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FOREWORD 

The Ninth PPP Conference has been organised once again in the South of France, a 
venue favoured by most of Our biennial participants. 

The purpose of the PPP Conference is to provide a forum for the presentation and 
discussion of al1 the latest research, development and technology concerning the 
penetration of exogenous compounds through the skin. The meetings are especially 
relevant to those involved in dermatological research, the development of 
formulations, risk assessment and regulatory affairs relating to the dermal effects of 
molecules within the agrochemical, cosmetic and pharmaceutical fields within 
industrial, academic and governmental domains. The continuation of a high level of 
interest in the area is again reinforced by the large number of contributed 
presentations which continue the tradition set at the previous eight meetings. 

A new development on this occasion has been the incorporation of a special 
symposium containing work carried out on the EDETOX program under the Fifth 
Framework, European Commission. 

We gratefully acknowledge the painstaking assistance of Brenda Williams in the 
preparation of this volume and publicly admit that any residual errors must be ours. 

KRB & KAW 
Cardiff 
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INVERSION OF THE LlPlDS OF THE OUTER MONOLAYER OF THE 
LIPOSOMES AS STRATEGY OF ADAPTATION TO ENVIRONMENTS 
OF DIFFERENT POLARITY 

O LOPEZ', M COCERA', P. GONZALEZ~AND A DE LA MAZA' * C.1.D.-C.S.I.C. Dpt. Tensioactius, Barcelona, Spain and 'Transtechnics S.L., Barcelona, Spain 

Use of liposomes in the field of dermatology and dermopharmacy has become more 
and more popular. From practical and theoretical viewpoints liposomes constitute 
suitable carriers that facilitate topical penetration'. However, a number of questions 
about the mechanism of action of these vesicular structures on the skin have to be 
still clarified. 

Liposomes are constituted of membranes similar to the lipid layers of the intercellular 
spaces of the stratum corneum (SC)'. Their structure consists of two lipid monolayers 
in which the polar parts of the molecules are placed in contact with water and the 
apolar parts are located in the hydrophobic membrane core. Considering this 
arrangement, it may be predicted that variations in the polarity of the medium could 
lead to a spontaneous inversion of the lipid molecules of the liposome outer 
monolayer. In this work we studied this possible mechanism as a strategy of 
adaptation of the liposomes to environments of different polarity. Moreover, a method 
to form "a priori" this kind of vesicle, that might be called "inveded liposomes", was 
investigated. Additionally, the stability and properties of these systems were 
evaluated. 

Liposomes constituted of phospholipids were formed in an aqueous medium3. In 
order to induce inversion of the lipids of the outer monolayer the polarity of the 
medium was gradually changed by addition of different volumes of ethanol. To 
measure the degree of inversion of the lipids due to changes in the polarity of the 
medium, the electronic paramagnetic resonance (EPR) technique was used! The 
size, shape and lamellarity of the vesicles in the different polar media were 
determined by dynamic light scattering (DLS)~. 

The results of the present study seemed to indicate that phospholipid liposomes 
show molecular mobility depending on the polarity of the medium. This molecular 
mobility due to the ethanol might induce spontaneous formation of liposomes in 
which lipids of the outer bilayer are inverted (inverted liposomes). Our results 
demonstrated the stability of this type of liposome in media containing < 30% ethanol. 

lnverted liposomes could have a higher affinity to the less polar environments, such 
as the SC intercellular lipids. Moreover, these vesicles, that could cross more easily 
this potent barrier, might be of great interest in the deveiopment of new topical 
preparations. 
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