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ABSTRACT

The objective of this study was to investigate the effects of amphotericin B (AmB})
entrapped in liposomes on the rat skin absorption. Fungizonég which contained 0.45 mg of
AmB/mg was used. The eight multilamellar liposomes composed of hydrogenated soya ‘
phosphatidylcholine (Emulmetik 950°)II cholesterol / charged lipids { dicetyl phosphate (-) or
stearylamine (+} } in the molar ratios of 1:1, 7:2, 7:2:1(-) and 7:2:1(+) with the entrapped AmB
(0.05 mg/mg lipid) and without the entrapped AmB were prepared by a chloroform-film
method with sonication. The charges of liposomes were characterized by a zetameter. The
negative liposomes with and without the entrapped AmB showed higher surface charge
density than other liposome formulations. The size distribution of all liposomes with and
without the entrapped AmB determined from 100 particles of each sample by SEM was in the
range of 0,115 to 0.364 um with the smallest size of 0.115 pm observed in the negative
liposomes with the entrapped drug {T:2:1(—)AmB } The lamellarity of more than 15 layers

was obviously observed by TEM in the neutral 7:2AmB liposome.
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HPLC with the UV detector at 382 nm with validated conditions was used to assay for
the AmB contents (retention time at 4.6 mins) in all formulations. The percentages of the
entrapment of AmB in all liposome formulations were more than 85% with the highest
entrapment of 90% in the positive liposomes {7:2:1(+)AmB}. Fungizone®, Emulmetik 950®
and alf eight liposome formulations by DSC study revealed two endothermic peaks. The T,
and AH from the DSC curves were used for the prediction and comparison of interaction and
thermal stability of liposome formulations. The drug aggregation on liposomal membrane of
the positive and negative liposomes was expected, thereby causing phase separation. Both
entrapped and unentrapped AmB positive liposomes demonstrated higher AH indicating
higher rigidity of liposomal membrane than other formulations.

Physical and chemical stability of all liposome formulations were compared with AmB
in solution and powder form when kept at 4+1°C, 30+1°C and 45+1°C for 90 days. The most
possibie degradation kinetic of AmB in all systems was fitted fo the Higuchi model. The drug
in solution, powdef forms and in ail liposome formulations demonstrated increasing
degradation rates with increasing temperatures. The lowest degradation rate was found in the
positive 7:2:1(+)AmB. The shelf life at 30°C evaluated by the Arrhenius equation of the drugin:
this liposome was about 1 year whereas the drug in solution and powder forms were 4 and 14
days respectively.

For absorption study through the rat skin by vertical Franz diffusion cells at 37+1°C for
24 hrs, only AmB in DMSO/methanol was found in the receiver medium with the mean flux. of
4.26 nglcm2 per hr. The highest flux was found in Fungizone® solution of 124 and 127 ng/cm2
per hr in stratum cormneum (SC) and viable epidermis and dermis (VED/D) respectively. [n
comparing all liposome formulations, AmB entrapped in positive liposomes gave the highest
fiux in SC of 58 ng/emper hr while the highest flux in VED of 23 ng/cm?’ per hr was observed in
the negative AmB liposomes. This showed the sustained skin absorption effect of AmB when
entrapped in charged liposomes. This study achieved the positively charged liposomes as
the best formulation for AmB because its higher stability and deeper penetration with delay
absorption effect than any other formulations. This formuiation has potential to develop as a

commercial pharmaceutical preparation in topical fungal treatment.
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