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In Dermatological Preparations
Part Il
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In Part I, some theoretical l‘rﬂ.uk;_.'n:u.l.nﬂ om the stroc
ture of ]Ip-nsames. and their ]_'rrr:llmhl-r- mechanisms
of action on and in the skin were reviewed. Part 1T
willl diseuss in more detail the utilization of ]'ipn:_:-mm('x
in dermatological and cosmetic formulations. Appro-
priate uses are suggested, and some practical limits
paointed aut.

Dosages

The potential mechanisms of action described in
Fart I provide a background against which we may
consider dose levels of phospholipids or liposomes in
skin care preparations.

1. The dose level should not be too low if the
depth of penetration is a fundamental concern. Some
cosmetic liposomal gel preparations, which claim to
have deep effects, are probably desed too low for this
to be possible.

2. The number and amounts of additives in a for
mulation should be kept as low as possible, so the ef-
fect is not reduced by interactions with other
components of a formulation. This runs contrary to
normal consumer habits, so appropriate factual infor-
mation and advertising measures should be utilized
to educate users,

For qul'lllﬂ.l:—", Iil]l]:‘rl::lllll.'!.\ aff hi!_]ﬂ:. wnsaluraled
|2r]'|-|2|5|]-|'|-|2r]1'§‘.|||.|ﬁ in their “o rE;‘il:u.-l.] Formulations™ with
the viscosity of water could be applied onto the skin
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as sprays. In contrast to water, 10% dispersions are
quickly absorbed and leave a slight cooling effect.
The wsual skin care measures I:l;].il.':r' cream, eto, ) then
can follow in 2 second step.

3. Care must be taken to ensure that decp-pene-
trating liposomal formulations are as free as possible
from additives that have not been subjected to ade-
quate toxicological testing, because the phos-
pholipids in liposomes exert a pentration-enhancing
effect.

4. If good distribution of an active agent is re-
quired, which is to be limited to the horny layer, then
sphingolipids are probably suitable lipid raw ma-
teerials.?* This also applies to niosemes that contain
saturated u.ll:-c'l.'| groups. Niosomes, like phospholipid-
LﬂJIItiIiII[IIE Iil_ltJ!'iIJ:IIH.-'H- are characterized b}" excellent
distribution within the hory layver, as can be demon-
strated with the aid of Auorescence microscopy.520

3, It should be expected that the cosmetic effect
may differ considerably from individual to individual.
Considering the mechanism of action discussed, a
normal or oily skin will, for example, react quite dif-
ferently from a dry, lipid-deficient skin. Here, from
the manufacturer’s [raint ol view, it is Important to
|'|:1,:l:_.||||||1|:-||1,| H1 tlu;ﬂiluli\'t'!}' i:IIIL! qll:hltlt:llh'l:*l':' siiib-
:l],1|:' |:|1'-|,:-|;]|_|1_'I 4] illl;j.i'l-'il_l.l,.lijl COMSUITIET S andd bo inelude
an approperite information leaflet.
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Photo 1. Cryoficed liposomes: 1% dispersion

Loadad Liposarmes

“Losded” liposomes differ from “empty ™ liposomes
by containing cosmetically or dermatologically active
agents, When used for topical application, the effects
of loaded lippsomes are those of both the phos-
pholipids and their “Toad,”

As has already been mentioned, the storage of ac-
tives oecurs at either of two sites: in the aguesus inte-
rior of the liposome (water-soluble substances) and in
l;|1r_- |nr_'m'|_:|1'i_u:|.|.~_' I:|ipr_||_:r|'|:i|i|; a.nl;] mplll’philic 5uhstur|.-
ces). Experience has revealed that |.|:_|a.-|.|.'i|:|.g the
membiranes is pl::rlmpx more interesting, Vitamin E,
rl:'.l.i:m.‘lni.d_i: steroids, other l:i]_.ll:j:l|:l|:|[ti1_' amd a.rr|I.'|]1:i]:||:|i|.i.r_'
agents, anl vEgElaﬂJIE oils remain in the llimmmu.-ﬁ,
largely uninfluenced by admixture of the liposomes
with other components of the formulation, such as
water,

In the case of water-soluble substances inside the
liposomes, losses particularly of low molecular
weight substances by leakage must be expected when
water is added, However, this leakage can be
counteracted by ensuring that the outside phase con-
tains similar concentrations to those enclosed in the
liposomes. This is, for instance, the practice in the
case of the often-used water-soluble natural mois-
turizing factors (NMF).

It should be remembered in this context that even a
10% dispersion of liposomes represents a very tight
packing of the liposome spheres, so that the outside
phase amounts to only a third of the volume. Photo 1
shows an electron micrograph of a 1% liposome dis-
persion. Thus, separation from the water-soluble sub-
stances present in the outside phase is usually
unmecessary, and also too expensive in most cosmetic
and dermatological applications.

Effect of Temperaiure

The phase-transition temperature (gel-to-fluid
phase transition) is an important criterion in the
choice of a basic liposomal fermulation. A low phase-
transition temperature, such as occours with un-
saturated phospholipids, for example, alse allows
loading with temperature-sensitive actives such as
retinoids, proteins, and epzymes,

&4 Conmatics & Tailetries

of lipgsomal malerial loaad

lnaded liposomes

Skin Surface

——= hErglin

Horny Layer - pllacis of the load?

1—* lipid bikayers, depot
Epidermis — degradation?

= gell membranas
—— L ﬂlﬂl‘lﬂs
——= gllecis of the load?

Dermis

—== cell membranes
——e affects of the load?

l : :

metabolites phosgholipids, Frietabiolites
of thi load?

Figure 1. Potential eftects of loaded Nposomes In
the skin {simplified schemaitic)

A high phaze-transition temperature is required for
hydrogenated or synthetic phosphelipids. However,
this high temperature limits the actives which may be
included, In addition, actives stored in liposomes

with high phase-transition temperatures are general-

ly set free more slowly than those in liposomes with a
lower phase-transition temperature.

Loaded lipusomes, in addition to exerting their in-
trinsic effects, must transport their loads to the site
where they are to exert their cosmetic or der-
matological effects (Figure 1). If the horny layer is
the target, then the distribution behavior in this layer
has priority. If transport is to take place into a deeper
laver of the skin, then the penetration-enhancing

properties of the liposomes or of their major com-
ponents the phospholipids have top priority.

It is presumed that the lipid bilayers of the horny
layer are fluidized by phospholipids. In the case of

sterpids, retinoids, and similar actives which can
exert their effects only after appropriate absorption,
this is the most important prerequisite action, along
with a certain

far loaded liposomes actually penetrate into the
living tissue is still unclear.

ot effect of the homy laver. How

The penetration-enhancing effect of phospholipids

has been confirmed in a..-ztu:I:.- rnul;!te in I:Iu: Institute
'Fl:l.r Hi:!ll_!i:l;.il1'i.'l-ll,.'llli.“ Eu.'lllr.nlng:i-l‘.- el Elimaln]agle of
the University of Munich.®# In this study, a lipo-
somal concentrate was loaded with menoclonal an-
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tibodies (molecular weight: 20 to 60 kD) and applied
to porcine skin in vivo. After 40 minutes, it was pos-
sible to demonstrate the presence of the antibody
complex in both the dermis and the epidermis by spe-
cific coleration (APAAP method), The antibody alone
cannot penetrate the skin.

Dermatological Applicalions

Currently, the most important groups of substan-
ces being investipated for the local treatment of der-
matological disorders with the aid of liposomal
systems are probably antimycotics, and topical an-
tibiotics in general, corticosteroids and retinoids, An-
tiseptics should perhaps also be included here.

The first antimycotic, containing the active in-
gredient econazole, has been marketed since mid-
1988 in Switzerland under the pame Pevaryl-
Lipogel.’2 The liposomal formulation and the same
dose level of a four-fold higher concentration of ac-
tive ingredient was measured in the horny layer in
comparison with the normal cream formulation. The
healing rates were significantly higher with the
liposomal application.®

Sirnilar results have been obtained for the
liposomal application of hydrocortisone. The concen-
trations of active ingredient in the epidermis were 4
to & times higher and in the dermis 9 to 14 times
higher than when the active ingredient was applied

a5 i water-in-oil emulsion. ¥ The administration of tri-
amecinolons has led to comparable results.

It is hoped that in the case of the retinpids—in par-
ticular vitamin A acid and its derivatives—liposomal
preparations will allow a reduction in dose levels and,
hence, an appreciable reduction in side effects. In-
deed, with liposomal application of tretinoin, two-
fold to three-fold higher concentrations of active
ingredient are found in the epidermis and dermis
than with normal cream preparations. Conversely,
the levels found in the plasma and urine are higher on
treatment with the cream, =

The interest in this group of substances is reflected
by the large number of patent applications, The par-
ticular fields of application here are the treatment of
acne and the so-called anti-aging preparations.

Empty liposomes may have a future as bath oils
with dermatelogical properties. The fields of wound
healing and, in particular, treatment of sun damage
(sunburn) also must be mentioned.

Cosmelic Applications

The functional aims of cosmetics naturally are dif-
terent from these of purely dermatological prepara-
tions. But it must be peinted out that the boundaries
are very fluid, and the law requires a hich degree of
prophylaxis especially in the case of skin-care cos-
metics.® This prophylaxis is very much in the
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isingle-shelled) liposomes to small unilamellar
liposemes and finally to mixed micelles as a function
of the concentration of surfactant ©.97 For this rea-
son, it 13 impossible to formulate liposomal liguid
soaps or shampoeos. However, the transformation of
liposomes to mixed micelles is reversible. The
dialvsis method of preparing liposomes depends on
this,

Surprisingly, some liposomes are relatively stable
towards amphiphiles such as ethanol and propylens
glveol. This is important tor dermatologicals becanse
liposomal dispersions constitute an excellent nutrient
medium and are prone to the same bacterial con-
tamination problems as oil-in-water emulsions, [t is
possible to add ethanol at concentrations of 10 to
20% and propyvlene glycol at the usual concentration
of 3 to 10% as preservation additives. Without these
additives it is almost impossible to preserve high con-
centration (3-10%) liposomal dispersions using ac-
ceptable levels of preservatives,

The problem of compatibility with surfactants
crops up again and again, whenever liposomal der-
matologicals are formulated as creams. It is often for-
gotten that the admixture of a stable emulsion with a
liposornal dispersion that is in equilibriom necessari-
ly brings about a noneguilibrium situation,

Exchange processes take place that often are, in the
end, detrimental to the liposomes. These processes
become particularly apparent during stress tosts ab
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