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RECONSTITUTION OF LIPOSOMES INSIDE THE INTERCELLULAR LIPID DOMAIN OF
THE STRATUM CORNEUM BY DILUTION OF PHOSPHOLIPID/OCTYL GLUCOSIDE
MICELLAR SOLUTIONS

O Lopez', M Cocera’, P Walther?, E Wehrli, L Coderch®, JL Parra* and A de la Maza®
'Dpto. de Tensloactivos, I.I.Q.A.B., C.S.I.C., C/ Jordi Girona 18-26, 08034 Barcelona,
Spain and ’ETH-Zentrum, Lab. for Electron Microscopy, Universitiitsstrasse 16, CH-
8092, Ziirich, Switzerland

The use of liposomes in dermatology has become progressively popular in recent
decades. However, a controversy exists on the mechanisms of the interaction of
these vesicles with the skin. Thus, there is not consensus that lipid vesicles dermally
applied really penetrate into skin and on the possible mechanisms of such
penetration.

In previous works we have studied the effect of Iiposomesl and different solubilizing
agents2 on the stratum corneum tissue (SC), as well as the ability of SC lipids to form
Iiposomes3. Taking into account that the structure of liposomes is similar to the
layered structure of the SC intercellular lipids, it is reasonable to consider the
possibility of application of liposomes as protective agents of this tissue. As a
conseguence, in this work we sought to evaluate the protective effect caused by PC
liposomes on the SC structure against the action of the non-ionic surfactant octyl
glucoside (OG). In addition, the ability of these vesicles to be reconstituted inside the
SC tissue was examined. These studies were carried out in vitro using the technique
of high-resolution low-temperature scanning electron microscopy.

Treatment of the SC tissue with OG led to breakage of the corneocyte envelopes and
to the difusion of the protein material from the corneocyte into the intercellular domain.
The interaction of this protein material with the intercellular lipids caused a certain
alteration in the lipid structure that resulted in the formation of "rough structures™.
Previous incubation of SC with PC liposomes drastically reduced these alterations,
this protection being associated with incorporation of about 10% of PC to the SC. In
addition, in these samples, the presence of intact PC vesicles in the intercellular lipid
domain was detected after OG treatment and subsequent washing. This, and the fact
that the OG/PC molar ratio incorporated in the SC corresponded to that at which the
micelle-lamella transition occurred on dilution demonstrated the ability of PC
liposomes to be reconstituted inside the SC. Hence, the presence of PC vesicles
inside the SC could be explained by the incorporation of an OG/PC micellar system
and the subsequent reconstitution in PC vesicles by continuous dilution during
washing.

1. L Coderch et al (1999), The effect of liposomes on skin barrier structure, Skin Pharmacol.Appl.
Skin Physiol., 12, 235

2. O Lo6pez et al (1997), Study of the composition and structure of pig stratum corneum based on
the action of different solubilizing agents, Colloids Surfaces, 415, 123-124

3. O Loépez et al (1996), Formation and characterization of liposomes from lipid/proteic material
extracted from pig stratum corneum, J.Am.Oil Chem.Soc., 73, 443

4. 0O.Lo6pez et al (1998), Stratum corneum structural modifications by effect of different solubilizing
agents: a study based on high-resolution low-temperature scanning electron microscopy.
Perspectives in Percutaneous Penetration, Vol 6a, (Eds. KR Brain, VJ James & KA Walters),
STS publishing, Cardiff, p111
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RECONSTITUTION OF LIPOSOMES INSIDE THE INTERCELLULAR LIPID DOMAIN OF
THE STRATUM CORNEUM BY DILUTION OF PHOSPHOLIPID/OCTYL GLUCOSIDE
MICELLAR SOLUTIONS

0. Lopez', M. Céoera', P. Walther?, E. Wehrli2, L. Coderch!, J.L.Parra!, A. de la Mazd', '.1.0.A.B.-C.8.1.C.
Barcelona, Spain, 2ETH-Zentrum, Ziirich, Switzerland

INTRODUCTION
A number of studies have been devated sbouf the mechaniema of the Inferction of

the cause of such possible penetration. Thue, whereas some
are not sble fo peneireie deeper then BC [3.4],
uih-upm.dv-u--ﬁmnmmmmmapmmu [5.8).

: high-resolution low-temperaiure scanning eleciron micrasoopy
techniqus (HRLTBEM) io evaluate the sbilify of PC liposomes fo profect pig 8C
against fhe acfion of {he ourfactant cotyl ghicosids and fo be reconsiiuted inside of

METHODS

BC freated with 08: Treaiment of OC native with 20 mM OO by sonication of 26°C

hlsmﬁkﬂmnihm{mhrlahhﬂgﬁmnﬂj

B0 inoubated with lip PC lip 16 mM at 26°C for 18 h,

np-dhnﬂwnﬂ-.)ummlim Mmﬂhmmﬂﬂﬁlrdwdhg
buffer during 30 min.

TECHNIQUEB

Thin layer chrometography flame lonization detsotion [TLC-FID) was used fo ahalyze
the smounis of PC snd 0B incorporated in the BC affer incubefion with posomes or
surfaotant treatment raspootively [1].
Dynamio light-scatiering |DL8) fechnique was used to deferminad the hydrodynamio
Sametor mn)urpclp-m-ndoum mixad micelles [B].
Freaze-fracture

GTRATUM CORNEUM TREATED WITH 00

Thowmwo;ﬂudwadamnhqdweh-paﬂ-n!hinbwdhlbomﬂw
tissus (Fig 2). This perfurbation wao afiributed fo a partial breaking of the
comeocyte

sirucfure (white arrowhead). This sfructure, (not obnfvedmmomwcac.mﬂj,
uwwm.aoqln“w.dbumm.w and Van' Hal et al. [14,I5], who
d thelr f of the lipld lemellar structure. We

s ) and the lipide of the interceliular opaces, with the subssquent disordsr in

mictoscopy  (FFEM) ofudy of PC i and
uwﬂmndvudubudlﬂhnmdumwwlhmmdhu
Egolhasf ot ol [13]. The replicss wers examined in a Phiips EM 301 eleofron
miorogcopy at BO kv.
High-Resolufion  Low-Tempereiure Socanning Eleotton  Mioroscopy (HRLTOEM)
Cyfindrical places of each sample wara fixad with 2% (w/v) glrtarskdehyds In 0.1 M
sodium cacodylate buffer, cryoprotected with 30% (v/v) glyoerol and mounded on a
3 mm sluminium holder, Thereafter, the BC samples were frozen by plunging into
liquid propane and fractured in & Balzers BAF 300 freex: devioa (Bal-Teo.,
Uschtenstein) af 107 mbar and a femperafure of -TI0°C. After slching for 2 minutes,
the fracture plane wae coafed with 2 nm P#/C end B-7 nm C. Afferwards, the cold
samples were immedistely on 8 Gatan oryo-holder Info a Hiach B-
900, in lena fleld emiasion electron microsoope equipped whh & highly
senaliive ennular YAG-deteotor for baok eoatiered electrons [9]. Bpecimens were
Investigeied af -110°C. The beam ourrent wae 1-8x10-" A as measured with a Faraday
oage. The prmaty scoelersting voltege was 10 KV. Images were obfained with the
back soattered eleotron elgnel and recorded digially with a Oafan Digiscan 688
vonhected to an Apple Quadra 850,

RESULTS AND DISCUSSBION

FFEM micrograph oorresponding o fwo PC vesioles showing dismaters of about 180
nm, in agreemaent wit fhe DLO resulta

sfraightucrocs, resulfing
w@tw-mjmhmhﬁmﬂhﬂm

thelr lamellae structure.

BC INCUBATED WITH LIPOSOMED AND TREATED WITH 00
oo i e "

ng..u;.ﬁpm.«-nnurﬂ- g incubsted whh PC B pc
oo 16 mM) and immediately freated with 0D, The lipid matrix exhbiad the
structure of mulfiple leyers (whife amows), Indicaling the preservation of thees
siructures ss ocourred In the OC treated with 0G without incubaion
(ﬁa’mhwamﬂmwhhwwMMM
not obesrved In ahy miorograph of this Figure. Henoe, the Inoubafion with PC
liposomes profected fhe BC agsinst O, being fhia profsction sssociated fo the
Incorporation of sbout 10% of PO into the BC. The most strildng result waa the
abservation in the Inferosliular fipld spaces of vesioular sfruciures (ourved emow)
of sbout 180 nm. (micragrapha B and C). Oven that {hess structures were nol
abserved nelther In the native OC (Fig. 2) or In the fksue iresfed with OO
without iposome Incubation (Fig 3), and faking Info acoount thelr similarify in
size and fopology with PC vesiales (Fig 1), we oould assaciste thees siruciures
fo PC vesloles. Howaever, bearing In mind ths size of PC vesiclea (180 nm) and
the inferlamellar ditfance of the ordered lipids (sbout B-8 nm) the direct
penetration of these vesiclea info the BC appears 1o bs diffioulf.

In order fo shed light on the mechenfem of inaotporation of PC vesicles Inside the
Interoslluler reglon of 8C wa determined the amounfe of PC and 00 incorporeied
Info tha BC during the fwo consecutive freatments using the TLC/FID fechnique.
mmlwwﬂwmmwsdmsmnnhmmzmm
6.84 [Jmoke ively, being the & 00/PC molar reflo (Re) of
Gaﬁ.ﬂilmﬁrmﬂonmen&dbllu-fmnnﬂufwm-dbuoﬂmmd
mioslles [16].
In & previoue work Offivon ef al. [I7] reporied the formation of Bposomes by
wonfinuaue dilufion of 06/PC mixed micellar solufiona. Wa tharsfore hypothesiza
thet the presence of PG lipasomes Insids the BC was dus fo the reconatitution of
ihess vesioles In inferceliular Hipld epaceo by diution of the OO/PC miceliar
aggregates Incorporated Info the BC. In order fo demansiraio this hypothesis a
serles of DLO experiments we performed fo know the varafion of the mean
hydrodynamic diameter (HD) of the miceliar solufion of 0O/PC (Re 3.3E) during
He confinuous difution with buffer, The curve abfained s plofted In Figure 5.
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1 oan be seen fhei the HD of parficles inoressed Up fo @ meximum wae sohieved
[MBhlmm).Mhmmnﬂfhvmbumofﬂu
mixed micelles, From these findings we assume that the presence of PO vesiclen
in the inferceliular lipid region of the BC observed by HRLTBEM (Fig 4,
miorographe B and C) e the result of the reconstitufion of these efrucfures inside
tha ©C by meana of a thres steps process: First, formation In the BC surface of a
oommd.-w-nb.mm.m-dub-dmmnuhmm
liposomes and fhe 00 added In the sut Beoond, In
ﬂmmwmihmmwmmhmm
(inoubation of 18 h after Tha faot that no PC was found in
the fresimert bath corroborales fhis process of inoorporation.  Third,
recongtiiution of PC vesloles inelds the Bipid spaces by dilution of this micallar
-gnhm(lnigﬂnhlw-iﬁgufﬂ-m After reconaftiution, the big size of the
formed hinder fhelr migration outeide the fissue though the interosliular
w“mlﬁamnfﬂwnnhadﬂhdmmmlhum
Thia new sirategy that favours the incomporation of PC vesicles Inelds the BC gives
Wonlhwhfmummlhmﬂmwmhpmﬂnhbh
this tiesua and open up new avenuss in the therap 1pp
In okin,
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