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Polymer-Coated Liposomes for Oral Drug Delivery (I):
Stability of Polysaccharide-Coated Liposomes Against Bile Salts
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Stabilization of liposomes against degradation by bile salts has been investigated in order to
develop a liposomal model system for oral drug delivery. Two polysaccharides, amylopectin (AP)
and chitin (CT), were employed to coat both empty liposomes and bromthymol blue (BTB)-encapsu-
lated liposomes by adsorption-coating techniques. Turbidity changes and BTB-release characteristics
in pH 5.6 buffer solutions with or without bile salts, sodium cholate and sodium glycocholate, were
observed to compare the differences between uncoated liposomes and polysaccharide-coated liposo-
mes. Initial turbidities of both uncoated and polysaccharide-coated liposomes in buffer solution were
kept constant within 3% range during 4 hours of experiments. But they were decreased in a diffe-
rent manner in bile salts-containing buffer solutions, showing 10% or less decrease for polysaccha-
ride-coated liposomes and 25% or more decrease for uncoated liposomes. BTB release from uncoa-
ted liposomes has been greatly increased upto 90% after 4 hours in bile salts-containing buffer
solution, which is a clue for breakdown of liposomal vesicles. However, polysaccharide-coated liposo-
mes showed the controlled-release pattern which is proportional to square-root of time, followed
by around 50% release for the same time period. Consequently, it is possible to conclude that
these polysaccharide-coated liposomes might be an available system for oral delivery of a drug
which is unstablé in gut environment.

Keywords — Liposomes, Oral delivery, Polysaccharide-coating, Stability, Turbidity, Bile salts.
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Figure 1—Turbidity changes of uncoated liposomes in
various dispersion medium of pH 56 buffer solution:
—[—, buffer alone; —@—, sodium cholate 1.5 mM;
—®@~, sodium cholate 25 mM; ——, sodium glycocho-
late 1.0 mM; —m-, sodium glycocholate 2.0 mM
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Figure 2—Turbidity changes of amylopectin-coated lipo-
somes in- various dispersion medium of pH 56 buffer
solution: —&~, buffer alone; —&—, sodium cholate 2.5
mM; —m-, sodium glycocholate 2.0 mM
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Figure 3 — Turbidity changes of chitin-coated liposomes
in various dispersion medium of pH 5.6 buffer solution:
—[]—-, buffer alone; —#—, sodium cholate 25 mM;
~@~, sodium glycocholate 2.0 mM
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Figure 4—Bromthymol blue (BTB) release profile of un-
coated, amylopectin (AP)-coated, and chitin (CT)-coated
liposomes in pH 5.6 buffer solution
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