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Abstract

In this study we tested the hypothesis that magainin, a peptide known to form pores in bacterial cell membranes, can increase skin permeability
by disrupting stratum corneum lipid structure. We further hypothesized that magainin’s enhancement requires co-administration with a surfactant
chemical enhancer to increase magainin penetration into the skin. In support of these hypotheses, exposure to a known surfactant chemical
enhancer, N-lauroyl sarcosine (NLS), in 50% ethanol solution increased in vitro skin permeability to fluorescein 15 fold and the combination of
magainin and NLS-ethanol synergistically increased skin pemmeability 47 fold. In contrast, skin permeability was unaffected by exposure to
magainin without co-enhancement by NLS-ethanol. Furthermore, confocal microscopy showed that magainin in the presence of NLS-ethanol
penetrated deeply and extensively into stratum corneum, whereas magainin alone penetrated poorly into the skin. Additional analysis by Fourer-
transform infrared spectroscopy, X-ray diffraction, and differential scanning calonmetry showed that NLS-ethanol dismpted stratum corneum
lipid structure and that the combination of magainin and NLS-ethanol disrupted stratum corneum lipids even further. Altogether, these data
suggest that NLS-ethanol increased magainin penetration into stratum corneum, which further increased stratum corneum lipid disruption and
skin permeability. We believe this is the first study to demonstrate the use of a pore-forming peptide to increase skin permeability. This study also
presents the novel concept of using a first chemical enhancer to increase penetration of a second chemical enhancer into the skin to synergistically
increase skin permeability to a model drug.
© 2007 Elsevier B.V. All rights reserved.
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Looks more complicated than it is.
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INTRODUCTION

Drug delivery across the skin has had great success for
drugs such as nicotine, estradiol, and a few others (1,2). How-
ever, the vast majority of drugs cannot cross skin at therapeu-
tic rates, due primarily to the formidable barrier presented by
skin’s outer layer, the stratum corneum. This barrier to trans-
dermal transport is formed primarily by a series of multila-
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contain fewer zwitterionic phospholipids (-5 wt. %) than typi-
cal eukaryotic cells, while containing -16 wt. % negatively-
charged fatty acids (8). Given the significant negative charge
and limited zwitterion content of stratum corneum, we pro-
pose the hypothesis that magainins can disrupt stratum cor-
neum lipid bilayers.

MATERIALS AND METHODS

Materials

Cholesterol, cholesterol sulfate, palmitic acid. calcein,
and ceramides (non-hydroxy fatty acid, prepared by treating
bovine brain sphingomyelin with phospholipase C) were pur-
chased from Sigma (5t. Louis, MO), methanol from Fisher
Scientific (Fair Lawn, NJ) and chloroform from JI. T. Baker
(Phillipsburg, NI). The Tris / EDTA / NaCl buffer (pH 7.4)
contained 10 mM Tris, 150 mM NaCl, and (.1 mM EDTA
(Sigma). The phosphate-buffered saline (PBS; pH 7.4) con-
tained 10 mM phosphate buffer, 2.7 mM potassium chloride.
and 137 mM sodium chloride (Sigma).

Magainin peptides were synthesized using a PE-
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Why Do Research?

Find out if you like research
Find out if a thesis graduate degree is for you

Add to your resume for graduate school (2
different ways...)

Fulfill various technical requirements and
electives

Its more fun than class...
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How It Works

Project usually motivated by faculty

Can be done for credit (9 hours of work and 3
credit hours)

Can be done for pay

You may report to faculty, post-docs or
graduate students

Do at least 2 semesters
Typically done after sophomore year
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Have your OWN idea that can be developed?



For whom are you working?



How to Get Started?

Figure out what you want to do
Go to the Web to find research area

Look to see how research credit counts toward
requirements, electives, minor and certificates

Send resume and inquiry to targeted faculty

Try to clear 2 semesters for research, if
possible
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