mouse
CD31 monoclonal antibody /& Chemicon international (Temecula, CA, USA)X VA L 7=.
Hoechst 33342 }2 OF 3,3’- diheptyloxacarbocyanine iodide (DiOC7) I3 AnaSpec (Freemont, CA,
USA)BIEA L7, FITC-dextran (M.W. 150,000)% TX Drabkin’s reagent |3 Sigma-Aldrich (St
Louis, MO, USA)/> 58 A L7=. In Situ Cell Death Detection Kit (TMR red)/Z Roche Diagnostics
(Indianapolis, IN, USA) BIEA L7z, Zfth, EERICHWZHIKT o 7 L— R ED (0
A LAY

$218 FALEBYRTERROEE EETTILOMER

5 JAlROFEME BALB/c ~ 7 A & O BALB/c nu/nu ~ ¥ AIXHA SLC (AR, FH) 7 55
ALTe. FEBREWIL, BEIKEEHICABIZY 78 ATE, FHINTCRESE (—EDIR
A, 12 ROms - BIY-A 7 L) T THRE SN, T XToOEMMIERIL, AARICKEIT S8
W - NMETTA R A NZHERLL THEi S 7.

Colon 26 (C26) ~ 7 A KAGHEEMIFEEEIE, Cell Resource Center for Biomedical Research (HJL
RN 20T, BA, G KA L. v b Rg#EMigtk DLD-1 & O DLD-1/FU

(5-FU ffiftE) 13, KMEEES T30 AF L7z [133]. AMlarki, 10%0BIEE LA R
My (HARNA A F A, JRE, HA), 100 units/mL penicillin, 100 ug/mL streptomycin (ICN
Biomedical, Aurora, OH, USA) %R L7z X Ny aZsilia g — 7V (DMEM) (Nissui
Pharmaceutical, Tokyo, Japan) M O RPMI-1640 Bl (& &7 ¢« v AF6MEE, Kik) <, %
NEI3T°CD 5% COr A ¥ 2X— X —NTHHE L=,

BALB/c ~ 7 AIZ1%, 2x10°{# D C26 Hifdz 200 uL > DMEM B 25k U CIyaiie M2
fi L7=. BALB/c nu/nu ~ 7 A(Z1%, 2x10°f# @ DLD-1, % L <!Z DLD-1/FU ffiffd% 200 pL
O RPMI1640 55 12l S8 TR T ISR L7, BAE L 7o 23 H5E L, IS (AR 2
40-60 mm?® (3 L 7= I il TR 2 A6 L 7.
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FIWE JRY—LEFIDRAR

F R A — 2B B 1-OHP VR Y — LB Hl

HSPC/= L A7 12 —/L/mPEG2000-DSPE (2/1/0.2, mol/mol) #>5 72 % 1-OHP &4 PEG {&ffi
URY — L7, BEROWAZEFIEIC L HRENE TR L7 [134]. RKELAD I-OHP [X&EHT 7
&> & (Slyde-A-Lyzer, 10000MWCO; Pierce, Rockford, IL, USA) % H\\T, 5%~ KUps
RAWTEN 21T 72, 5557 8AIF o 1-OHP 1%, JRW e # Z-5700 (Hitachi, Tokyo,
Japan) CE&EAL L=, U URERE X AL TRIE Lz [135]. Kif-£81%, NICOMP 370 HPL
ZHWTHIE L7z, 1-O0HP ® Y R Y —LA~DOE AZ=IL, &N CREA I-OHP FrE) mitk D
drug/lipid tb 23R T 25 2 & TR L2, Fex OFFEYEICB T 2B ADRITIB L Z 20% TH
0, ZOMIXMOFE TN —TRHEE L TODEMEY b 3 HRERL, ®mEAZERH
L THD.

Bt - RIEEERAV PEG (Effi U K Y — 2 Ol

PEG &£ U AR Y — L DAENRN i 2 5§ 5 72 12, @k Dil - DiD X° RI (*H-CHE)
TR LY AR Y — L& Uiz, L EZ LU TIRT.

PEG &£fi U 7R V¥ — A%, HSPC/=t L 25 1 —/L/mPEG2000-DSPE (2/1/0.2, mol/mol) Dfl§
EHLARIZ T, N A AEEZRWCTHR Lz [136]. RICHHT S &, NEEOHEKIEE %
7 v a R MIEMRE S, 1 mol%DBUKMEEEtsR (DIl £7213 DiD), & L < IFBUIHPERR
WA CdH % PH-CHE Z# 3LiEME L, IREHICHD IAE T2, Z ORFEEIRIXEHEE s SR L —
B —WNTHBIRE 2 78R SE T2k, 7 ARBOBERICIEEER 2R ST, Bon
NEE IR A 5% 7 R o CARRI S, MU R Y — L0857, U R Y —40%, FLEE 400,
200 TV 100 nm DR Y 7 —HRFr— M7 ¢ /L ¥ — (Nuclepore, Pleasanton, CA, USA) %
EYEIE ST, MULHT ZEICL o TRARERE L. VAR Y — AOFHRF£1%
NICOMP 370 HPL (Particle Sizing System, San Diego, CA, USA) Zfff L CTHIZE L, 100 nm
BETHDZ Lot Uiz, IRERE X AETHIE Lz [135].

55418 S-1 &1-OHP URY—LOHABKEICH T LMERENR
C26 Ml % 2 NHfE L 7= BALB/c ¥ U A 2B WT, EFHOKFED 40-60 mm? (22 L 72 I
TIHERZBM L, WERABAZ 0 HE & L7z,
FHAN OB A Y 2 — VT T oMY & L.
1. S-1 (metronomic dosage) : 6.9 mg tegafur/kg/dose TO0 HH5H 21 HH E CHEAROKE
L7z,
2. WEEERE 71XV AR Y — AL I1-OHP : 0, 78 KN 14 HHICTI-OHP & LT 4.2 mgkg &7
LI U AREIRE D &5 LT,
3. 1 200fH¥E 0, 7, 14 B BICIFREFRN E 7213 Y A Y — (L 1-OHP % 4.2 mg/kg & 72
HEIIT T ARFIRE V&G L, S-1 1% 6.9 mg tegafur/kg/dose 2 0 H H225 21 HH %

85



THARO®KE LTz,
JESE 3 BB EIC ), FREZHWTERR - ARZFHII L7z, EEAREITR A &2 HWTEE
BU7o. PUESIEEE, FIES AR (B 20 O LEFHEd 2 2 &1 X 0 aFfl, ME5HsH
mfl=x c s L > CTHH L.

A): Tumor volume [TV, (mm?*)] = 0.5 X Length x Width?
B): Relative tumor volume (RTV)
= Tumor volume on day n/Tumor volume on day 0
C): Tumor growth inhibition rate [TGI, (%)]
=[1 — (mean RTV of treated group)/(mean RTV of control group)] x 100

B 518 S-1#%E5A PEG &8 ') ﬂ-i’v—A(J)EﬁiW\?ﬁl‘&laET%&%

C26 HEET /L~ ATk L, BEEORFEN 40-60 mm? (ZEE L7 Z & ZfER L, S-1 OfF%
G2 Bt L7, S-11% 6.9 mg tegafur/kg THEH 7 HEH G- L, S-1 TEGEKBIZY RNy — L8
Hlaefkh L.

U iR Y — LN EIRO S 2 5l % 72912, 3H-CHE 1Zi% PEG &fifi ) R Y — L& flEE & L
LT 25 mgkg TEIRNIR G- L7-. VR Y — 25144 24 BRI, Mg, O B, AT
g, Mgk, BEOY T AR, IRVSORBRY v T TS L, R IRIRIEE
BrE L%, EEANE L. 3B o U eITBEH o 0 JIE L72[137].

IHIT, NEFEYMTH D 1-OHP OAEMRN A2 il 272912, 1-OHP U &R Y — A 5H|

(IFOHP & LT 4.2 mg/kg) ZFFIRINTES L7z, #5746, 12, 24, 36, 48, 72 K TN 120 HF
M2 BRI L, Ok~ 22U L CEBLOERAZRME L, EEZ21ELE.
Z D%, TR AN Z, B LY (600 W, 254y, 50°C ; ETHOS TC, Milestone
general, Kanagawa, Japan) TiE{b L7=. 7o B4 (Pt) &4 =L, ICP-MS (Agilent
7500 series; YOKOKAWA analytical systems, Tokyo, Japan) % FHVNCTHIE L7z, 3pEhae X7
A—2X, ZEBME T 40T 4 T ERNZFARTA—FWET BT T A SAAM 11

(SAAM Institute, Seattle, WA, USA) Z W TCHEH L7,

F6E S-1EBEMNPEGEMHYRY —LOEBNEERULHICRIZTHE

C26, DLD-1, DLD-1/FU f5E7 /L~ 7 A%t L, JEEOMREEA 40-60 mm® (Z#E L7 2
EEMERL, S-1 0GB LT, S-11% 6.9 mgtegafurkg THEH 7 HEE G L, S-1 &5
wA&AIzEt (Dil, DID & L <% DiR) 1%k PEG Effi VR Y — L%V UfEE&EE LT 25
mg/kg CHIIRNE G- L7-.

invivo 4 A— 7 Clik, ~7 A2 DiD b L < I% DiR £ PEG /b V &R ¥ — 2 & )2 R
5L, fEEORRIZB W CTHOLEG AL E LAS-4000 IR (E+~7 (/v A, B, HA) T
W ES L7, dEEiI 1/100 B OB EEFIC THRS L7z,
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RNT, URY—LOEZENMTIE, ~ v A2 DIl @ PEG bV R Y — L RFHRAE
HU, 8524 MM%BIC~ 7 AZEHR ST, mAET XA M T UK A MEEE T, B
PEFE 5 77 AiIC FITC-dextran (5 mg/~ 7 R) ZBFHIRNEE G- LT, ~ U A0BEEAZERIRL,
RILTAATE RN ATEY OCT 2 XY R (BT T 774077 =910, FIL, AAR)
WG & RS S, B REHT 2 T A A A %~ b (Leica Microsystems, Solms, Germany)
TEI Sum DYRICHIVHL, AT F7TRZ~vv ML, ZEQP TS T, Y
7 VIR EOEEARMEE (BZ-9000, Keyence, Osaka, Japan) % FHWCT#IZ L, PEGILY R Y — 4D
TEBEN A 2 5l L7z, SRECEB W T 3 HOERZ 55 L L, SEE» D07 104
DEMEZITEIR LB 206 30 o mifg 4 B L, fi#tr Y 7 b © = 7 (BZ analyzer, Keyence)
Z D TRERT L 7=

FTE REFBICKDZTR =R

A& N BRI X OV 7 AR b — 3 AL O ez ki b AR ge 0%, £Zhst CD31 Ab F5 &
X Terminal deoxynucleotidyl transferase dUTP nick end labeling (TUNEL) %8 % HW N CTiT o 7=.
S-1 (6.9 mg tegafur/kg/day) T 7 HE#E Lz~ v ADEEZ, f&HED S-1 #5005 24 K
BICEBR L, M LEEEIE R I AT A AT AT E D OCT 28 o R Gl S
To. WfEEt 27 VA RSy FT5 yum OEISTEURLL, AT7A4 RZ7FRC~U ML,
ZER TR S 72, B & 4% PFA T 15 0o % =2 _X— F L TIEKREE L, PBS T4
L, 5% vilijE7 /L7 (BSA) in PBS#HWER T30 M7 ayX o raLi. &
512, PBS TUEHHE, Yo7 L% FITCHE# T v Mt~ U A CD31 Hifk (1:500) & HiC 4°C
T—WpA > F2— K L7, TUNEL $fai3%y N CHREINZ 7 v b2 — LW Eii L
7o, %Y th1% Hoechst 33342 (1 pg/mL) & ILIZ=IE T 5 A > F =X— K L, PBS THF L
. D, YA LT ERY R Y 7OV B O BSEE BZ-9000 TEIZE L.

(\‘@

£ IE [EEMEDERTE

S-1 #5523 E5 O MK RETTIC X IF T B Z T~ 57201, Hoechst 33342 & DiOC; &
7= double fluorescent dye method[13811Z & ¥ i L7=. S-1 (6.9 mg tegafur/kg/day) % 7 HI[H
Beh- L C26 i~ 7 212, 20 5 DR &2 BT CEh Zh os0t sk 2§k G- L7z (Ist:
Hoechst 33342 (15 mg/kg) , 2nd: DiOC7 (1 mg/kg)). DiOC; D 5- 5 ikl ~ 7 A &5 L,
fESE A2 M L7z, OCT 2> Xuy RECHRE LZESEY A (ES 10 um) %2 L—V—ER
UL SRS (LSM 510, Zeiss, Oberkochen, Germany) % W CTHEIZ L7-.

F7o, EFOMRZ ERd 27201, BEHETO~E7m e (Hb) KOVEALT
FITC-dextran D8z Y58 ZHE L7=. S-1 (6.9 mg tegafur/kg/day) % 7 HRE#& 5 L7- C26 1
JE~ T A2, FITC-dextran (5 mg/~ U R) ZHRNEE L, 5 5%~ 7 AL HBIHEE S,
fEEEZRN L. BEE KB LENLEREY A AL, HonRETR— M 14,000 xg
T 4°C, 15 ffE O BEL -, Z 2 TR EFZIEICH Lz, BB 7R BRI H
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K9 % Hb X, BERO FIEICHE> T, 43 EEEET 540 nm (2351 2 5Bk D WO B 2 J1E L,
JEIE N ORI EOFEE & L72[139]. S BIZ, #OEmOtERE (B2, BOR, BA) %
VWNVTC, ex/em =495/520 nm C, M D FITC-dextran > @ FITC Ot SR A 4 SN C LT O
b5 MEEOERE UCTHIE L, MRARERERIE, DT> ThRE L.

Relative perfusion index

= [Fluorescent intensity of FITC (functional vessel)/ODs40 of Hb (blood volume)]

FIIE HHEtFrIEHE
2 TOWERRIIFIME EEERZE, b LUMURME LTE L. MEHFRIITIX
GraphPad InStat (GraphPad Software, La Jola, CA, USA)(Z & Y, ifi{ill unpaired t 18 & % S L 7=.
FKUEIL P E% 0.05 R ICHE L7z
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F3H WERUEE
$11E S-1 &YRY—LIt 1-OHP HFI D H# AEED A AL

S THik 7230, S-1 1L FOLFOX OF T SR OB LR T 5 —H>DFEL L
VR LZEND, OHP EOJFH LU A BT BHEA TV D111, 118]. FEMFE L DOFEMEN
B ThHLERINT-arex—varThhr I b, RFETHE LY AR Y —41k
1-OHP & Off LD H AT DWW TRRGET L7z,

PO D B B3 2 55 % Figure 5-2 (R, £E, R—A LY A & 7 5 #EER 1-OHP
&S ERERO M - F HTRRIZ I T 2 HUEE DR OFERIZHOW TR~ S . WEHER 1-OHP
HAITIHRE L35G, SR0FRGETIIIE E A ETUIESEN RIS SN2 -o 72 (TGL: 19.0%) .
FRNIC B G- S 4u7z 1-OHP 1F, BHElZ 5200 5 2 & Tl N BHERT 5 5 %, 1
F10 1-OHP O KAFARMERRCMIE S X7 BITHE S LTORRE T T 2 720 2 Jd#H L
enEB BT, F£72, S-1 @ metronomic chemotherapy 1%, ERER 1-OHP HifAl & bhig L
TEWEEZh R 27~ L7 (TGL: 36.5%). S-1 1% metronomic |23 H #5452 L2z,
5-FU O3 f#f#sE CDHP OEFIC L Y 5-FU 2SRRI FIC/AE L TV DIRRE L 22 D72,
PSS R AZFE L - b0 L EZ N7~ S-1 L FEHET 1-OHP @ 2 FlOGHHIZIT) % HilEs
PRI, ENENZ B THWLE K0 SBEICEWHUER R 25 572 (TGL: 57.7%) .
ZAUZ 1-OHP 28 5-FU OAF(E F TRV ZHET 2 L WIHBK TOZET VX EFRIUL,
FED BWZENZNOEAIEN E > TEONHETH D EEZ BN,

TNT, ARSFOTZAMNTH D S-1 & VRV —24k 1-OHP O G FIRIED HUEE %
L7z, 9, VAR Y—24 1-OHP IZ2W\WT, B EORRITEDTIFREE 1-OHP & ik
L CRWILESE 2R Z R L, S-1 & free I-OHP OO FRE & [FIFLE OWHUIESE SR 27~ LT
(TGI: 52.9%). %7z, S-1 L UAKRY—2{L1-OHP 20T 252 & T, MoREL iR L TH
BICEWPIESN R A RIS 2 2 LB BN ERY, ZOEEEFEMEIE (TGD 1% 87.0%
EIEFIZENBDTh o7, ZOX I BREREMEONHE & LT, %1% &k~ 7 1-OHP
£ S-1 G-FUEWIHIEKIDa Ex—2 a VOMMEOR SICEAE0 b UREZ LMD,
ZINFETIIR LI X DIZEPR R RICHE S HigEAlT U 23U — % metronomic chemotherapy 73
Xtz b RELFHELTWEEEZONTZ. T4 5, S-1 ® metronomic
chemotherapy (2 & 2 IS O MK #EHEIC L > TY R Y — OGBS TE L, G~
® 1-OHP FREENSH K L7REER, ERRo X2 mnWiiEEEnGoni-botExoh
7.
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(A) Anti-tumor activity of each treatment (B) Tumor growth inhibition of each treatment
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| : S-1 metronomic (daily, 6.9 mg tegafur/kg, p.o.) & \‘,sQe \',&e
{ X
N
- : Free or liposomal 1-OHP (weekly, 4.2 mg/kg, i.v.) <

Figure 5-2: Antitumor activity of and liposomal I-OHP in combination with metronomic
S-1 dosing against Colon26 murine colorectal carcinoma

(A) The antitumor effect was evaluated using subcutaneous tumor established by injecting 2x10°
Colon26 murine colorectal carcinoma cells in the flank of the abdominal region of male BALB/c
mice. N=5 mice per group. p<0.05. (B) TGI was evaluated using Colon26-tumor bearing BALB/c

mice treated with metronomic S-1 dosing and liposomal I-OHP at 21 days post initiation of therapy.

F7z, BHEOHEE L LRI P OMREZ (LA GG L7 (Figure 5-3). W#HER! 1-OHP,
S-1, UARY—24k1-OHP O BMP: 5 2 5 1 7= i, ARAERE L e U CHREZLICIZIEE
WAR BT, SFEIHW dose TITAEBUCEEN D & 5 @RI B LW 2 LR 6
Elpodo. L L7eis, S-1 LiEEER 1-OHP, S-1 & VRV — 44k 1-OHP OO HEETIE,
ARAERE & g U CRIFRE OREB R Sz, £, S-1 L IFHPR 1-OHP OfFHEEIZE
WU 1-OHP DG EZITHCHH R E R BB Sz ns, S-1 & U AR Y — (K 1-OHP O
OF BRI B W TR 2 IR BB DA H > 72, S-1 LR 1-OHP & L <XV R
Y —2ft I-OHP Z0fH3 5 2 & T, &ETLHEAIORENHEINT 52 &b, KERIC
BND Lo s BB Lz LR EnT. £72, S-1 & OHFRIEICBWT, R 1-OHP
I EE DO EFAMRICIGEEZ BT 5 20O RERPBE IO L
Ezoife. 5T, UARY—24 1-OHP TiX, VR Y —AZIEMBRIIIFMEE R ERH
WRA~OBATRD TO 7, MHPEHET YR Y — L0 Dika T Sz 1-OHP 23 IE
AR L CH A=V 2 B2 e R, RAICEREBRBEB LD EEZ 2610, R
L LT, S-1 LlEHER 1-OHP & L < 1% VU R Y — 241K 1-OHP OBFHREIC BV TIE, HHRED
EHMEOBENERTHZ N oT-. LLANS, FUEESHRICBOTRALEZ X
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DR U ARY = 2MUIZ L D EREDRITFEETITA SN ARWZ ERbiro Tz,

140

S 120

%

= 100

E

<

= 80

2

<

60 = Control = S-1

”

=

& 49 | = freel-OHP -+ S-1 +free FOHP
20 < Liposomal -OHP - S-1 + Liposomal I-OHP

0 5 10 15 20
Day post therapy initiation

§ RGN iREsEE AN

‘| S-1 metronomic (daily, 6.9 mg tegafur/kg, p.o.)

- : Free or liposomal I-OHP (weekly, 4.2 mg/kg, i.v.)

Figure 5-3: Body weight changes of Colon26 murine colorectal carcinoma-bearing mice treated
with metronomic S-1 dosing and liposomal I-OHP
The body weight change was evaluated using colon26-tumor bearing BALB/c mice. The body

weight was measured at 3 day intervals. N=5 mice per group.

Figure 5-4 (A)XMAEF O PREIZESEOMBETIRELNEZ 7 7 7IZLIEbDTHD.
TT MO ARIVDEY, RAEREE S-1 METFORICEITEO HT, S-1AENY R
Y — 2L 1-OHP O MAEHFREZEICITHEL 52 202 ERbh oz, Lo T, S-14EI
I-OHP & A PEG &ffi U 7N Y — LD M H1 7 b DIEKHEE I L OU A2 3517 5 PEGERH U 4 Y
— AN BHO 1-OHP ORHEEIZEEES 52720 EE 2 b, [FRZ, 2D OfERIT
S-1 #45.28 PEG &fifi U & Y — M)azgfw U7 T AR ToH DN, Mg w2s 5 2
BRNZ EaRTEEZLONL. EHIT, RLEREE S-1 LEREICBWNT, B#~7D 1-OHP
OBATEEZFHME L. B a@m@ﬁ%ﬁumzﬁ%%iﬂu;ﬁza‘é: EIE, PUEA ORI R EME
TH HHHINE 2735 ECEETH S, Figure 5-4 B)II/R-T L 512, RUAERE & g
LE, AETIEZ2ONLOO, S-1 ALERED I HVE T O 1-OHP B EE 03 E T @ MEm 2 S
7o, ZHUTEBE~D I-OHP OBATHTLES N TWHLHEERET L L O RT —Z ThDHNR,
S-1 & U AR Y — 24k 1-OHP OOFHEE, S-1 & FEEER 1-OHP OOFHEEZ LR L TH & LUWMAE
ZLIZA LN TV WD E0nn, ARBE S ZEHEY 1-OHP BE D FAIE, BEHEAEK
WAEOO KO RBEEREEBIIEE L Wb LtBEx Nz, £, HF2EIIRLZHEY,
1-OHP @ U AR Y — LI Lo C, MiREMEDOIEE RUGENRO b= 2 Lnb, SEOEH
BATEODZEMN 1-0HP & S-1 OB CTREEE & 72 2 FIREMEIFE WV & B 2 bz,
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(A) Plasma concentration of I-OHP (B) Bone marrow accumulation of I-OHP
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Figure 5-4: Blood circulation and accumulation in bone marrow of liposomal I-OHP in
Colon26 tumor bearing mice treated with metronomic S-1 dosing.

Blood circulation (A) and accumulation in bone marrow (B) of 1-OHP encapsulated in
PEG-liposome was evaluated using colon26-tumor bearing BALB/c mice treated with metronomic

S-1 dosing. N=5 mice per group.

&2, S-1 & U AR Y — 54K 1-OHP OGF FHFIEIC I8 1T D AH A 22 HUIBIE 20 R D A J1 = X 2
FRBIC T, 1-OHP OEGEEATE 2 RIS RHN L7z, EORER (Figure 5-5), #5-4141Z
BOWTHOTNTEHDL DD S-1 LERETHEIZE W FOHP IRENFEO bz, S 61,
BLRIZRONEFID, RAERHICO T, FEEN 1-OHP JEE & 55 24 REMLIFE 36 FEf%1C

JCHRDIZHED LIzolzxt LT, S-1 ALERETIX 24 FEE 64072 < & b 48 FEfffL &
TILEW I-OHP B 2R > Tz, Ko T, S-1 LEIZ L » T U R Y —AIZNE S 417 1-OHP
DOIEZE~OEER ML, EENICERBICOT > TR EDMHERmRH D Z ENgnoi-.

JEBENTO 1-OHP OFEHERIE, OV R Y — NI SN E£HFET D, QURY
— LBV TREMAL e SITBAT LT, @M TlwiL/c b ORI Z /37 RIMERITHE &
L7z, FORENREZ HILD. RILERE TGN O 1-OHP 723 24 KR LA LT 2 &
Mo, VRY—Lh5 0 U —AE/ I-OHP BDEFFEERICKE -T2, HLIE, VHRY—A

IRFF SN E MG S P (RFMIRICKSD, U IBITT 072 E) shiztEx
S, T S-1 OFARHE EmWEEBSIR NG O N o LB TIE RV EZZ TN D,
—J7, S-1 AL{ERETIE, RALEREL VY b 1-OHP IREN R < MEFF S TR Y, JEEN To 1-OHP,
H LTV R Y — LOMBERMEE ST\, UVRY —A0ENEMICE L Tz
NETIEEAEWLNITR>TELY, HENTORYB A B2 5 ZBIRIILHUC X 515
FRTH D D0, EEMERORERZ S0 L D BERAECEMIAIC L2 H ALOFRTH
5#K%f%é -OHP #i R IER D A B = X 5 & LCIE, S-1 ALEIZ X 2 JEEN O/

F2AE CEsii e -<CR B M Aa OMAASEFEIZ LV T A VY — AHRBER O W72 E) 13V
ZKV—_A@HH%’E@@ LINEEEYTH 5 1-OHP Ot #8hE L7z, S-1 @ metronomic 72 #% 5
XV MERHESY UREHENRESINTZZ LT, VAR Y —2A1{t -OHP it &z
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Figure 5-5: Tumor accumulation of liposomal 1-OHP in Colon26 tumor bearing mice
treated with metronomic S-1 dosing
Tumor accumulation of 1-OHP encapsulated in PEG-liposome was measured using colon26-tumor

bearing BALB/c mice treated with metronomic S-1 dosing. N=3 mice per group. *p<0.05

F2IE S-1EEHNPEGEHIRY—LOEEEERULSFICEZLSE

H1HTRLEZLDIZ, S-1 ® metronomic chemotherapy & U 7R YV — A1k 1-OHP % ff H 3~
% Z LT 1-OHP OIEEEMMEN M L L7238, Zaud S-1 FHIC L > TU KR Y — A DEES
ITHERNTUE SN To ) SARGE LTc. T/ b OISR G 2 5 K F 2 G 2709
EBT T R & LT L7z PEG &6 U R Y — A2 HWT, C26 #HfE~ 7 RiTH
T AR A 2Bl L7z, ARG TR, i~ v RS-l 2 AR A&KRS (7 AF) L
%, BORERR L2 RY — L2 # kNG L, Sl ~OSHEEL ik L.

Figure 5-6 (2 VU AR Y — A5 24 K% DOV R Y — LAOEMEEZ /R~ Uiz, ik, Ok, A,
JHFNRR, JEHE S OV i~ DB &1, RALERE S S-1 285 LIZBECB W TEITFR D btz
Sfc. =l TTHEFIZREWT DR, FE5% 24 FF[# T PEG &R U 7R Y — LA DG~ OEEN A

RS (13 %), MEFOREICEWTENALNRZWCHELL T, EE~0
j‘ﬁﬁ?ﬁxiﬁﬂﬂ LTWeZ enb, S-1 ORGIZE > TEBEN TR L DEBNEL D Z LT,
S-1 OGNV R Y — LOEFEBEIC ST 2R EEN & L THlEELIZ B2 bz, £,
URY— A@EEH“”«@%%* TRBE G220 o722 Link, S-1 ORGITENIAMR

EFABRNIZBECAATET D U AR Y — Ak T 51 OFBMEICEEE 5 2 700 2 & DSRE
iz,
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Figure 5-6: Effect of metronomic S-1 dosing on accumulation of PEG-coated liposome in
tumor and major organs.

Biodistribution of PEGylated liposome was determined at 24 h following intravenous injection in
tumor-bearing mice pretreated with or without metronomic S-1 dosing (6.9 mg tegafur/kg) for 7

days. Data represent mean = S.D. (n=3). **, p< 0.005 versus Control.

WIC, IR E T TH S DIR TRk L7 PEG (B U R Y — A& FARNEES L, E5
~D VR Y — AEHEORKRIZAL % in vivo imaging system CTaiii L7z (Figure 5-7). AAL
ERE, S-1 LEFEDO VT IICIW T S RFFEKAFAIC DIR BOROEOEFRE ML TnE, Y
RY—EBNERBEL TSR SN, ZHUT EPR RICK > TH R+ THD U R
V=N EBE L TNWD L ERTT —H ThHEEZOLNT. £, RUEREE S-1 BGHE
DHHEIZIBWTIE, VARY =2 5005 6 R CTIXmE OEOLIREIEVITERD bk
WHOD, 12 KON 24 FE% T, S-1 BGHETY AN Y —LOEEEEEOHMNNZE R
b7, IR T, #5436 RFHUREIZIR VTS, MRS HIZ U R Y — L OEGEEIIR e
FIZEIML CTHB Y, S-TAAERIZBN TR SN R Y — AOEEEENIZREO b, Ko
T, S-IAAEIZE D U AR Y —LOEGERER LIX—@Eo b O Tl @R b D Th D
TENREENT. EDIT, RALERIZEBONTIY R Y —L0EEND 48 Btk & £ —7
(ZHOEFREE DME T4 DA 2GR ST, S-1 BGRECIR W TR 72 BERLIRE G 62358
SHERF ST CUVe. BT/ L72 1-OHP OIESNE AR OB CIE, S-1 @IS TO
1-OHP DI EREMDNMER S35 Z L PR ST, ZOEKN Y AR Y — LB OIEZENO
retention NEHFE 72720 THDH I L2 LT HMERLE -T2,
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Figure 5-7: in vivo imaging of tumor accumulation of PEGylated liposome with or without
S-1 treatment

The accumulation of PEGylated liposomes in the tumor was recorded by LAS-4000IR following an
intravenous injection. Near infrared fluorescence dye, DiR, labeled PEGylated liposomes were
intravenously injected in colon26-tumor-bearing mice. Before receiving an intravenous injection of
PEGylated liposomes, left mice had received saline and right mice had received S-1 (6.9 mg

tegafur/kg, p.o.) for 7 days.

ZZETORFHIBWT, S-IAABERET AT R THDH VR — LAOESEREZ D
LT ENT IR ORI, FOBBEMONEMZ, BENSALRER ED X
027 a g DA<, #OEFE DIl T L7Z PEGLY R Y — L% S-1 MLE L
7o~ U ACERNE G- L, & OIS 5347 % 34T L 7 (Figure 5-8) . BESFEI 7 2 /ERL L,
G B2 L7e DIl RO ABIETHZ LTI R Y — 200 L& 2 A,
THOMEREIZB WD THIIENIC U R Y — A8 L, JA<HMA LT\, RIAERTH
% Control (IZEBWTIX, FOHAA/NE —NIARE—ThH Y, SLIFNEEEGBICES L TR
MEniz. —FH7T, S-1AEREDOER T, S F— AR —REINIZ<FET D B
OO, EFEMABHEEEREZB LTIV, EVEH AL TWAEZ ERbroTo. S bIT,
HA5 U 72 60 i o A 1 o U CIMG T 2 2 L7z, Z OFHEIc W TiE, a0t
NE L E- THBESNAET, T7/2bb R Y —LOEMERT (hot spot) DA DT b
THZENTED., LT L URY —LOEMEOMKHEZ KL TV D DT TRV,
TESNIZIIT 5 EPR WRDBGONTET A2 v v Mg & B 2 72, Z OFHlifsE RIZHB N T,
S-1 AL L7=fEEE T, DIlFE#% L=V &R Y —AHKOEN AR N, 37255 hot spot
OB KRABREL O BFAANICHIN L2, 202 L1F, S-112 & 2EENEINREE DA
URY —AOEGNO M2 EHE T DI L anT B L.

95



90 -
(B) . B
80 | |
Control
A
= (Non-treated) S-1 treated

70 +
60 7
50 |
40

30

Number of hot spots/um?

20

10 +

0

Control  S-1 treated
*P<0.05, compared with control.

Figure 5-8: Effect of tumor priming with S-1 dosing on tumor accumulation and
intratumor distribution of test PEGylated liposome.
Dil-labeled PEGylated liposomes were intravenously injected into the mice bearing colon26 tumor,
which had been treated with either S-1 or 5% sucrose (control) for 7 days. At 24 h post-injection,
tumors were harvested and the tumor sections subsequently analyzed with a fluorescence microscope.
(A) Intratumoral distribution of PEGylated liposomes in the tumor section. One representative
picture from three independent tumors in each treatment group is shown. Magnification, x200. Bars
indicate 1 mm. (B) Red spot relating to the region of test PEGylated liposome accumulated was

analyzed with a software package (BZ analyzer). *P<0.05 vs control.

ZZETORFHTILY, S-TAEICK Y VR Y —AOEBERME ORI, M)
O IS FE IR L 72 JRTEEAL (hot spot) DIMNAFHE L THY, ZO0Mb K H—I2
D ENHLMNE ST BT, EEMKICIIT D PEG (LU R Y — L ORUNEEAE K
D SR MR TFIIICRET Lz, DILEM LY RY — L% 85 LT 24 KEREI% D hot spot
BT 25 VR Y — 5 & MmAEONERR%Z, FITC-dextran %~ 7 A DJER 5 /3 Ao B 5 UIEE
WML AE 2 80 (35 TR L, 31 L 72 (Figure 5-9) . ASKRLERE M (8 S-1 ALERE & 12 FITC
DHFEEIRY FTe & DI U R Y — LIFERE T ~LTH D Dil HROEENEE S, VR Y
— LABNIMENLIRH L T D ENER SN, L LAeNs, RAERICE O TR
I DOITEFC DIl R DHEENER L TRV, U R Y —AOBEE T OHLEMEIMEN 2 &
IR STz, —H T, S-1ALERECIIRILERE & Hi L CTEENIZBWT, K0 mENS
BfeA 7= fEk £ C DIl O EAIER L TR Y, VR Y — ARSI T OJEROMREEN TR
bitlz. £o T, S-IAAEIZ) R Y —LDMBEBENSMEE—2bDIZT 2087057, MmE
SMCIRH L= OEERR P o b [ LS5 2 E R L L oo, JEEOME SO
fEdR (1) CiF, BHEOEEICE > TH7e b SNAWEMIET], EIXEICRET
HREBROkE, Mist~ b U v 7 2AOFEZIT L > TR OJEE A I ST b, S-1
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FEIZL->TTH / F v V7 OIEGEEN TOILBONIEIR S LRI HOWTIERZEA &2
TIXZRWVAY, S-1 ALEIZ K » THAE I OFMIS N D35 Z & T, WHEREDOMET, M
FATHBR OHMR RIAD D72, VR Y — LOMEFEEH OB R LIz b o & Bbhi.
O XD RGOV RY —LOEELHT 50 7 2Bk 52 8T, URY—A
DNEGARE~DOBATHERS KO Z SGET 5 2 ENAREE B 6N D, AFEIZEBNT
Y, T HRA OEKIZIY, S-1 ?D metronomic chemotherapy 412, U 7R Y — A0 JEEHLHE
~OBITE XN COIEBMEE SN D LB 2 b7,
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Figure 5-9: Effect of S-1 priming on intratumoral liposome diffusion from tumor
vasculature

(A) Extravasation of PEGylated liposome (Red, Dil) from tumor vessels (Green, blood vessels). One
representative picture from three independent tumors in each treatment group is shown.
Magnification, x400. (B) Liposome diffusion in the tumor interstitium of either control (open
circles) or S-1 treated mice (solid circles). Dil-labeled PEGylated liposome was intravenously
injected. For fluorescence angiography, 5 min before scarification, FITC-dextran was intravenously
administered into the mice. Tumor sections were observed by a fluorescence microscope. At least ten

randomly selected sections per tumor and 30 images were analyzed.

F3IE S BENESAMNMNRIEICEZ 5FE L PEG B RV —LOEERSE
BEHEMLDOA D =X LOfEH
ARIETIZ, S-1 % M\ 7= metronomic chemotherapy (Z X > CET/VF R THDH U KR Y —
LDNEGRBATHEN IR S D A T = X L O 2 5l Ax 72
S-LICE D VAR Y — AOBATHAALIIIEG R RN b O TH 72 Z L6, TEFNHUINR
BEOZARS Y R Y — AOJEEEAT O M AN /RN SN & B 2 T, lod N2 L9
W2, S-1 G EEEAETAIUEA TH D L EBEL TR EITo72. 372bb, %
I E OFEARILILZ DIRVIRIEREIC K> Tl 2 Ei8 U, i 28l U, k25 au i3
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M A= 2D, HGEEENEOHEMEZHL Z EDMBNTND. S-1 ALE M M T
FHORMIICEEZHE2 D52 T, BRO RSN T EEL, UVRY — L DEGHT
EILELT=O TRV NEEZ Tz, 22T, S-IAEIZE > TH 6 S5 MEsE % EEY)
AZH1F % TUNEL e iz v Rl L 7-.

fES % Figure 5-10 IO . RLEFICBWNTIIEE A ET R b— ZHIfIIMRH S 7e
Moo, S-1ALEIZ KD CD31 Bt i NG 721 TldZe <, METFORMIZ b
FEILT AR P—=V ANFHFEIND Z N B E 572, Metronomic chemotherapy 13 ML
BAEMREEROLRR 6T, JUEAIA KON Th 2 Ml st 2 M8 W tF O s Miia I s LT
HLTND Z EARRESNTe. 5-FU IR RIEAFRICHIISE 2 355 5 72, MTD IZ & 5K
EBfH X0 b, S-1 (modulator T % CDHP DIFEEIZ LV 5-FU O fiL 147 2h i FE A3 & 1 ) e
#HEATHE) @ metronomic chemotherapy @ k& 9 7¢f§ V) IR U $EH- D 5 3B IaiE M 2 84 L o9
VY. 5-FU % O¥HA| %A metronomic (#5325 Z & iX, 5-FU OEREFE2EZE LI-FIon/
ST BEEETH L. DX ST, S-1 QEIFMELHFEORMIZICT R b — 2 E2FEL,
M ZEBE BT 22 & CliRadET 2 2 LR RBI . 22 TIOX D Rk
DEFED, VR Y —AOFENICEIT D 0M ) — 2 b DO~ L ZLSEOTIH Rk
WO Z LT, S b7 DMt £ L7z,
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Figure 5-10: Apoptosis of cancer and endothelial cells induced by treatment with
metronomic S-1 dosing

Apoptosis induction by metronomic S-1 dosing was evaluated using TUNEL staining (apoptosis),
anti-CD31 antibody (endothelial cells), Hoechst 33342 (nucleus), and observed under fluorescent
microscopy BZ-9000 (KEYENCE) at 200-fold magnification. Treatment with metronomic S-1

dosing induce apoptosis of not only endothelial cells but cancer cells surrounding the blood vessels.
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L5 2 P S A3 e A AR O MBS 2 0 S 7o i E A BRI 5 & v O s [140] % KL
\Z, CD31 HuiRiZ X DAz gutaz IV CORLERE, S-1 AEREICE T%’)Jﬁlﬁ@@/ﬁﬁﬁﬁ%ﬁ

gL LT- (Figure 5-11). ARAEREZIBWTITH 50% D1 E TR U 7= B et & 0 it &
2. ZHUTHKF LT, S-1ALERE T, RLERE & ik L TRV =B %L%%omﬁﬂﬁm%
HEZ MR INT. TOX D RERDELNIZHEE & LT, L~z X o i & e
DFERINEILZ OHIFEEEDY i@ < ML 2 W BRI B Lo9 0 s, S-1ALE DY & 72 b AL o
FAIZE D ZDEENOHB SN EnEZ NS, F2iE, EEE~ 27 v efilm TR 2
TBRIT, S-1AREIC K- THEGORIIEE MR T2 2 & T, LRto &9 28 8 2357
SNTAEEEDL H D . W HUICHE KL, S-1 @ metronomic chemotherapy “CIEBA 7= & et 3
2720, fERE L TIERENSGE S, HHA R IR S L7 ATRETEA E V.

*
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(non-treated)

Fig. 5-11: Lumen of collapsed blood vessels are opened after relieving compressive force
generated by cancer cells
Number of blood vessels with open lumen was counted using the photograph that contain at least

five blood vessels with both open and closed. N=20 photograph per group. *p<0.001

IEFARRRIC I T 2 MtiXER ) Ch 203, TEENO ME IXEICI <7 X 5 ZeJEil e £l
£V, ZOMmEITEELN 6 TRERTH D I ENHM BTV D [140]. F 725 IEHF Ak
DI & S 2 LGN O MtIX R FE72RETH L L F X2 5. £ 2T, Figure 5-11 THH
M- X ITEE ST IE BB S -/ R, e A # e O @O IEF 72 b DICE 2
HNTWD O eHliZ A7, FikE LT, MO EF{EOFHEIZAEN S 2 double
fluorescent dye V&4 MV 72, ZOHETIT 2 MO AR ZFIIRNE S L TEBY, [FIKIC 2
HEZ G LESEII3nE 0I2IEFR UEKZ AT 50, FHZEEZRIT TRETL 2L
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T OGN 2 Bl 9 D A 72 FIE Th H[138].

ARALERE KON S-1 ALERE, 2 ENORER % Figure 5-12 12T, RLEREZIB VT,
JEESSE D JE B Tl 2 RO EOENER > 7ol (AR BBIEE S ens, FRETiE 2
O E AR LN IITHRT 230t SR A Lo R 25 CalgE sz, 2o
T EMD, RRERHZIBW TR TILMyt 2 8 5en T 5725, I TIEIEERR T
o ERBINT, —FT, S-1AERETIE, BEEESIXLHLAADZ &, EEFREIC
b 2 MEOECERNE o (AR HEBE SN, ROAERELY bIEENE
HCHR Mt ZE A L TWNDEEBEX LN, ZIHDZ &b, W OEBENET CIER
e T D ML AS S-1 BT K- TEfeEZH L TWD Z LB L E o T,
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Figure 5-12: Effect of tumor priming with S-1 on tumor blood flow

Visualization of fluctuations in vessel perfusion was done using the double-fluorescent dye method.
The sections of control tumor and S-1 treated tumors following intravenous injection with the
perfusion markers, Hoechst 33342 (blue) and DiOC7 (green) were observed under a fluorescence
microscope. One representative picture from three independent tumors in each treatment group is

shown. Magnification, x400.
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S 51T, FITC-dextran Z N TSN O ML BR G 2 E #EAYIZEFAf L 7. FITC-dextran
FRIRN R G-IRME D & 2 M OEEZICZH S TnWD. 2O HEZICH L Tt &EOEEE
& LT FITC-dextran (T X 28 JEifE %, MDA MEIZBT 0 b 70 W LR & D NTER) 7o AR
& L T Hemoglobin (Hb) & % #|7E L 7= (Figure 5-13). Z Ol O b % & H (perfusion blood/total
blood= perfusion index) 92 Z & CTIEERITE OfE L Lz, £91%, Hb € &2 L 2 EEIm
BOBEIZOWTHE Lz, BEfH 1260 M EIOFERIZE N T, S-1 (Fin & AR
FNEREZAT DI EDRRBINTNDA, Hb E&EIZ L AEEREROME &L L TH,
RAERE LT E A EEITIR SN > 72, Metronomic chemotherapy 8/ L& D HrA: 2
TSRO MLE & « MKEIZITIEEAEEEL 2N EEZ X b, RWT, ERFLE O
BRUEE DOFEEE & 72 % perfusion index (2D TIX, ARAERE L LG LT S-1 AAERECTHEICIK
TLTWe, ZHUTEORBF TH b ERE D EFL « Mokt m L ofs R 2 3K
FTob0Tho7z. LoTC, S-1AAEICL > TIENEENSBA S, MmN EFRLS
Nizlzols, EFA~O D R Y — AERMBEOHRMBECEGNICE T 5 U R Y — LO¥)—7es)
DN oTlebDEBZ BT

(A) Quantification of vessel volume in  (B) Perfusion index in tumor
tumor by measuring Hb contents

10 N.S. 2 *
St
g
E 3
& E
g 2
S t
E Q
S4 2
g =
© o)
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= |

2 |

0 0

Control S-1 treated Control S-1 treated

Fig. 5-13: Assessment of vascular formation and functionality in tumor treated with
metronomic S-1 dosing.

A) Tumor vascular formation was determined by blood vessel volume derived from tumor Hb
content. There is no significant difference in vascularization between control and S-1 treated tumor.
(B) Tumor vessel perfusion was evaluated by calculating a ratio of functional vessel (FITC-dextran
vessels) index to all vessel (Hb) index. Metronomic S-1 dosing significantly improves blood flow in

tumor. N=5 mice per group. *p<0.05
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ZIETORREND, S-112 X 5 metronomic chemotherapy (2L > T, YR Y —L&EET /L
LT R OIEEBITREAMIN S, BENOSAEZE 2T 52 ENAEEEZ L
ni-. 3725 EPR ZhE %O<EV7JA)—#&%T%5$ﬁfWéhk EX N
DEHRIL, metronomic chemotherapy (2 8 2 HFUfs A O EE - IBRAYZ20REZ 25 & 72 © 5
JIIKESURGANS S Té%ﬁ@A@ﬁﬁ?F—VX#k%<E@?LT%%%@VﬂEéhT%V
L L7235, S-1 @ metronomic chemotherapy 28 & 72 & U 72 G NI/ N ERBEZ AL I3 AR © 70 B8
KB EHEAE G > TWDZERBESND T, B—OBERBKRHFOMEE L > T O
MZFEN T 2 Z LIIA G TIERWy. Ko T, mflao S-1 (EMEICIX 5-FU) ~DRZ IS
HH L7, 5-FU ISk DR EDMRWEERIIRE 2 FH 0D 2 & T, S-1 AEIC K 2 ifa o
FEH PEG Effi U AR Y — A DOIEEBATHEE(LIC b 6T EZ vy M52 LR HREE 7
%. 5-FU (T4 DD R 72 D it 2 g5 2 & T, S-1 W@EN & 72 b3 miiia o
FER VAR Y — AONRGBATHITEICEERBER THLLI AT 52 &L L. Ri%E
Figure 5-14 (27”7, 5-FU &% CTdH 25 DLD-1 i~ 7 2 2B\ T, St & Ak,
RALERE, S-1 ALEREE H12, EPR ZhRIC K - T 48~72 Wi 4 £ CHREMIIKEA 7 PEG &1
VRV —LAOZERPHER ST (Figure 5-14 (A)). £72, S-1AERECBWNTCE, VARY—
LDOIFENEZ ~ L Th 5 DID HROESLEEN Tl Rt S, ZoOEEEEE0mM
DARIEREL Y LBHETHY, S-1LEIZE > TR Y —L2OEEBITIENTTHESND Z &
DHER SN, £77, RUBREETIZY RY =20 505 48 % %2 ©— 7 ICHEDIET
WERD LAY, S-1 AERETIT 72 BRIZICBWV T H a0 B &S, Z0% bmu
WA RS> Tz, ZD X HIZ 5-FUIEZMETH S DLD-1 tumor (233 TiX, Colon26
TOFERLFEREOFERNE LN, BKRIERAFE—-THDHEIEEX, B hE~v T AOHEE
DAFAES BB A M T4, S-1 metronomic chemotherapy (2 & > T PEG {Effi U AR Y —
LDOEBBITHILEN RSN, ZhiE, ZORSNE -OBMEEIcREL TELLD
DOTIFELS, —EDOHREEFT LI LE2RETLHDOTHD.

RN, 5-FU MittEZ A9 % DLD-1/FU #HFE~ U A2 W T H Rk OMGE 4 50 L 72
(Figure 5-14 (B)) . Z ORFHIBWTH U R Y — AR EHKFANIER I L TV < BT
MRSz, LﬁwJﬁbig,EmHa”b\:& Z, DLD-1/FU tumor {233\ TlE, DLD-1 tumor
CITHEA D, S-1 ALEIC L D PEG B U R Y — A DIEEBATHEO TTEITBER S - 1z,
Figure 5-14 (C)I%, DLD-1 tumor & U} DLD-1/FU tumor O M#EIZISUVNT, RALEREDEEEN S
R SN2 EOERE & S-1 WEREOIEE N G S EmEDE 7 7 7 Lizb D
TdH 5. DLD-1 tumor D7 T 7 KV, 24, 48, 120 BEf & beie LT, 6, 72 FEHE Tl S-1 AL
EEEDO U R Y — AOEFERMARLERE LD a0 E VI FERIC 72, ZOfRIE, S-1
WEN Y R Y — A OEGEEEEZmD, EEENOO 7 VT T AR TIHZZ &
ZRELC\W5. —J, DLD-1/FU tumor (28 TIT, 62448%W BN ThThic
%%Eﬁﬁk%%#%h@o 7oy, ZOBRIIRLER L OMICEITIZER OGN o T,
mDJmmn?ﬁ%nkiéﬁa72%%?%@%%&@%SJ@%%W%%%E%ﬁ%<
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Figure 5-14: Effect of tumor priming with S-1 on accumulation of PEGylated liposome in
5-FU-resistant tumor, DLD-1/FU, in vivo.

The accumulation of PEGylated liposomes in the tumor was recorded by LAS-4000IR following an
intravenous injection. Near infrared fluorescence dye, DiD, labeled PEGylated liposomes were

intravenously injected in (A) DLD-1-bearing nude mice and (B) DLD-1/FU-bearing nude mice. (C)
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Quantitative analysis of the bioluminescence photon counts was used as a measure of intratumor
accumulation. Before receiving an intravenous injection of PEGylated liposomes, left mice had

received saline and right mice had received S-1 (6.9 mg tegafur/kg, p.o.) for 7 days.
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FA4E IME

ARETILY AR Y —24L1-OHP & S-1 @ metronomic chemotherapy O f FHFE L DA HMEIZ S
WTRRET L7,

B TR, APPSR T 2REIROMREZ gL LT, GEEPR 1-OHP, S-1, £
NHOPFHBR G & O TIHERF L. ZOf5R, S-1 & VAR Y —2L44{1-OHP OffHIZ N
TIE, WEEER 1-OHP & S-1 fFHEESS Y A Y — (b 1-OHP HAIREZ: & ClIfR S e o7z
SRV, E72, MHEORPUIEESRESHRE SN, 20X 9 PSR OEMRNE b

WX LC, mEOMRE L U CRME LR ERIC B W TS 2 EREIEEED T, S-1
&%%mmLm@@ﬁ%kﬂﬁﬁmﬁéﬁﬁﬁﬁf%ék%i%hk Iz, S-10FHkE

T Y A Y — 244k 1-OHP O i i B2 8 4 5 2 TICES I B\ TO A 1-OHP D&
BRI 52 &ﬂméht.;of,&lkﬁﬁﬁé_&f,)m/—AMLmE@WW
BREICIZ B 5 2 PICEE~O -OHP OF U XY — MRS hiz LBz b,

WNT, FH2HHTIE, &1 HTHE LI S-1 @ metronomic chemotherapy (2 & % 1-OHP @
JEEERBEOHMN, v VT THAIVRY—LOEEBITHERM ELZT-DTHD LK
EL, S-10FAMNT R OIEGERMEOMIER 20T 2089 D EfMeE L=, R1 7~V
L2 VR Y — L&~ 7 ACHEEG L, S-1ABOPEBLZIMI L. L 25, s ~DO%EH
MEELSETIEE~OFEELZ M TS 2 ER3bho72. ZOHEFITIL, in vive
imaging system O EER LV, JEEE~OSEFEEEE K OMEE N OWFE RER O[] B % 50377 S
n, 51T, EENTOSMERLZEN L TWAHEINR SN, EEERT A &2 V23
BT, VR Y —AONMEROIEK & Z OB VDS FENRD i, MENS LY
HENT-FIRE CUR Y — 20N L TWAD Z B bk oz,

RIS, BI3ETIE, H2HTHEONE S-1ICLD VR Y —ADOEEBITERMNN E D X
ICHEEN TV DD EERT 572012, S-1 HHRFOBEBN/NREE O L& M L7z,
FP1E, S-1 OMEREEEZ AT 2HEAI THLFHEEZEE L, TOT R b= AFE LD
WTRHIi L7z & 24, MAE NG E &I FEORMIBICE TR b= 2 2FHET L 2
ENbholz. ZOX ) RmEEEORMIEOE, T OEA SN ERHEE~DOR
BABEUCMKz2SET 22 ENMLNTEY, REOMIZFIEmLZE Z A, S-1ALEIC
L oT, BWTEEEE A o ME OB, TS MK OEFiE %2 R 3 57 —Z M
Boniz. ZhbOTF—2OEAMITE LT, S-1 (HEBEMIZIE 5-FU) ~OitE % A9 25
fakkz VT, EBITROBMASE SN0 e Lz s 24, MERRCIES-1iIck b U R
Y — L ONEIGEATE R B @%hﬁ#ok._®i9 , FRgeny 7o fiazEn & 7= 53
O L OV IS SRR OB INAS S-1 ALEIC X 5 VU R Y — Ao gt LB S
Lz EZ2 Tz,

PLEDOFEFR S, VAR Y —24{E1-OHP & S-1 @ metronomic chemotherapy D DA H M
BRI ENTE . APFAEEE, FOLFOX (BT 5 SFU Fifiikfita S-1 ICEE#HZ D
Z&T, FMEMERTNQOL E WO BLREMND H LY A DUGRIZORNDLDHRIR LT, i -
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BIEDONRT ANENTIBRDRE DO T I e RNbhotz. EHIL, ZOXHeENE
TR FIT, WM MAIOASE CITEEL, S-1 ORHEM 72~ O B AR TEE A E N
WUNBRBE A UGB L, VAR Y —AZE D 1-0HP 7 U N Y —% A L& W72 L 2L MM LTz,
PLEORERLE, AR THIE L2 Y AR Y — 2k 1-OHP & S-1 NGB RERIE TH 5 =
LERTEEBIT, TOAHME —BEEIFTHHDOEEIX TS, RIETRLIZE DI,
O M T H 2 FUBEH OFR MR ES U R Y — A OEEBITIHIC B L 525 L\ ) B
X, VARY =25 HWEIREL AR TEETRELOTHY, AFRICBITHF
—RA L NDO—DTHDHEBZZTND.
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F6E #BiE

AWFFETIE, VAR Y —24 DDS % M\ 7z Oxaliplatin (I-FOHP) DR NEHRERE: O S 12 &
PUES N R O TR & R E B R e e om EA R Lz ) R Y — Aklmﬂ
OBFE B L. BRI L CiE, MEEEOHERBOMHEM TH L EEMOFHIE L VD
BN D, HAIE U COBRFEMECHEBIZEM: (regulatory science) Z I FE ., afiic LTY R
YV — 2t 1-OHP #JEH O FIZEY JEiT 20 %2 Ei#k L CHFE 25l - T L7, 20 L)
REEOTFT, VR Y —24k 1-OHP DOBA%E TiX DDS O“Ga”DBIFRICE M & B O TIER<,
AT NVAYRY =W BRICH D42 W o, ZHUc kv, miko L 9 72852 o
SR D BEAF DR RA B RBRICIE I L, s RFIBARE N RIS D L& %
7o BARMIIZIE, AT ARV R Y — MIEABRESZ IOV THZE < O RNER S
TR [52,60], EHIZRAA - REFPBIRTER SN TWD Z L [80], EFEL~DISH %8
AT BRI - EE B [FAM B O Y 7T A F = — 72 & CMC (Chemistry, Manufacturing and
Contro)BRFEIC IS 1T D FERED /N E W Z &b, FEBLRTREMEDY 0y DDS A OBHFEIZ & 27208
HEBZ. F, BE~NOEMEB Z %A, 4T LHEFERRKO G HRTIERL,
VT NDORERFREE T HZ LT, IMHIAS BEMICHE T2 Z ENTTREE 22 D T2
W, ERLE VI FRICSEO L FHRRRIE L 2050 LB 7.

ZOXRIRBEENDL, ATNVAYRY —LE2HNT, UARY—25 -OHP OHFEEZHED
7z, T OBKICEEE L 72 2 R R IR AN A il L, AT AR YR Y —

DRI A DNTRETH 50, REIRFEZRTOZENOREZRFF S TVDS Z

EIFERRIR ﬁ%%kwéif%igfﬁé S5, BRIGHZ BT BT, #iENL
OB RER, MR -, MRS EBET ALy AR L CLE D, Db
L EORAF 2 é%%%#ézﬁﬁ%é £oT, UARY—24k 1-OHP BRFEDELY #)>
D&LT, BEMICHET MmNl B 2 =) . ZoORE, VARY—2,(k 1-OHP
R 70 6 SR LAV RAFTIC Y VIRE R L, U VIRE ORIV AT LAY R Y
— LB ORER L 72 5 M AFHAMENE T T2 2 ER3by, TOEBROETEMEL RT &
MTER (141]. U URREIIKESE T T 2T VRS SN DSBS K 2 52, Nelilg
WEEEL, VU UIRENEASRS. 2oV YU URREIEEME BRI e D AEEMER
b, T, REEEERZET2200 VR Y —LABEOREEEE KRDEDL RN LD
7201069, 142], U VAEE DR AE R/ANRICINZ, FEATREZRFMICHE & LiATe 2 & 3 iFEE
THD. UUIEEONRE BRI Z H5121%, IKSHOFEELZHS 25, T72bb,
iR (2-8°C) TOMRE & pH ZHETHERFCX 5 X O MEEAIZIRINT 2 Z L B3R MNTH
L. UL s, 1-OHP #NEHEW &+ 254, 1-OHP [3MBHy e 2 EEITIER 2@\
0, ALFHNII AL ERSHLEM TH Y, RTOEDFEIZ LI VRGNS 2 Z LA
HILTW% [568, 59]. Lo T, UARY—2A1-OHP ®A|DOZE I miT TIE, KoHukd
TI1-OHP &V U RE Z R ICZ BT DU G 2B LTz, ZORER, VU IFE - 1-OHP ©
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WF ) 7 it At &2 7~ k% B Al & L C 2-morpholinothansulfonic acid MES) %% E L
7. pH 6.0 FEE > MES #&{Efifi 2 % = & T, 1-OHP ~DO A DVEH 2 RAKIRICE o,
U UNEE ORHEE 2 i 5 Z N TE . £, ZORTEDE % TF 02 et
EVOBILENDBREEL, YV UIREO A —EREICa Y hr— T 52 & T, RIF 1
EERTCHRIEEZORNIEREZ R TE 2L 2R LTZ. Ko T, SFHAMEE LT
W BRI CRARIRLEE & 22 DR AP L ENEIIRER C&E & B 2o, —HT, VU
VIR O SERICIEIT 2 Z e TET, RIS ER2RRE LY B 756
2, BERHOTFRFY VIRE SR EOFFRIEZ IR T 2 72D OME e ENALEIT /e
DAREME N H D, WFhIcE X, VAR Y —AICBIT 5 & WwE 2N E ORI,
FITRLFEE, FE OF AR OS5 BB L 72 JE 03 2 P ¢ [143-146], ABFSEIENAR
BONMRIZEREY CTIHEERETHD LEZ TS, EHRMLE L TERMET 2BRICIT,
MR EOEEZEEAAEE (RE FTEEHIH) Q- TR%ED e 7 7 A V&
R ENMATH DD, AFFEERTRLUEZY VIREONMEN G 72 6T IRNEIE~D
BT, KEMEOFEHAIZNE L2 U R Y — 2K TR ZEB T RS EERRA L E R
oY (Y

FNT, AT AVRAVRY—HEWHIPEFO 4R 252 &T, VAR Y—21k 1-OHP
N DDS & LTI SN EfE 2 RIECTE 202 GE Lz, BRI, Famcif-ar
Y7 P OWEEICNT, ~ 7 AT T LA AW, 1557 5K o Ky e RO
B ERE L2 (5 3%F). TORE, UARY—2{t1-OHP |3 O 1-OHP & i LT
R G5 O M rP e B 2 s < HERF L, WA A4 5 Z E bz, £z,
Z DM PRPEICAEE LT, EPR ZVRITHE S 2hRrY e Ei5 ~ O LR - b RS S 7.
TS DIRNENBREDOWZIZ Y, b R HT-29 i~ U 2B W TR =MD
WNd 22 LS, PUEENRZBEEICHBT L2 RGN E o7, £z, WFHER
1-OHP ® 7.0 mg/kg & il LT, VAR Y —24{t1-OHP @ 4.2 mglkg O 55 3 i@\ O HUlE S0 R
EZRLTEY, Bz L OooREEZ TTAZ LA THL ERBINTE. 20K
DRI WHUEBE R AZBA T 57O DR 5t E LT, u-SR-XRF = H W THEEAN O
1-OHP D734 2 R BT E-N L7z, £ ORER, WERERL D 1-OHP & thigg LT, 1-OHP @ Y R Y
—AMMEICE S TEED Pt BT UNY —AETHLZ ENRINT. £, VARV =21k
1-OHP D &SN /A 1L B A 3 5Tl B ICEF LTV AR, K LEFICE-TZED
BATE EOMERA LR L TWD Z ERNbhnoTz [82]. MUK LFEEICL > T, FIRNE
5. L 72 FITC-lectin }2 T" Evans blue OJERGEIR O LA L7 Z &5, BEISN O &%
PERD FFITEND, 2D X I BRDANRNE = DERR BN &2 b, 2 b Dk
KT, ARG ONTHTIESEDRZEMF T 2040 0T, B b b BT H6RTH o7 [83,
84]. Jeicib 7=k 91z, VAR Y —2(k 1-OHP 1ZHFEER 1-OHP L ¥ &/ 722 58 TR L
FOVUEEHENPHFFTE D, FOHP X— 2 DIRHE CIXRER G B3R E e R B E T
ERDIERMBENTND Z LD [74], VAR Y —2{L1-OHP I3 5 WM OIEER, §70b
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bigfikirEom EicbF5 0B 2 bl 2o Lid, VAR Y —2(01-OHP 23§
WLEGIZL > THEBEAGAZHEL TN 222 E2 DL, HAKGICBWTLAH
BRI L VA gk TE A TH D L EZ BT,

L LG, WEERRIZEBITT 5 & EPR 21RI12H-5< DDS AR S v 7-HEEE
FHETERWHERDEERE SN TEY, 0L 72 RIUET /7 B3 OG & BRI A
IZRIT DL 725 T D [147-149]. VAR Y — Ak FOHP 2B\ CThH, BN E L
b ODNEGEBATHENMR T VTR B LIRGORELZ T2 b RETHL B NG,
ERRIZ, T EELERY R Y — 2MEHIOERT & F 25 DoxileDFH| 225175 &, FED
IZ ERR ZWRIIGFET H LB 265150, — 5T, EREICIHT2EEDRE LT, &
T LU GBERED R Y L3 Ak U TEM2EEENRO b Tl 53(1561], EPR 2R OA
RAMHIIREN THD EEX D7 N—THHFEL TS [152]. Z o FIZIE, EPR #h%ix
RN C D72, VR ML O A fet 7e &R — 22 Il N U N R BE AN ERE I 72 5
ZENEFT NG [163-167]. 2D &S elEEEA AT 2 FiEE LT, U AR Y —2L4{L1-OHP
& S-1 @ metronomic chemotherapy 735 H FIREZRBEIE & 72 V155 LB 2 T\ 5 (B 5 ).
ZOPFRRIEN b 72 b3 PRGN ORI, B 2R EH WS K bie LA
FHNAEALTVD T LR INTEY, ZHUIEYE Lot R SI2&HET, S-1
NU R —21E 1-OHP OIEGEBITEIRET 22 ENHFE L TVWD I EAURI Lz (158,
159]. S-1 Z{KHE THIEE (metronomic chemotherapy) 35 Z & C, M4 T O
iz Bz x5 2, MUNE 2 Mo X5 EEr AL, iz ERbkd sz &
PHERINTND., ZOZLIZE-T, VARY—LOEHENIZEIT 2545872 b0l
L, MESADAR—=RZWMEESH 2 ETYRY —2OMESMEBT DI A ESED
ZEWRENTE. TP H, S-1 O metronomic chemotherapy % H T, Frfeid 7o Mla ~o
FROHIRETE PR LS < BEBEANUNREEOUGEIZ LY, AT VR YR Y — LAOEEBATHE L 4
MR EwET 22 ERRALNE o7, FlIZbiRR=L 912, VAR Y — 2416 1-OHP D
DR LEGIIRICEET D VR Y —LOBITHZ O DL Z LRI NTEHEDD, £HE
EPR 0 RARER 2 IEBFIZ W TIBRERRIEN LR T&E 2. S-1 I X DMk 1E
WAL MAE S~ DI H DR SIEFENBUNREOUEEIC L D, ABBICY RY — L0 %
ITLRTWEREAZEY L7, VAR Y —25Mk 1-OHP OV iR L% 512 KL 2 AT O
OIS R 20 5 2 & C, AROFHEEOME TR IS b LB 2 b [83, 84].
WU XD ehfa BimA T, EPR RO EEZ SO LT 7 u—F & LT, &N HEIE
[K-7- (VEGF) BHZEAI[160], angiotensin-II[161], tumor necrosis factor a (TNF-a) [162], tumor
matrix modulator[163], 1K & transforming growth factor (TGF)-beta % A 7 I Sz KA A
[164]172 & OFEH & JFHT 2 IR IREBE SN TWD. T b OIgIE, Liko S-1 & ofFH
LA L RIBRIS, TEEN/NREZBEEIRICHIE 2 FiE e LTHIfF S D2y, JEAIH
ERERIEH SN TELTESICHEM T2 Z &iETERWw. —FHT, VARY—L8H5 L8
TFOHUEEA| % FV 72 metronomic chemotherapy & OOFFH L ¥ A X RIAE i F AT RE 7 ik
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METHY, FRARMIETHWZ S 1ix= v 7 Z > b (SR 1-OHP A1) & oPFH%EEN
BEIC SOXRIE L L CTHARBR O EIETL WA (bamE LTOMEL R THS.
5, ST ITHEAROCTRATIEA CTHL Z D, HIEEIED metronomic
chemotherapy &~ v T3 578, K%L T LT-OFHBEIEZBRKR CHRELT 5 LT, REOD
areExR—varyThihEBZ LN (111, 118].

bk, Amelcix, VAY—24k 1-OHP OHEFITOIRCHY K LEFEEICL D
NS REAT OTR, F 7o mWEBIE L AR ZROPHDIRE 72 5T S-1 & O HEIEDRT 72
E, TORMMEEBRS ZFFT 5T —F 2L GH TN TER. —FHT, JUERIOMRE T
N REDI72 5T, TOREMICET Ml MBO CHEETHY, VARV —2i4k 1-OHP O
FAFICER L CEET R EHF L OWTHRMliZER GF 4 7). £7, BABITEHEE
T ETITMR Y R LB EROBRE T 0 7 7 A VORIEANLIE L SN TWD 2 &b [165],
F v MBI 5 ER S EERBR & F2 0 L. R o 1-OHP (2 H~ T, AMELAT R e ik -
MEAEEFHIEBIZBWTHRE S FEENBB S TR Y, FI2 1-OHP THELE 20 55
(/NI Y DB R S 72[106]. & 512, 1-OHP O Tl b B & 72 2 KRS iRk
PEIZDOWT, Ty MEHWZHEO, BRI OET Lol h TRIEEND 2 & HBRE
ST KRR O ATREMEIC DWW T, AT VA U R Y — A% Wiz 1-OHP @ DDS
WZBW TR INTEARAS L N ThHY, HERTY RN T—VIlRdEEZTNS.
1-OHP (2 X 2 KMt mEielE, BGEEZNS MBS 22 REE L, IBRO I
D i G- B OHNNTER 3 5 EFR MO BRI E N & £ 23(19, 20], SMERRRREEE OER
X, REARIC K- THELL, B EOMBEMRREENEERLE 2 DH[21-23]. —F, 1B
MREEL, FHT2FRO LONWREERYE, BREETHIEPRHMOLNTEY, A4
YT, IR 0ond iy, BTN O E AR S A X 7o IE AR E
NHBT 521, W QOL A REE TS H D720, ZIVE TITHKHBR TL < 038
JETPBE « SHAUENBRFI SN TRY, S, IVV UL~ T IV TL (Fa gLy
LR~ 7% 0 L) OFIRNES1%, BN THEEOMR CTTHICHV S, HUEE
RICEEL 52T TES [26, 27, 90]. LvL7edd 5, FOLFOX (2N X< 708
MY LA BNEMEZ R DO T, BT UL~ T2 MEREIIMEA SR 2o
TETWD. LN~ T, B TIX -OHP O RS RE = I E B 72 T 5 - TR R 3 AE
B9, RHK - HE - RSO T Y BB E DT, WEICHT D =— X3RS TE
V. Lo T, ARHFFE TS L2 Y R Y — 4k 1-OHP 1%, FrEADD K b e S s 5 EIE
T 2 RAEAREFEMEIZ DU TR & BRI O M H 2 82 2 L avRmie s iz 2
CIIIEFICEREV. B ETHLEB TH TRABKRZIMZ S E WO FERIZIZAR 20
o723, HELL QOL RT3, EFEREENTZ LI ORNoMRHEEEZ, LY AV
EEMALT A Z L, BEICT S, b L IXIBREMKGIEE @ D Z E N ATRER U AR Y —
2t 1-OHP %, ER EOHFHENGWRAITHL EF R 5.

ST, VAR Y — L8R ORI S FEE L TAL BTV 5 infusion reaction (IR)
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COWTHBE Lz (543 [96]. ETO IRIZULIZLIZEERRBIGE LT EMmES
DT LD RIEF B HREINTNDZ EnD, 2OV RAZITO0TIE, FEEKRER Crlhe/s
RO RIS 5 Z ENEE L. IR ZIERKRER TRl 3 % Tk & LT CARPA 5T
BV, TOFHEHEEIZET H0F58E Doxiled F.0MIATHOIL TV 523, PEG Efifi & > /37 #l
Al PURESE, EEANCIHB N TEH CARPA 3558 I35 2 L ABEICHH 6272 > T 5 [166].
PEG {E#ANZKk L TDOIH CARPA N Z 5o 1J T2\, 51 PEG IgM OBf 512>
TIEH LTI Ao 128, flf 7 % & AW T2 #FZEI2 88 T, CARPA JEHLEFIZH PEG IgM
LR C3 OWMENHER SN, HHREEZ/ LT CARPA BNFEIND Z ENHLMNIC
o TWD [167]. 2D X 5 223tkET LV X —ERIEERIE, Doxil® 123V Tk 19% (Doxil®
A F a—T7F—A5LX1D), siRNA [EH 5 TH D Onpattro® 2B W TIEEH 27%

(Onpattro® f ' ZEa—74—AL5Y) OBZFTHEINTEY, ZnZEHT L7720
WCHIRIE « U7 LA —FKOFEGECRAN O SHMEEEZMZ D5 2 L THIG LTS, £
HMaEZERNZEOTF ) X v VT ZHixET 52 LT, CARPA O L5 72277 LL¥—
BRIER 2 PRI 28 b L~ L TIThbiu T g [107]. 2D L 9 RFsEntEd b s —
5 C, VARY =24k 1-OHP 1316F &R O sl & 5 - BV T b EIRILE, 45 %)
IR L K OV B 72 B2 338 0§, CARPA RUGITAR S h» 7= IR DFREAITIT,
FTIRATHD LWV FHELSNCY, (LAWK ERGEET L EFHONTEY [96],
ZORIZBWTI-OHP 2 VR Y — b T 5 A AMEZ /T /R TH L LEZX BN,

L bko@dy Afaatins, 1-OHP Z AT VA URY —AIZE AT EZ ET, Kl pkaert
RO EROBMROE R EZ2(TH 2 &L, Hiffshica vt "e2ERTEL 2L
FI G/ LIz, BUEORIRE DDS WF5t1E, %0 F (Fv V7)) OEFHEICESE S T
RN ERTHLHT, BRIZTERENTZF Y VT THLAT VAV R Y — LI K HIKNE)
REMIfH 2 1-OHP 123 L, BEFEBRGO=—XIZH VIR T2 7 N EERT HZ &
WCTE., ZHUTR L CTEBRICERFTRE TH > 7R Tid/ <, 1-OHP OFAEMRTB &
LT, AT NVAVRY —LOFFENERBIMEDNAER L CWEZ ENEETHL EHE X T
W5a. Hilzix, VARY—2{L1-OHP & RIS Z G L LA 21T 256 ThH, A
TOAYRY —LE, MO X 5l 23 Mty —577 ¢ v 7 BNEET
HHL, BEETH-TH IRV =T LMl ~ONEIRNROOND LD r—AT
Y22 % v U7 Tl L ([168]. 29 Wolz, BEfFOX ¥ U 7 THaolca s
7 FRERTERWVIGEAICBWNT, FBOLTCHEREMNER 72 W - B & i3
AHMNTHD. AROr—A20 X 512, FOHP O EMERTEE LTAT VAV R Y — A
RS Z L THEE BSOS Eoon— Kz FiFoo, K EORREZ ik LS5 M6
BLHEVWHI T T r—FIL, EHARENEZ RN S =— XIS TE DHIE L 72 5.
S HIZAMETIE, "HAOFHBOARR LT, ZTFTHLIELE~OT Fa—F b E O
TR 48R L=, LBk B VW CiE, SHIDFRBIENEARTH 508, ABFZE TR
U= fFAEEE, BRCER CHEA S WD S-1 ol O 5EIC U &R Y — 21k 1-OHP
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AT BT T, oA AMENBEEACELA ATRE A O ERE S Rt TE 5 [158, 159].
AWFZeCRAFE L7 U AR Y — 2L 1-OHP KON S-1 & OFFFEED, BEfFO 1-OHP % Vv 7-15
LU AN BIRE L 7o TREEFEICERT D Z E2HLET H E L BIT, WIRER

BO—BLRDZE2HfFLTWND.
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