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In this research, the effect of microneedle, penetration enhancer and liposomes on the
skin permeation and stability of macromolecule, peptide and protein was investigated. In the
first part, the effect of liposome and liposome incorporated with surfactants on skin
permeation of meloxiam was studied. The liposome incorporated with surfactants increased
the incorporation efficiency and skin permeation of the drug. These results caused from that
surfactants can alter the fluifity of lipid in the stratum corneum of the skin. In the second
experiment, the effect of hollow microneedle on the skin permeation fluorescein
isothiocyanate dextran (FD) was investigated. The effect of volume of FD injected, the
number of injection on the same volume of FD, the molecular weight of FD and the type of
formulation (solution, emulsion and liposome) was studied. The results showed that increasing
in the volume of injected FD increased the skin permeation. The number of injection slightly
influenced the enhancing of the skin permeation of FD. The higher the molecular weight of FD
injected, the lower the skin permeation of FD was observed. The solution gave the higher skin
permeation than emulsion and liposome, respectively. The kinetic of drug released from the
skin to the receptor solution was found to be Higuchi’ model. In the final part, the effect of
microneedle, penetration enhancer, and liposome on the skin permeation of peptide and
protein was evaluated. The peptide and protein used in this study were peptide 8 amino acid,
superoxide dismutase and bovine serum albumin. The skin penetration enhancers used were
ethanol, ethanol and menthol, and ethanol plus menthol and limonene. The results showed
that increasing in the molecular weight of peptide and protein decreased the skin permeation.
The use of all penetration enhancers increased the skin permeation of protein. The maximum
skin permeation enhancement was found in ethanol plus menthol and limonene. The use of
hollow microneedle significantly increased the skin permeation of protein. The synergistic
effect for skin permeation of peptide and protein was found in the combination of microneedle
and liposome. The good stability was found in the liposome kept at 4°C for 1 month. The
microneedle can increase the skin permeation of protein drug, and the formulation factor is
the key factor for skin permeation of protein drug.
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