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BEl1E CQEHALLYEY—L (CQ-Liposome) DFH#L)L CQ-Liposomed 5D CQOHM "
VARV = LDORBIZONTIE, ERD 5 DEEEAAWTEA O 21T 5727, CQORIFZEX
DNABELERT)VR - L &HI LR TE Lo, £, Szokab'™ I, reverse-phase
evaporation vesicle(REV)&{E2 Hik &R L KEMEMORIFLIMVAAEIESN I 2L 28
HLle 22T, FHIE, HEOHKRIHRBEMIAZLI2LD, BAMLAHOCQIZOVWTLR
FREDIAAER 2R T CQ-Liposome DSk 2N L /-, FHiE®#Fig. 1123 L 7=, CQ-Liposome
1LY VBB OEIR ST L 2658, distearoyl phosphatidylcholine (DSPC) A& @ L T
HH, ZOYVEEEHWLEDCROMNIALEIIN22%TH -7, BEERE > 5XKD/CQ-
Liposome Dk 5540 1E, Fig. 2I0RL =8BV TH Y, FHRFEIZ0.2um (BERE) TH-o7

@ ~ 5me
DSPC 250 mg

dissolved in 70 ml of organic solvent
( chloroform:isopropyl ether=1:1 )

added 10 ml of phosphate buffered saline "

sonicated for 5 min
( 22°, 25 KHZ 160 W )

|
evaporated ( 60° )

fractionated with Sephadex G-50

centrifuged for 20 min
( 27,000 g )
CQ-Liposome

* digstearoyl phosphatidylcholine
*#%0,64mM NapHPO4, 0.14mM KHpPO4, 13.7TmM
NaCl, 0.26mM KCl. pH:7.2.

Fig.1. Method of Preparation of CQ-Liposome

ZDRIF %, pore size®DFE 7% % Nuclepore filter TRKEWVWH A XD DA SIERFHNTAEL, 5
BREORBRSHEBEL 720 Fig. 3I2RT LI IZVWThOBEICE, FHRTEI1.5umORT & L
CHETAZEPME L L -7, ZOFEFIE, CQ-LiposomeldFHBIKE 5121.5umDKE D%k
BIRE A 3N, BEIEEL DT ABHBREFIIITTORKTICREEL, AB%E S ICHEESE
TH3ZLRRTHEDTH S, CQIE, KIZHT IEMED 3 ~4FIVRAEhTnws L, £/, #
BIEFIZ ) R — LAJEIZEXD A E N5 cholesterol #(# A4 54 L CQOEXVIAAAHEEINTLE ) Z L
BENS, CQIEZDAERY A CQ-Liposome DIEMIIZHR VA N T W3 Z L AR a i, RWT,
CQ-Liposome» 5 O CQOMH £#ET L /20 Fig. 41285 (V) 123 5 CQOBMMIEIRL 720 K

B
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Fig.2. Size Distribution of Primary Particles
from Negative-Stain Electron Micrograph
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DY)RS— LAPRBBEEEHNE L 2D E
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(B E Y,
==& CQ-Liposome#FEiFDENS4"

CQNENTHERI T 2 -DICERENE
BEFQREELY, FHZ, s®Kks70< b
757 4— (HPLC) IZ k2 EREEMESLL
CQEjfE ##23F L /2, CQ-Liposome#% J v b
IZERHE L 2850 CQO s i EHEM (Fig.5)
1%, CQIE# (Free CQ) HEHFIZIEL T
WIBEEHER 2R L 7,

MmEFM O C QIBE DXL, HEEDHEIMIC
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Fig.3. Size Distribution of Aggregated Particles

from Hiac Particle Size Analyzer after

Filtration with Various Pore Size Filter
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Fig.4. In Vitro Release Patterns of CQ from
CQ-Liposome
Results are expressed as the mean of

three experiments.

DEMHPHRE S L ERBET2HDThH 5, 7H ¥ T, RFEKDOMAREHERS DR 5 Nl

ZZT,

Iy bEBLEUYHXOMPIERE % Two-compartment open model # i\ THEH L, Table

IDMENT A —F — %15, WEEETEHkelfEld, MBERTIILALZEITOSNLE VY, 510
ZHEV, 5L UV, 2 Free CQDOAHCQ-Liposome LV &3 EREVEEZRL, 2D D5,
CQEVRY—LAIZHAL TEET 2 &, BRNDHAIBNT 22 LR B Nk, 22T, RARE
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--@--:4 mg/kg,--O--:2 mg/kg,~-@-:1 mg/kg,
—0—:0.5 mg/kg,--A--:0.25 mg/kg, -A—:0.125 mg/kg.
Results are expressed as the meant+S.E. of 3 rats.

Fig.5. Plasma Concentrations of CQ after Intravenous Administration of Free

CQand CQ-Liposome at Various Doses in Rat

Table I. Pharmacokinetic Parameters of Free CQ and CQ:Liposome after

Intravenous Administration in Rat and Rabbit

*1) *2)
Rat Rabbit

Parameter Free CQ CQ-Liposome Free CQ CQ-Liposome
n 3 4 3 4
A ng/0.1ml 131435 439,62 1946 4344
B ng/0.iml 707 199+12 6+1 1443
a hr-l 18.0+3.4 15.352.2 19.5+0.8 15.452.1
B hr-l 1.9+0.2 2.040.1 3.1:0.1 3.250.3
kel hr-1 4.6+0.9 5.140.7 8.5+1.0 8.0:+0.7
x12 hr-l 7.8+1.9 6.251.3 6.840.6 4.551.4
k21 hr-1 7.5£0.7 6.040.2 7.320.9 6.140.8
V1 1liter/kg 0.5340.09 0.16+0.01 0.46+0.10 0.19+0.00
V2 1liter/kg 0.51+0.04 0.1520.02 0.4210.06 0.15+0.05
[ auc 17

ng.hr‘}o.lml 4423 129:8 31 B4+l

*1) Dose : | mg/kg.
*2) Dose : 0.33 mg/body.

Results are expresasd as the mean ¢ S.E.

HROCQOIBEHEMNBEHSE 2T L 2 (Fig.6), ZOKRE,
NEFZMMICX DA E NG L, MANOGHEBEFTH- /2,
W AEE, HRANDENASL A CQ-Liposome T L 72,
HERACBRIRMIGEVES Z &R 5 h i,

g#E CQ-Liposomel§lRNR5rED ) ¥ /St~ OBITEY

CQ-Liposome | iTHE, MHE 7% & OHEHE
LAaL, KEM#E T, 20oKkE5 %L
ZDFEERHD S5, CQ-Liposome A CQ%E4F

g A—av—2a v LTy MERNIZER 285 L 72 & xORE ) © SRR AOBITHE 2 G
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Dose:1 mg/kg, --O--:Free CQ, -®-:CQ-Liposome
Results are expressed as the meantS.E.(n=3)

Fig.6. Distribution of Free CQ and CQ-Liposome after Intravenous
Administration in Rat

L, #R%&Fig. 71278 L 7z, CO-Liposomek 5D CQMD ) » /$§4711L, Free CQIZIELL THE
NTW/, F2EET v FOEEAIZCQ-Liposome #4%35. L 8%, L&) » /85D CQD BIF
LRATAED 517z, CQ-Liposome M) ¥ /SigEMEIZ DWW T, & 51058 & L UFEIIZ OV T
WMES &M Z /2o CQ-Liposome ###EF 3FEL TH ) Y SEAOBIFABITHRIRD ST, 1§
FENIR SRR RN S A5 R ThH 2. CQE L~ Y IMIZAR L k8%, 5Kk 0'LQ-Liposome & I
ERI—OMRD T~ Y 3 BERIEEEAES L TH ) v SBITRIEIRZED W, fE-Toomg
#'CQ-LiposomeHADIEHETH 2 & £ 2 5h 5,

LIEOFER 2 5, REIENIZERRE AT U 2 O Tk £ 72 124012 0 ) © Sk # B ik + 5 A&l
L LT, CQ-Liposome 2T % 3 a[feMEARM s N 7,
HNE fHE~ Y 2 TOCQ-Liposome O il ih 22

CQ-LiposomeDIiADHGMAIFENT WA Z L RENBIRL 2BV THY, 7, HElia+ 3
SR ERET L 720 dewishiBEAERET 3 &, MHICHRMICERT 2, BMEREBML Zvy 212
CQ-Liposome Z#HFE L =& 2 A, Table 12T & 512, Free CQIZINTHWIEREIEA L0
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Dose:1 mg/kg,-Q--:thoracic duct lmnbh,—.—:plasma.
Results are expressed as the mean+S.E. of 4 rats.

Fig. 7. Concentration of CQ in Thoracic Duct Lymph and Plasma after Intraperiton al
Administration of Free CQ and CQ-Liposome

Table [I. Effect of Free CQ and CQ-Liposome on Increase in Life
Span of BDF, Mice Bearing Lewis Lung Carcinoma

Dose Mean ILS Survivors
Drug survival on
(mg/kg) time(days) (%) 60 days
Control o] 18.4 o] 0/5
Free CQ 1.4 18.8 2 0/5
2.0 23.2 26 0/5
2.8 22.8 24 0/5
CQ-Liposome 1.4 30.6 66 0/5
2.0 $36.2 97 1/5
2.8 >36.4 »98 1/5

Lewis lung carcinoma cells (5 x 104) were implanted intra-
venously into mice and drugs were injected intravenously

1 hour after implantation.

Table [[[. Effect of Free CQ and CQ-Liposome on Increase in Life
Span of BDF, Mice Bearing Lymphoid Leukemia 1.-1210

Mean s Survivors
Dru Dose survival (%) on ’
& (mg/kg) time(days) 60 days

Control (o] 6.5 0 0/6
Free CQ 1.4 9.0 38 | 0/5

2.0 10.2 57 0/5
CQ-Liposome 1.4 9.4 4S o/S

2.0 11.4 15 0/S

Drugs were intravenously injected into BDFy mice

4

24 hours after intravenous inoculation of Sx10° of

L-1210 cells.
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T4 b5, CQ-LiposomeDIANGA & HibiE & A HHET 2RI EF LN, DXL, ) VA
MFHEBOL-121054 BB L -~ 7 2ot 2 EMEIFE 2T L7z (Table ). CQ-Liposome
BERR, BV BEIBOLNIZLEENETRL D, L-1210E 7 AT 3 EGZIR D
CQ-LiposomeD i 2" Free CQ& Vi HIRL 7=,

& 512, EhrlichfE/KE 233 3 CQ-Liposome DEPERIR % < 2 CHET L 7=, BEIRNIZEM
BofE 1 BiRI\ZER 2 ERARS L, DROMAaK 2 BHITHIE L, RERCEDEO—fEEE L TH
KEHHEEL 72 (Fig.8),
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I e

tumor inoculation at the dose of 1.25 mg/kg. Results are

expressed as the mean value of 5 mice.

Fig.8. Time-Courses of Ehrlich Ascites Carcinoma Cells (A) and Abdominal

Ascites Volume (B) after Treatment with Free CQ and CQ-Liposome
control #1234 T, Free CQIREEFIZIZEMARB OB AR 5 iy, Z OEMIREREMNHIRIR
13, CQ-Liposomef}y5iRIZIZ & 512 AD LN, £ /-H/KE L CQ-Liposomeiy 5HTlIm L
Lhhrol, 22T, MashREREITL 2L 25, Table NIZAR 34912, Free CQIZHERL TCQ
-Liposome DEN R ARB SNz, Lrd, TBEERL 277 214 CQ-Liposome k5121
6PLH 1L 215 N,

ORI, CQEURY—LAIHATIZEICLVGEIEDREAMET 22 L P TELY, ZOHR
MeglT KD % CQ-Liposome DEFMHIEEA L Twad s NDEEZ 517, (a) CQ-Liposomeldss
D& BN AR A H L Th Y, 5L BVIS &IERT 3 BOBRRICH 2 EMTH 5.

(b) CQEMER T 2 AMEkED %, CQ-Liposome CIZERTE 3 (Fig.9), (¢) BRIKEE
£ (Fig.10) »*5, CQ-LiposomeA IENFA B #A L, EhrlichffAEMiar @0 REOEN &+ H
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Table V. Effect of Free CQ and CQ-Liposome on Increase in Life
Span of ICR/CD-1 Mice Bearing Ehrlich Ascites Carcinoma Cells

Mean Survivors
Dose < ILS
D survival at
e (mg/kg) time(days) (%) 60 days
Control 0 16.5 0 0/6
Free CQ 0.31 23.5 42 0/6
0.63 24.8 50 0/6
1.25 25.0 52 0/6
2.5 222.3 > 35 1/6
CQ-Liposome 0.31 >27.0 > 64 1/6
0.63 >34.7 >1l0 1/6
1.25 >38.7 >135 1/6
2.5 >37.5 >127 1/6

Ehrlich Ascites Carcinoma Cells (1 X 106) were implanted
intraperitoneally into mice and drugs were injected intra-
peritoneally 24 hours after implantation.

LTwa™ zep@bbon, MEMOBAMENESL Z-TWwWBZePELILNS,

&612, K FBHEL 7 Lewishitif#, dymphosarcoma’ &DREIEMEIZ T 23R EMETL 1277, CQ
-Liposome D H5hEII Free CQ LRIBE TH 7=, ZDFEFEIE, CQ-Liposome» KT % ¥ DX
IS LEEWE OREREBLHET LD TH -7,

100
Dose t 1.2 mg/kg
— Rat ( n=3 ) /g
PRl
No SOT‘ b] ,,r
— Lo
o\ /Y
['i 200
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Fig.9. Changes of Leucocyte Number after
Intravenous Administration of Free
CQ and CQ-Liposome
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Fig. 10. Isoelectric Focusing of CQ-Liposome

Fo cusing was carried out in 1% (W/V)
Ampholine at pH3.5 10 for 24 hours at
1100 V. Approximately 3mg of liposomes
by dry weight was used.

CQIE, KIZIETES, L2Vl BITEWILAEM TH 270, (ERD ) R/ — L% E2 AT
L RIf S entrapFRIXH oG o7, LA L, SzokaBd REVIAENE' (ZHEL - FEHDRBHEIZ K
9, #722%7 entrapE &#/R 3 CQ-Liposome DFHHELNIKINL /-, T D CQ-Liposomeld, FHpki+1%

2. 5umDKIFTh % 7,

BWEE S e T AME A AL, PUR AR L SumOBERE L THET

%o, ¥7-, CQ-Liposomeh» 5D CQOHMIL, MOBNERIZE AL ZBD Y K — LDEAI1ZH
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BLTHER»TH o7,

CQ-Liposome % 7 v MZEHET 2 &, MM, MMEZ & OMBEAREMIZERD AT B, &5
AN ODTHO BIF Ch 72 £72, Free CQE D L KMWHMBEND G LBV LARD LR,
EEMOBER 2B L 53 TTHME 2R L Twn 3,

CQ-Liposome % 7 v MEBHIZHEET 54, ) Y SRMEBANORITABITFRO 5 M/, ZOFF
M3, BESIUHETRRED SNT, ERAREREECHENTH -7, L L, BERARETY
WEREEF, Ty g VERITIEIRD 5T, CQ-LiposomeDAIRIZHR RN LA TH 5,

LewishfifE, L-1210& & Ehrlichfi/KB2BME L 2~ 21233 3 CQ-Liposome DIERH LRI,
Free CQ& N EN T/ VARV — LIZE 5 CQOKIEIIROE#IE, CQ-Liposome DFANS 7
ik, BUER OB S &L UFCQ-Liposome & Mg L DFm VB L SIZBRAT 58D EEZ S5,

LiE#ER A5, CQ-LiposomeACQMDcarrier E L CHELAZEDTHY, FHEDEH drug
delivery system TH 5 Z & PR s 7z,
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