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(Ci2(EO)y: n=21~25) 76725 HL OB, FHRE% S 1 » HBL B, £ 80nm DEE R %
HEFFT2 Z ERBA ST T2,

(B)in vitro IZB W T, W2 GA SETITHE &2 O AFINI R4 2 BEZE 22 BEFEENH 2 B A3 5
TR o T,

(CO)HL IZ, DAMIEA~FFRAICEE - EEL, I har RUTAV T FAMBES L, B A
NR=PZEHL L, BERICENICBIT S DNA ZBh{bT 5 &9, 7R b —3 AFFERE
B SN0 Tz,

(D) HL OB & 23 AHEFHINHIZh R 0 M RAF 72 FHBIBILR 3B S 4, HL OB &
WIEEHIDAIERKRENZ 2O THL N LT,

(B)invivo TiX, flix OB AET N~ 7 A% AWTIRFEERIZE W T, BEREM RIS
LTz,

(F)YEMmMEEE S OKRE, BEY VRO BE T DEERBRICB VT, B2 et
OETE Y > G O B Teffii/ N R G DTz,

HL IZ, DA Z % —57 > N &3 558 LD ALFERIEO ATREMED @,

WFIERLROBE (30)

We have produced hybrid liposomes (HL) which can be prepared by sonication of vesicular and
micellar molecules in a buffer solution. = The physical properties of HL such as size, shape,
membrane fluidity, and the temperature of phase separation can be controlled by changing the
constituents and compositional ratio. We have investigated the anticancer effects of HL and
following results are obtained.

(A) The uniform and stable structure of HL-n composed of dimyristoylphosphatidylcholine
(DMPC) and polyoxyethylene dodecyl ethers (C2(EO),: n=21~25) with a diameter of 80 nm was
observed by electron microscope and dynamic light scattering method.

(B) The remarkable inhibitory effects of HL on the growth of various tumor cells were attained
in vitro.

(C) Reduction of mitochondrial membrane potential and activation of caspase-8, caspase-9, and
caspase-3 were observed in the tumor cells treated with HL, indicating that apoptotic signal by
HL-n should pass through mitochondria and these caspases.

(D) A good correlation between the membrane fluidity of HL and inhibitory effects of HL for
tumor cells was obtained.



(E) Significantly high chemotherapeutic effects were obtained in vivo experiments using mice
model of carcinoma after the treatment with HL without any drug.

(F) After the approval of the bioethics committee, prolonged survival was attained in patients
with lymphoma after the intravenous injection of HL without any side effect.

The membrane targeted chemotherapy with drug-free HL was established for the first time.
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Pharm. Bull., 20 (10), 1119-1121 (1997), Bioorg.
Med. Chem. Lett., 16(23), 6131-6134, (2006)ft,
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i &z 4P (Drug Delivery System, 14(1),

37-42 (1999), Int. J. Pharm., 315(1-2), 167-172
(2006)fth) . X5 (3) FIEMEY v/ e
E O BT 2 R T DIk 2 5 % fife 7
L7z EBR T 7= o TH D (Am. Chem.
Soc. Books, 177-189(2002)) , Z i1 5 D #iikEs &
O & HITMAIRY T, VAR Y — LB ToO
D AAIREER ) 72 7 AR b — o AFFE L, [EN
FhE HIZA ETITHIN e <. RIEH O
LWWRAALFRIEDO RN H D . T/ [EE
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—IZEVHEL, X, F 7 rAC O
LD B AR—2 9 NTEHILEN D RKE
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H AR T,
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B PE DR RF AL & EOL R REEIE I X 0 R
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AHRE & TE R LS kT B 28 AU R EE A~ oD ik
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SN FEEES L OERE S L — I — ﬁﬁﬁ
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7oA I THIE L,
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HICBITANAR—ZA N A — RERFL
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-DEVD (7 ARG XU Wp- 7% 3 g
VT AT X UER) -AFC. Ac-IETD (1 V1
AV TNEI VR A VA =T ANNT
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SUBE-E RF T ANT X URE) -AFC &
A, B A= 3, 8§ BLW 9 OiFEM %
KN EHTHELZ, @I b U T
HREEIZ DU TIE, Bid (BH3-interacting domain
death agonist) DIEMALZ FEM TG L 72,
(N) B FfDO B A~—2Z 3 BRH% D PARP
(K'Y (ADP-VR—2R) KU X TF—F) 5fif
WCOWTC AKX T ayT 07 ETH
E L7z, () HL DPEBSMAEICRES - SHHbk
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VRT DEFIZONWT, ERFILEBS L O Y
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|2, Fas B LV FADD (25| & i & 7 A— R
8 DINEZFRRICTZAZ  TayT 47



1 CRERRAOICHE L 7=,
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THLARY) A 2 1ERL L. TUNEL Yo 217> 7=,
EEIC Y b —L & L TRIBED ISR
k% TUNEL Y+ta L, & bicdE R L —%—
BEMSSE T Tz Lz,

(9) R~ A% H N IREER

in vitro TR 4772 HEFEIN G0 R A il L7z
HLIZEAL. & R U U EBRAIDMAL, & k
FLONA(MDAHERE, & R A (Hep-G2)Hf
Jarp EEBAE LT-HERAALET L~ X &
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BB L OIEMB R E T~
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vivo TOENMW)FHEER
FuoAwA Y URAHLICE L, YA b
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RIERB L OFERR AT o 12, 1BEIER
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TEEEE RS L,

(11) HER A~ T A2 %R AN EhERER
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ZxalVr, VUREE LTT VAHE DR
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TRV AF T F LT ILF L —FT )L %
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L 72, BIRERGELIEIC LD | R A I E
S A DT A R&2RE L. REM %
AU, A~ T 2 THOLIEE A HL %
5L, HL OERNENREZ G @R L7,
Thbob, v U AZE R B HL % FRk
BeH% ., PrERFRNCAER U, )T 2 fERR
L7z, SAfRU A &2 LS L — W — s ©
B2 L, B LOERICHET 23R A2 15T,
(14) —A REHHE Y > fEHIZ%f 9% HL O$t
[ 5E R

T A REHE U X FE N 63 2 T B
HIZNER L TR N — RFEIZHONTRF L
72o invitro [IZB W T, BAMMIANEZ % — 7
& LT AR b—3 ZFEEOH D AREARE D
fi# B % DNA Wi fblE, 7 AS—R 3, 8%
FO9 OIEMEALHIE ., BEmEiENIE, @26

WEEZC L VIT o 7=, invivo IZBWT, —
A XY L OoEET L~ T A EER L. TR
PR & R L7z,

(16) Bz H -2 erEER

FEMRA R TE /72 HL OH & v, 7
v MIxtd 5 EWIMKE G m R (R
P BT ERER) &9 L, — R AE AR,
RERE, BB ERGFHECEE I LV B ek,
ARIMERE A JE Uz, X, ik B 8k E
WL, EER N T AT IF—F, FF
VREALE VRN T VAT I =8, Th
VI3 AT 7 H—F, A RXITE. TILT
Iy BalrrTr—L, MY ALE LY
ZRIE L, BeMtEmE Lz,

(11) HL D&
MSTATBOE N ESLIR PE A AR AR &
& — (ESCREARIHRPE) . BRFN RS, B
RERKF ELFE T, AMWEEESOER
L BEOAL T =L Rarvr NEET,
B R 2 3 A 72
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(1) U > JEE(DMPC) &% O* PEG % St 1 P44l
(C12(EO), : n=21, 25) 5k DA 7 U v R
R Y — L(HL-n)DFLN ATEFIZBE 9 DA%
BT,

WO X e LW NGz, Ok b
L2 A(MDA-MB- 453)#fifi@iZ%}3 2% HL-n ®
TRBF=VARAD =X LOMEN 5, HL-n
25 MDA-MB-453 #lfaIZf@h e - £, (A) Fas
EIEVE LT 2R, B) E#EI b KU T
%M DR A R LTz, I, (C) B A
— A8 BILO9 B LARNWTH AR—2R3
BIEMEET D Z LR S T, @R AT
FIL= 0 AT % HL-n DIEWERNE A2 et
L72& 2 A HL-n % 58 CIXIRIR AR & il
AR D b3 BH 3 72 S I 20 2R 03 e
WENiz, —J. DMPC U R Y — LJRIERET
WEREISAE DRI R O e o 7o, IIT,
TUNEL {EICE D TR b= AFE R L
=l A, FEREEOMEREE R L
HL-21 {BERECBW T, 7R b—3 2l
BRI, QEF -~ A0 2 #lEXE
BRI BT, BT OREL
b, MR, MR LR R L O
thiggnE & O, EERAEHEZ RS T, &
BRI o7z, BEITE LWHID A
Fl & L COBEIHAN S S, (Chem.
Lett., 38, 134 (2009), Int. J. Pharm., 372, 162
(2009))

(2) HL O IidEhfE ] 25, B Mo@ERE T A L
A (HIV) &G oo HEFE g i) & 7 < BafR L
TWAHZ &% invitro THIDTHLNE Lz,
T bbb, U UHEE(DMPC) LU PEG &St
IEVEAI(C12(EO), : n=4~25)2>5 /%% HL D
HIV 8% (MOLT-4/IIB) HilEIZ %45
50 Yo M AL FEAI ] 52 2 (ICs0) & HL D Bl



ORI MBAMEALNC L, &5
(2. HL 1%, HIV BRI (J22-HL-60)Hl Az
XU T, UANAEAZBRKT DERE2ET-,
TANA % FEA LT HIREIE. RIRFICAERR L T
WHZ EbmhoTls, THHDEAX, =1
ADWEREY R — T2 LVEA L2 D
ATREMEDSBA 5 )M 72 - 72, (Bioorg. Med. Chem.
Lett., 18, 4578 (2008)).

(3) U AR (DMPC)}2 O* PEG & St i 441
(C(EO)p) 5% %D HL D KAFD A DL
N B9 2 BB ZE N D UL F O L H 726l
RIEWEH R NSO, OHL X, ~ 7 AK
573 Au(Colon26) ML % L. HIRa A - fil &
FER, 7R b — U ZFHEIT X0 HERENH SR
T EEHLMNI L, @t LTz
Colon26 #MAN D Fsfs 2 AR HER LTz,

OHL HHRRIZBWT, Il K OWig o 14
HILSREEEOWRD VMR I, @HE 4
BIC L DU R BRI Y, HL BHRETIE R
&R DM O IRREIZ[RITE L 7=, ®TUNEL
Bk ALY, HL BE5RICBWWTT R
= AFENMER SN2, OHL % FRlRE
E LSBT T L~ A 2B W LS
PER72 <, BWEEMEIRE I Nz, #HE%
EEROHL X, KEBRANEEET L~
ZIZxt LT, TR h— T AFFEIC L0 IR
RERTZEND, BKR~OISHBHIRFCX
Do (HEFHEGE 129, 465 (2009))

(4) VU VJEE(DMPC) L PEG R A mTE
PEAN(C1(EO) ) B D HL-21 DA XfH
MY RO —FETdH 5 Primary Effusion
Lymphoma (PEL)Z %3 2 il /i 4 5iE 1) 200 S
ET RPN =V AFHIZOWTHR LT,

HL-21 1%, PEL AfaIZ s U C BEZE 70 i fa He 5l
PEINRA R L, I AR—ZADTEMALZ T
TR M=V A %ZFHES 52 LA in vitro TH
Lk lotz, F7-, HL21 ZIEFEME~D
A S EREEME < . PEL Mt Bagc & &
FEL. BRoOWREMEZNSw7-, PEL D~ ¥
AET VKT D HL-21 DIGRENE A RiE L
72o HL-21 1%, PEL E5 /b~ 7 A2V TH
ONRMEAKROLEEIMR IR A~ L, BHEH b
oo te, LLEDORER IV HL-21 2 IEHE
JlZ i385 5 23, SR Reicms
HHE L. ARG 2 95 2 & S BT
72572, (Leukemia Res., 34, 906 (2010))

(5) DMPC 36 X U} C12(EO)p; 72 5 kD HL-23
Dt RN A AV (NSCLO)WZ %9~ 2 fillie
HATEINEIZD BT DT in vitro TR L 72,

HL-23 1%, 23 AR HEFERNH Zh SR = L,

TRV AZFEE L, S50, 8EEE
& HL-23 13, EF e L ik LT, o
FEOLEOKRE e MFE/BAMIEO A
B S L, HL 13, BIfEE CHRRIGHE
EDHESL L TRV B MlIFE/ R LS
K2 HHIG WK & L C o REMEN BT
x5, (FEFAHEE 130, 1581 (2010))

(6) BMERTH 5 Duchenne(7 = v =
YA a7 4 —IZX L. T/ 7Y 2
v RRPUAEWE 7 v &~ A 2 2 (Gentamicin:
GM)MRIFEIEE LTHERITH D2, BWEH®
@RS D, £Z T, U UHEEDMPC) LT
PEG R AMHTEMEH(Co(EO)») 2 H Ak %D HL 12
GM ZH A L7- GM-HL #8Ifl L, K7y
FTURY) =V AT AEIGH LB LW Y
A bhm 7 —{EEEmE L, Al L7
GM-HL %, RIS HICETE & 722 5 i iz
REMERECE D Z ENHERINTZ, £-. &
WREEEAH HL # WY A b7 o —F
TV (mdx) ~ 7 A% RO KNEREBIZEIC
BWT, B ORIEGNIL~D HL OFEFE A
MR L7-, £7- mdx ¥ 2% M7~ GM-HL
DIEFEEBRITIHB VT, GM-HL O J5H GM H
e HL B X 0 & @ e S 2 78 L mdx
~ U A0 GM-HL ORIWERIZA B iv7ein-o
72 GM-HL 1%, HILWiHY A b7 1 —ik
JERIE L U CHIRE S 5, (Biol. Pharm. Bull., 34,
712 (2011))

(7) U HE'E DMPC & JEA A MRt
I Ca(EO)ys 235725 HL IZ, B N B U V23
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w~L, Za—H%A hA—F— T Ho—RE
SUKENER LN TUNEL I LD 7R b—3
ABFHFET L ERMIC o7, invivo iIZ
BT RAJ FARBAEDN AT L~ T ATk
L CHHERIEMERDIE I, EW T > MZ
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FESARZOEARISHIZHBNT, BWEH®
A\ [ 2 IS D i /N sh B & I in 2 SR S e R
47z, (Anticancer Res., 28, 1187 (2008))
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