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The Preparation of Four Quinolene-loaded Liposomes and Their in Vitro Comparati%q

Study of Ocular Permeation in Pig‘s Eye
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1.Abstract:

in order to provide and maintain an
adequate concentration of drug at the side of
action for a prolonged period of time, we
attempt  to develope liposomal drug
formulations for topical modes of ocular
administration of norfloxacin, enoxacin,
ofloxacin and ciprofloxacin. To load these
drugs in liposomes, two preparation
procedures were carried out. The results
showed that no matter which
fluoroquinolone for the DMPC bilayer
malrix, the liposomes prepared by
combining the ethanol injection method with
freeze drying had higher particle size and
encapsulation capacity than those prepared

by the ordinary film method. In the in-vitro
corneal perfusion study, the transcorneal
flux of the drug-liposomes dispersion were
significantly less than that of the drug
solution.  Among the fluoroquinolones,
enoxacin has a higher corneal penetration
rate of the free drug solution owing to its
higher o1l / water partition coefficient.
Although liposome-entrapped fluoro-
quinolones were transferred through the
cornea more slowly than the free drug,
accumulation in the cornea was greater for
the lipoespome-entrapped drug.
keywords: Liposome;, Transcorneal:
Fluoroquinolone: pig's eve;

2.Infroduction:

The quinolones are a group of
antibacterial agents which have a
widespread action against Gram negative
microorganisme (1). Substances of this class
constitute  low  soluble  heterocyclic
carboxylic acids like the well known
compounds nerfloxacin, ofloxacin, enoxacin
and ciprofloxacin. In ophthalmology they are
used to treat pyogenic inflammations of the
eye (2~5). A major problem in ophthalmic
drug delivery is poor ocular bioavailability
and the limited rate of corneal absorption (6).
The use of antibiotic delivery devices should
achieve increased drug concentrations at the
site of infection resulting from targeting of
antibiotic to the infected tissues (7).
Liposomal devices may provide a mean of
improving the bioavailability of drugs that
are poorly water soluble, like
fluoroquinolones (8). We have developed
liposomal drug formulations for topical
modes of ocular administration of
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norfloxacin (9). In the present work, the
entrapment of the other fluoroquinolones in
lipid vesicles and in vitro comparative study
of ocular permeation in pig‘'s eye were
studied.

3.Results and Discussion

Particle size and encapsulation
efficiency for method A and B are compared
in Table 1~4. No matter which fluoro-
quinolone for the DMPC bilayer matrix, the
liposomes prepared by combining the
cthanol injection method with freeze drying
had higher particle size and encapsulation
capacity than those prepared by the ordinary
fitm method. This results were the same as
our previous report, i.e., fluoroquinolones
which are amphiphilic drugs will dissolve in
water and be encapsulated within the
aqueous compartment of liposomes prepared
by the film method under pK,,. However,
for lipoosomes prepared through the ethanol
injection and freeze-drying processes, these
drugs were not only encapsulated within the
liposomes cavity but also bound to the lipid
bilayer. Thus, the drug encapsulation inside
liposomes was increased. When fluoro-
quimolones were entrapped in liposomes
prepared from DPPC or DSPC, the increased
chain length of the lipids resulted in a
significant increase in particle size but the
efficiency of encapsulation was reduced. Fig.
1~3 show the amount of enoxacin, ofloxacin
and ciprofloxacin, respectively, diffusion
through the cornea of pig's eye at different
time intervals after the use of a drug-loaded
liposome dispersion or a solution of the free
drug in buffer solution. It can be seen that
the transcorneal flux of the drug-liposomes
dispersion were significantly less than that
of the drug solution. Among the fluoro-
quinolones, enoxacin has a higher corneal
penetration rate of the free solution owing to
its higher oil / water partition coefficient.
Moreover, the liposome prepared from
DSPC  resulted in a lower corneal

penetration rate than those prepared from the

Particle size distribution and encapsulation of
norfloxacin in liposomes of various lipid compesition
and different procedures

Lipid Particle size Encapsulation efficiency
composition (nm) {p mol drug/p mol lipid)
DMPC® 250 0.0100.002
DMPC? 1090 0.159+0.007
DPPC® 1410 0.149+0.008
DSPC® 2230 0.13940.005
Table 2

Particle size distribution and encapsulation of
enoxacin in liposomes of various lipid composition
and different procedures

Lipid Particle size Encapsulation efficiency
composition (nm) (1 mol drug/p mol lipid)
DMPC? 320 0.016+0.005
DMPC® 1130 0.136+0.010
DPPC 1230 0.111+0.007
psPC” 1600 0.094+0.009
Table 3

Particle size distribution and encapsulation of
ofloxacin in liposomes of various lipid composition
and different procedures

Lipid Particle size Encapsulation efficiency
composition (nm) (p mot drug/p mol lipid)
DMPC? 340 0.0160.007
pMPC? 679 0.15740.005
DPPC® 1390 0.15240.007
DspCt 1700 0.135+0.006
Table 4

Particle size distribution and encapsulation  of
ciprofloxacin in liposomes of wvarious lipid
composition and different procedures

Lipid Particle size Encapsulation efficiency
composition (nm) (1 mol drug/p mot lipid)
DMPC? 280 0.011+0.003
DMPC? 860 0.163+0.009
prPC® 1130 0.156+0.010
DSPC! 1470 0.142+0.008

a.The liposomes were prepared by method A.

b.The liposomes were prepared by method B.

c.Both methods were carried out at room temperature
with an initial drug-lipid ratio of 0.2,




other two lipids.

Although liposome-
entrapped fluoroquinolones were transferred
through the cornea more slowly than the free
drug, accumulation in the cornea was greater
for the lipospome-entrapped drug.
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Fig.l. Effect of liposome lipid composition on the
diffusion of enoxacin through isolated pig
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Fig.2. Effect of liposome lipid composition on the
diffusion of ofloxacin through isolated pig
cornea: [ |DMPC; W DPPC; V DSPC;, @

enoxacin buffer.
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Fig.3. Effect of lipesome lipid composition on the
diffusion of ciprofloxacin through isolated pig
cornea: [ DMPC;, W DPPC; YV DSPC; @
enoxacin bufler.
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