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Abstract

Phloretin and 6-ketocholestanol are penetration enhancers for percutaneous delivery of certain topically applied drugs. In the
present study some physicochemical experiments have been performed to elucidate the mechanism of action of phloretin and
6-ketocholestanol. The penetration enhancing effect of phloretin and 6-ketocholestanol is believed to be due to their increase of
the fluidity of the intercellular lipid bilayers of the stratum corneum. Phospholipid vesicles were chosen as a simple model to
represent these bilayers. The effect of phloretin and 6-ketocholestanol on phase transition temperature and enthalpy was studiec
using differential scanning calorimetry. Beside of that the size of liposomes was monitored when the amount of penetration
enhancer in the liposome preparation was changed. Addition of increasing amounts of phloretin and 6-ketocholestanol to the
bilayer resulted in lowering of phase transition temperatures and increasing the enthalpy. Additionally the size of the liposomes
was increased when penetration enhancer was added. The results suggest that phloretin as well as 6-ketocholestanol woulc
interact with stratum corneum lipids in a similar manner, both reduce the diffusional resistance of the stratum corneum to drugs
with balanced hydrophilic-lipophilic characteristics.
© 2005 Elsevier B.V. All rights reserved.
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1. Introduction

In the last years, the role of the stratum corneum in
the barrier function of the skin has been thoroughly
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corneum have been proposed: the transcellular and thethe permeation of lidocaine and progesterofer(er

intercellular pathwaysMichaels et al., 1975; Elias, and Valenta, 2004b; Valenta et al., 2001

1983; Barry, 198Y. For most drugs, the major barrier The aim of the present study was, to show inter-

effect of the stratum corneum has been attributed to the actions of phloretin and 6-ketocholestanol with mul-

intercellular lipids, mainly to their nature and to their tilamellar vesicles (MLV or liposomes) of dipalmi-

ordered multilayersNladison et al., 1987; Williams  toylphosphatidylcholine (DPPC), concerning the phase

and Elias, 1987; Wertz and Downing, 198€onse- transition temperature as well as the enthalpy. Since

quently, in order to extend the variety of drugs that thermodynamic parameters for the gel-to-liquid crys-

might be administered via the skin and also to increase talline phase transition of liposomes are best obtained

the local activity of topically applied drugs, consider- by DSC, the effect of phloretin and 6-ketocholestanol

able attention has been focused on the mechanism ofon the thermodynamic properties of MLV was investi-

action of skin penetration enhance®&dqughton, 1982;  gated using this technique. Besides that additional size

Aungst et al., 1986; Barry, 1987; Beastall et al., 1988; measurements of liposomes was performed. The stabil-

Walters, 198% ity of the vesicles was checked employing a microre-
Most of the penetration enhancers have been provedaction calorimeter.

to interact in some way with the stratum corneum lipid

structure, generally by increasing the fluidity of the in-

tercellular lipid bilayersBarry, 1988. Inrecentstudies 2. Materials and methods

two new penetration enhancers have been proposed.

It could be shown that 6-ketocholestanol enhanced 2.1. Materials

the flux of bacitracin, sodium fluorescein and 5-ALA

(Claderaetal.,2003; Auneretal.,2003a,2003b, 2p04a  1,2-Dipalmitoylsnglycero-3-phosphocholine

and it could be demonstrated that phloretin enhanced (DPPC) was purchased from Lipoid (Switzerland).
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Fig. 1. Chemical structure of phloretin and 6-ketocholestanol.
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