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that observed for the egg PCI cholesterol lipo-
somes (buffer. 1.1-1.6%: plasma. 1.9-2.4%). These
results clearly show that liposomes consisting of
eguimolar amounts of egg PC and cholesterol
largdy remain stable in blood [18]. and that this
stability is not altered upon covalent coupling of
anti-I at erythrocyte F(ab'h to the liposome surface.

The present study demonstrates that covalent
attachment of anti-rat erythrocyte F(ab') ~ to the
liposome surface helps the liposomes in specifi-
cally recognizing the red cells in rat hlood. This

Fig. 3. Liposomes hinding to erythroc:{tes in rat hlood. The

hindmg is expressed as percent of IOtal 14(' or Il~1 associated
wllh 3.10" erythrocytes. Il'I-laheled nah') l were covalently

coupled to the liposomes which contained [14C]suCiose as the

entrapped solute. The amounts of F(ah') l on the liposome
surfacc were as follows: control liposomes. 60-75 /lg//lmol

lipid P: cxperimcntallip()somcs. 70-90 /lg//lmollipid P. Bars

represent mcans of thrce experimcnts:t S.D. Opcn hars. control

liposomes: dosed hars: cxpcrimcntal liposomes. (A) and (8)

represent the '1 14(' and r; Il~1 hindings. respcctively. to
er)'tlin'C)'tes. In one cxpcriment. frec [I4C]sucrose alone was
incuhatcd with rat hlood for I h at 37°C and the amount of

radioactivity that hecame associated with red cells was mca-
surcd. Only hackground levels of 14C wen: found to he present

in thc er)'throcyte petlc!.

antihody seems to be highly specific to these cells.
as the experimentalliposomes failed to bind to rat
white blood cells or monkey and mouse erythro-
cytes. Also. the interactions between liposomes
and the target cells do not appear to induce an
enhancement in the leakage of the entrapped so-
lutes in the medium. since the stability of the
experimental Iiposomes in the presence of rat blood
was found to be similar to that of the egg PCI
cholesterol liposomes. Besides. the binding of lipo-
somes to the red cells is very rapid. and not
affected by the liposome concentration in blood.
hut it is certainly influenced by the phospholipid-
to-protein ratio in the liposomes. It is. however.
not yet clear from these experiments whether or
not the cell-hound liposomes deliver their contents
to the cells.

Delivery of liposomized solutes to the target
cells will be ensured only if the cell-bound lipo-
somes either fuse with the cell membrane or be-
come internalized via endocytosis (19). As a mam-
malian red cell should have very little or no capac-
ity to endocytose the surface-bound liposomes.
fusion between liposome bilayer and the target cell
membrane seems to be the only mode of erythro-
cyte-liposomeinteraction which would result in
delivery of the entrapped solutes to the cells. How-
ever. such a fusion should render the cells
ahnormal. and consequently might affect their
survival in circulation (20). These possibilities are
presently under investigation in the authors'
laboratory.
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