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1.0% liposome raw material (dry substance) based on soya
phospholipids in the form of liposomes (10% concentrate),
which are loaded, especially for this formulation, with a
water-soluble NMF factor (5),
1.0% xanthan gum (6),
0.20h aloe vera (powder) (7),
0.4% preservative,
0.08% natural perfumes,
water ad 100%.

For comparison, a 10/o purely aqueous liposome dispersion
(l% liposome raw material based on soya phospholipids of
the same composition as above) is used.

Material and Methods

Preliminary note: In order to image the expected three-
dimensional reticular structure of a gel, the relevant sam-
ples have to be stabilized, fractured, dehydrated and con-
trasted. Freeze-etching (8, 9, 10) permits all these prepara-
tion steps: The use of a Cryo-jet permits cryo-fixation of
up to 20 pm-thick liposome dispersions (11) and, in com-
bination with the freeze-fracturing technique, allows faith-
ful reproduction of aqueous gels (12).
Preparation: A sample of the skin care gel and the com-
parative sample were taken by means of a small gold net
used as a »spacer« (diameter: 3 mm, thickness: 20 pm)
and were placed between two copper platelets (thickness:
0.1 mm). These »sandwiches« were frozen in the two-sided
Cryo-jet (QFD 020, Balzers) by shooting with liquid pro-
pane, inserted in a double replica holder under liquid ni-
trogen and transferred into a freeze etcher (BAF 400, Bal-
zers). In the high vacuum (p< 10-u mbar), at an object tem-
perature of - 105'C, the preparation sandwiches were
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Liposomes are increasingly used at present in cosmetic
formulations. Of particular interest in this respect are the
skin care gels, since it is expected that any incompati-
bilities between the ingredients of these formulations are
less probable than in the case of skin care creams, for in-
stance.
If liposomes from vegetable raw materials (e.g. soya phos-
pholipids) are used for production of these skin care gels,
it will be useful to add further natural ingredients and aux-
iliaries such as gel forming agents to the formulation.
A very suitable gel forming agent in this respect is xanthan
(xanthan gum), a complex polysaccharide composed of
glucose, mannose, glucuronic acid and pyruvic acid units
(1). Xanthan is registered for use in cosmetics, pharmaceu-
ticals and foodstuffs. A good supplement in xanthan for-
mulations may be aloe-vera concentrates (2), due to their
chemical composition, in liquid or powder form.
Methods for detection and characterization of liposomes
in purely aqueous dispersion have already been described
(3, 4). The analytical effort for proper quality control of li-
posome gel as final product is increased by the fact that
the development of a new method may become necessary,
depending on the formulation ingredients used. In the fol-
lowing report we present an example of the electron-mi-
croscopical detection of liposomes in a skin care gel by
means of the freeze fracturing technique. For comparison,
an aqueous liposome dispersion was analogously pre-
pared.

Composition ol the Liposomal Skin Care Gel

The skin care gel is made of commercial raw materials and
is composed as follows:
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Fig. I Liposomal skin care gel alter lreeze-fracturing and
sublimation time of 300 seconds

fractured and exposed at the same temperature during 300
or 30 seconds in the high vacuum, in order to make object
water sublime away. In this process the filaments of the
skin care gel sample were laid open in addition to the frac-
ture surfaces of the phospholipid membranes. Contrasting
was carried out by rotary shadowing (13) under an angle
of 45". The calculated layer thickness of the platinum-car-
bon mixture was 2 nm. The replicas thus achieved of the
preparations were cleaned over-night on a 140k sodium hy-
pochloride solution, transferred several times on distilled
water and dried. The replicas adhered to the small gold
nets were taken with them into the transmission electron
microscope (TEM). The apparatus used was of the Zeiss
type EM 109 with anticontamination device (cooled by
liquid nitrogen), acceierating voltage: 80 kV. The magnili-
cation was calibrated with test preparations.

Besults

a) Skin care gel after a sublimation time of 300 seconds
(Fig. l; positive contrast: the vapourization material ap-
pears dark):

The liposomes are situated statistically distributed, but in-
dividually closely embedded in the three-dimensional net-
work of the gel. The filamentous gel structure is laid open
by the sublimation of the water; the pattern of the fracture
surface in the gel can be recognized by upright, torn fila-
ments (arrows in Fig. l). At these points the filament diam-
eter appears in full size (light point, enveloped by dark-
looking vapourization material) and amounts to about
3 nm. The network is well-preserved by the shock-freezing,
the finest meshes have a width of about l0 nm-

b) Aqueous liposome dispersion (comparison) after a sub-
limation time of 30 seconds (Fig. 2: positive contrast: the
vapourization material appears dark): The liposomes ap-
pear statistically distributed. They are mainly unilamellar
liposomes, which can be recognized by the only fracture
point of the phospholipid membrane (arrows in Fig. 2).
The fracture point is visible because the surface of the ice

Fig.2 Aqueous liposome dispersion (comparison) after freeze-
fracturing and a sublimation time of 30 seconds

mass surrounding the liposomes was slightly lowered by
the sublimation. Occasionally there are non-spherically-
shaped or multilamellar liposomes.

Summary

This study is an example for the quality control of a lipo-
somal skin care gel and shows the compatibility of lipo-
somes based on soya phospholipids with a gel forming
agent of the xanthan type. The analysis described allows
imaging of liposomes in their surroundings and demon-
strates that the preparation is correct as far as formulation
is concerned.
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