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ABSTRACT

The objective of this study was to entrap gallidermin (Gdm) in nanovesicles
(liposomes and niosomes) for pharmaceutical and cosmeceutical uses. Gallidermin is
an antimicrobial peptide. Gdm is unstable because of the reactivity of the unsaturated
amino acids in their structure. Entrapment of Gdm in nanovesicles can solve this
problem. In this study, the investigation of the appropriate nanovesicular formulations
entrapped with the three peptide drugs (insulin, bacitracin (BCT) and BSA) with
different charges and polarity was performed to be used as the models to entrap Gdm.
Neutral (L-alpha-dipalmitoyl phosphatidylcholine (DPPC) /Cholesterol (CHL) in
molar ratio 1:1), cationic (DPPC/CHL/Dimethyldioctadecylammonium bromide
(DDAB) in molar ratio 1:1:0.05) and anionic liposomes (DPPC/CHL/Dicetyl
phosphate (DP) in molar ratio 1:1:0.05), neutral (Polyoxyethylene sorbitan
monostearate (Tween 61)/CHL in molar ratio 1:1), cationic (Tween 61/CHL/DDAB
in molar ratio 1:1:0.05) and anionic Tween 61 niosomes (Tween 61/CHL/DP in molar
ratio 1:1:0.05) and neutral (Sorbitan monostearate (Span 60)/CHL in molar ratio 1:1),
cationic (Span 60/CHL/DDAB in molar ratio 1:1) and anionic Span 60 niosomes
(Span 60/CHL/DP in molar ratio 1:1:0.05) were prepared by freeze dried empty
liposomes (FDEL) method and reconstituted in phosphate buffer at pH 7.0. BSA
gave the highest entrapment efficiency of 72.94% in neutral niosomes while BCT and
insulin gave 90.88 % in anionic niosomes and 87.15 % in cationic niosomes,
respectively. The Tween 61 nanovesicular formulations showed the best physical
stability with no sedimentation for 4 weeks when dispersed in phosphate buffer at pH
5.4. Tween 61 niosomal dispersion in phosphate buffer at pH 5.4 was selected to



entrap Gdm. The maximum loading of Gdm in neutral, cationic and anionic Tween
61 niosomes were 30, 40 and 59.75 mg/g of the total surfactant lipid mixtures. The %
entrapment efficiency of Gdm in neutral, cationic and anionic Tween 61 niosomes
determined by gel filtration and HPLC and gel electrophoresis together with gel
documentation were 30.51, 10.57 and 45.06 % and 23.47, 16.09 and 56.59 %,
respectively. The anionic Tween 61 niosomes gave the highest entrapment efficiency
of Gdm (45.06 and 56.59%). The morphology and particle sizes of these vesicular
formulations were in bilayer structure and in nanosize ranges of 140-280 nm. The
charge ratio of negative charge lipid (DP) in niosomes to Gdm was 500:1 in molar
ratio. Chemical stability of Gdm entrapped in Tween 61 niosomes at 4 + 2, 30 + 2
and 45 + 2 °C for 4 months was better than Gdm in solution. The percentage
remaining of Gdm in niosomes was about 90-96 %, while Gdm remaining in the
solution was in the range of 60-75%. Gdm entrapped in anionic niosomes which gave
the highest entrapment efficiency was selected to perform antibacterial activity by
disc diffusion method and surface inoculation technique against P. acne and
Staphylococcus aureus. Gdm (30 ng), the positive controls (erythromycin), blank
anionic niosomes and Gdm (26.7 pg) entrapped in anionic niosomes gave the
inhibition zone diameters of 19, 7.5, 0 and 7 mm against Propionibacterium acne
using disc diffusion method and 21, 0, 0 and 10 mm by surface inoculation technique.
Gdm (30 pg), erythromycin, blank anionic niosomes and Gdm (26.7 pg) entrapped in
anionic niosomes gave the inhibition zone diameters of 19, 7.5, 0 and 7 mm against
Staphylococcus aureus by disc diffusion method and 27, 12.5, 0 and 17 mm by for
surface inoculation technique, respectively. Erythromycin showed only slightly
inhibition zone indicating the resistance of P.acnes to this antibiotic. The MIC and
MBC values of Gdm 15 ug/ul were at 1/32 and 1/16 dilutions against P. acne and at
1/16 and 1/8 dilution against S. aureus. Gdm (15 pg/ul) entrapped in anionic
niosomes showed the MIC and MBC values at 1/4 and 1/2 dilutions against P. acne
and at 1/2 and 1/1 dilution against S. aureus. Although Gdm entrapped in anionic
niosomes gave lower inhibition zone than erythromycin, it is not resistant to P.acnes.
Gdm which entrapped in the niosomal formulations may be sustained released. The
results from this study can be applied for the further development of Gdm for
pharmaceutical and cosmeceutical uses.
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