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ABSTRACT

Target-sensitive( TG-S) liposomes, which have the antibodies coupled on the surface of liposome and
can release their entrapped contents by the binding of antibodies with the specific target cells, were pre-
pared and employed to study the release of calcein and the selective delivery of an anticancer agent,
doxorubicin(DOX). The monoclonal antibody, Y3, used for the preparation of the TG-S liposome was
one against major histocompatibility complex class 1 of mouse(MHCI1, H-2K" type) and the target cells
were EL-4 and RMA, which have the MHCI, H-2K" type on their membrane surfacem. The release of
calcein from TG-S liposome occurred when the target cells were contacted with liposomes and 1t was
proportionally increased with the rise of binding capacity of antibody coupled on the surface of
liposome to the target cells. The experimental results of drug delivery were similar to the cases of
calcein release. The viability of specific target cell, EL-4 with liposomal DOX was not so different from
that with the free DOX, while for the non-specific target cell, Yacl(H-2K"), the cell viability with
liposomal DOX was much higher than that with free DOX. This shows the fact that the liposomal DOX
can be efficiently delivered to the specific target cells, while 1t was not the case for the non-specific tar
get cells. And the drug delivery was inhibited when the free antibody of Y3 was added in the contact
process between EL-4 and TG-S liposomes, which means the drug delivery occurred mainly by the
destabilization of TG-S liposomes. From these results, we could conclude that the selective drug deliv-
ery to specific target cell using the TG-S liposome would be feasible.
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Fig. l. Schematic representation of the preferred
mechanism of site-specific cytosolic deliv-
ery of transportable drugs mediated by
target-sensitive immunoliposomes.
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Dioleoylphosphatidylethanolamine (DOPE), dio-
leoylphosphatidic acid(DOPA), dipalmitoyl - pho-
sphatidylcholine(PC), calcein, sodium deoxycholic
acid(DOC), N-hydroxysuccinimide ester of pal-
mitic acid (NHSP), 7-chloro-4-nitro-2, 1, 3-
benzoxadiazole(NBD chloride), 2, 3-bis [2-me-
thoxy-4-nitro-5-sulfohphenyl - 2H-tetrazolium-5
-carboxanilide inner salt(XTT), 5 Sigmas}el
A F-odstedar gheka] doxorubicn(DOX) hydroch-
loride= Pharmachemie B. V. (Holland) ol|4] F¢J
stof Abgsteich.

BH|

Addol A% gille FdFE 34 Y3 (IgGa,
anti-major histocompatibility complex class 1 of
mouse, anti-H-2K"ME& A4lsl= dlojua]xa}
(ATCC HB176) & Amd3ated 4255 Fopito}
23 Aol sk 7 st} 2gol g
gk, & FEA wx(IMDM/F12 : 1/1 supple-
mented with insulin 10 yg/ml, transferrin 100 ug/
ml, ethanolamine 100 #M and selenium 100nM)
ILE 157 §714 uletsdt & hollow fiber(Mi-
crogon, US.A., M.W.CO. 50,000)& o]&3}o
diafiltrationstx <k 108 %3+ &, protein purl-
fication system(Millipore, U.S.A., ConSep LC100)
o4 DEAE-ion exchange prepacked column
(Millipore, 1010) chromatography & o]-&3ko] 2
Astoict. A9 =%+ single radial immunodi-
ffusion(SRID) #o 2 =AHslgion L5 5 1.5mg/
mle TR 5 JEudste] Assdch BAE
ol 2|A 1k 2lololl 79 W7 s wA §Hao
2TA7E vHEe] Folop st 2 AddAde
NHSPE o]-&3&}o] g+alol] palmitic acidE 37 A]7]
= ke o]}ls}oﬂq. 6). 7iets] Adusis A=
@A Imgel dioxaneel] £31% NHSP 503 2%
DOCE #7}8}o] 37Tl 4] overnight reaction4}Z}
% ujylkg-o] NHSPE AAst7] Y 0.18% DOC
7} %335 phosphate buffered saline(PBS)<e 2
cold chamberol| 4] FA3gkc}. &A B2l NBDE
gao] A31717] e A lmgd NBD
chloride 0.15mg2 #7}&F & overnight A|7]2 &

23 $43 F Agsach
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3|7} &42lEl DOPE Liposome (Immundiposome)
o M=

w7 DOPE(10mg/ml) 1.5mi= DOPA 10% (w/
w)E flaskel] Fo} N, gassloll s S2A]7|2(3~
5min), °]o] vacuum chamber<-o] 1~24|7} Z9}
WH5e] flask ol gFe =g YAIEE AZ4
Ak ogA AZR Astel 24 AZE p-Ab
(palmitoyl antibody) solution (1.5mg/ml with 0.
18% DOC) 0.5mlz} 4284 v}7al calcein 100mM
0.5ml& Y3 371}t CalceinthAl detalE &
g A9dl= doxorubicin 2mg/ml, 0.5mle Y1
A7t AR AA-Fo] T3 FEHT
L} o]o] sonicationg %}, Bath type(Branson
2210)9) 7% 2084 3~43] wlE3l37 probe type
2] sonicator(ultrasonic homogenizer 4710 series,
Cole Parmer Instrument, U. S. A.) & AR&3x]4]
13 12 A= gk, o)A sonication® o8
Sephadex G-50 gel-column (2.5X8cm)g o]
£3}e] chromatography & #3l9 4 3z B
B SUV(small unilamellar vesicles) 2T Zo| ots
oJ2 vto Al =} Fraction® 2 dlopdio] 3313}
FHEE At A7F AAYE 2lEFol AAy
Aes gt wlohd BEF Sd (0.2um
membrane(Millipore) & o] &3] $=a}d] E3}4)7)
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EAAZEFEE LI29(H-2K"),
Yacl(H-2K"), P815(H-2K*) £33 RMA Az
H-2K" #sdo] A&¥ RMA-S(H-2K" deficient)
£ ol&3tddh. Caleein WEAge w4 £ 9
HIEA £4 ALE FEA A 33 Adstn 5
5 1x10%/mlol 4] 1x107/ml7hzr] =435 3, 4
Z wfckld Imlg Fuld B EF 50u ¢ & Hrleto
37Co A 3087 A& A7)t} Calcein whEake 30
T F ¥AAE A oS Ao ge A4t
oct.

% release=[ (F—Fo)/(Ft—Fo)]x 100

o714 Foe} Fe 22t AT A& Axl 2 3o
A5 sample] 334 4]7]o|x Ft= DOC 0.12%
£ Hrlete] BEES A A 3 SAE A
Al7elch. #AAL  excitation A 490nms}
emission F3F 520nmel| 4 &35}t
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EXM IO Chsh st He =8

Y3 Ao 54 2 v]5A THAH L digh 23
He SAs7] shed A AZES 33 A st
AZETS 1X10%/mlf4 1x107/ml2 =A3§ =
Aol M Az NBD-AbE Az} 147 o &
A7 AZE obA] 33 A -8 T PAAE excita-
tion I 460nme} emission T} 554nmel4 =
Ashoict.

BEXNMZO st dEHLAS

EAA| Eol| ozt kB AFL thg3 o] 5
gatolct. WA Yz I T s &4
3l7] 95l 0.12% DOCE 4
7 % Sephadex G-50 columng o]&sle] 9lx
& AA D FpEdd dol e DOXY %
excitation 4 468nme} emission 7+ 585nmol)
A H3AE EHste] ARt 2 g EH 5
2 vlEA ZTAATE I6welld] 2-3000 cells/well
of EA AE3 ¥ 48A1F Fob wiekslz of7)e)
free DOX &2 2ZZd 2ol DOX(liposomal
DOX) & =¥ E Arigh ofg 30%-0] Ansidd o
2ol EujAE BT AAT H A eixE Arlslzn
thA] 485k wiokgch. wicko] Eujw wjorale A
st XTTE #rlsle] Adolole AZe Hv &
Z (7). AT A A AET (relative viabili
ty)e o] ArbEz] ¢Fe vlrY AHE AELE
10022 st A4k gholc).

ZERE

P-AbZ} A=l Immunoliposome 2] &=

Ho 5 (1)el °f3tw p-Ab A Zoll o &4 g 22}
o+ 7Z3tE palmitic acid®] A= 2~524, 2
70% 7} 3A19) F. fractiond]] Z#sle] TAA Lo
i3k A Aol Kallo] aae wls] ZA dof
A et Pow B AFME o)t fakgh
ANRE odgdrf(Data not shown). Fv|® p-AbZ
oj-g3to] W 2lETE A x8lr] ¢sle] My
hilo A A2 A Ao p-Abg} calceing
d7kstel akgte). o]olA sonicationg I F
Sephadex G-50 gelel| loadingsto] 2] LZS frac-
tionHz wolugle). Al H3 Fig. 2¢4 =
fraction tube 6, 7, 8'Hol| 4] calcein®] #¥=}pAdz} ol
214 gl Ao sorh B HAE ey ole
D2 o] Rl gropll YT Fo] e} AgtE 4
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Fig. 2. Sephadex G-50 gel chromatography of PE
-immunoliposome containing calcein.
(2.5x8cm, 1.5ml/min. Iml/tube)
® 280nm ™ 590nm a fluorescence of calcein
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3 (destabilization) ¥/ 4] calceino| W &=t} 2
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A ofe] 74z £ 2 w|5A HALGY S
of 4] A7) calcein WE&E H-2K" type &4& 7}
z EL-49F RMACAH 713 23t o2 HEge
vl ook, 1929 Az Fddkdel H-2K':=
A Y39} <kt cross-reactivity S 7}A]a gl
calcein ¥W&&o| tfE B|5AH FHAEERG 47
o Ao Balrh(8). o]7L alstr] Ysle]
F4 74 NBDE dHalol A2l £ o] g9}
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Fig. 3. The change of calcein release with the tar-
get cell concentration(log). Specific or non
-specific target cells were contacted with
5044 of PE-immunoliposome (anit-H~-2K")
for 30minutes.
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Fig. 4. Antibody(anit-H-2K") binding capacity to
the various specific or non-specific target
cells. Target cells were contacted with 50 u
I of NBD-Ab for lhour and the fluores-
cence of NBD-Ab bound to the target cells
was measured.
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Fig. 5. The relationship between the antibody
binding capacity and the calcein release
from PE-immunoliposome.
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Fig. 6. The relative viability of target cells with
free DOX(F-DOX) or liposomal DOX(L-
DOX) at various concentrations. A) spe-
cific target cell; EL-4(H-2K") B) non-spe-
cific target cell; Yac(H-2K).
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Fig. 7. The relative viability of specific target
cell, EL-4 with liposomal DOX in the
absence or presence of free Ab, Y3. A non-
specific target-sensitive liposome coupled
with antibody A4W was also tested.
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Table 1. ICx values of Doxorubicin for various
tumor cell lines.

Target cell ICx value
Free-DOX Liposomal-DOX
EL-4 18 29
RMA 07 19
Yacl 12 )8
p81s 17 >4
RMA-S 06 >4
L929 16 225
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