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INVERSION OF THE LIPIDS OF THE OUTER MONOLAYER OF THE 
LIPOSOMES AS STRATEGY OF ADAPTATION TO ENVIRONMENTS 
OF DIFFERENT POLARITY 
 
O LÓPEZ1, M CÓCERA1, P. GONZÁLEZ2 AND A DE LA MAZA1  
1C.I.D.-C.S.I.C. Dpt. Tensioactius, Barcelona, Spain and 2 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 penetration1. 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)2. 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 “inverted 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 used4. The 
size, shape and lamellarity of the vesicles in the different polar media were 
determined by dynamic light scattering (DLS)3. 
 
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.  
 
Inverted 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 development of new topical 
preparations.  
 
1.  B Van den Berg, JA Bouwstra, HE Junginger and PW Wertz (1999) .J Control. Rel., 62, 367-373 
2.  O López, M Cócera, A de la Maza, L Coderch and JL Parra (2000) Biochim. Biophys. Acta, 1508, 

196-209       
3.  O López, A de la Maza, L Coderch, C López-Iglesias, E Wehrli and JL Parra (1998) FEBS Letters, 

426, 314-318 
4.  J Fonollosa, M Martí, A de la Maza, M Sabés, JL Parra and L Coderch (2000) Langmuir  16(11), 

4808-4812 
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