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Phospholipids – the all-rounders 
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What does an element like phosphorus that rather is associated with the match in-
dustry have to do with skin and cosmetics? As a matter of fact, most of the processes 
in which the substance is involved take place without becoming aware of them. It is 
not exaggerating to say that phosphorus and phospholipids are absolutely vital for 
life. 
 

hosphorus occurs in the phosphoric acid 
of the body fluids, in their salts such as 
the phosphates of the bone substance 

and the tooth enamel, and in phosphoric acid 
esters to which the nucleotides and phospho-
lipids belong to. Phospholipids are compounds 
with lipid character which occur naturally eve-
rywhere where membranes or transport vehi-
cles are needed for the metabolic processes:  
 

• cell membranes of humans, animals 
and plants  

• viral membranes as e.g. HI virus  
• intracellular membranes such as mito-

chondria  
• membranes of chylomicrons which 

transport dietary fats from the intes-
tines into the lymph vessels and 
bloodstream   

• transport lipoproteins of the blood cir-
culation   

 
Ether phospholipids such as the platelet acti-
vating factor (PAF) that among others, controls 
blood coagulation, blood pressure and lung 
function, similar to a hormone, and plasmalo-
gens that are vital for muscles (heart) and 
brain, take a special position. Cardiolipin (CL) 
which is derived from phosphatidylglycerin 
(PG) is a component of the intracellular mem-
branes of mitochondria. CL abnormalities lead 
to disorders of metabolic processes.   
 
Lecithin 
 
Lecithin is the main source for phospholipids 
which are also used as food supplements. 
Lecithin primarily is a waste-product of soya oil 
production where it occurs as a dark brown 
and oily sludge that is processed into crude 
lecithin which then is subjected to several ad-
ditional refining processes before it is finally 
sold on the market in the form of light brown to 
yellowish granules. Lecithin contains several 
types of phospholipids:   
 

• phosphatidylcholine (PC) 

• phosphatidylethanolamine alias kepha-
lin (PE) 

• phosphatidylinositol (PI) 
• phosphatidylserine (PS) 
• phosphatidylglycerin (PG) 
• phosphatidic acid (PA) 

 
Lecithin is an appropriate and widely used 
anionic food emulsifier (E 322) due to its con-
tent of phosphatidylinositol, phosphatidyl-
serine, phosphatidylglycerin and phosphatidic 
acid. This specific function of lecithin is used in 
the manufacturing of mayonnaise, bread im-
provers and chocolate. Conventional emul-
sions of cosmetic creams can also be stabi-
lized by adding lecithin.  
Initially, lecithin was not isolated from soya but 
from egg yolk which in Greek means “lekithos” 
and that is the reason for its name. Before the 
era of quats (quaternary ammonium salts) egg 
yolk additives were used in shampoos because 
of their conditioning properties: the hair will not 
become charged after washing. Mainly phos-
phatidylcholine (PC) is responsible for the anti-
static properties of egg yolk. Soya lecithin 
contains up to about 30% of PC which cur-
rently is the most important phospholipid in 
skin care.  
 
Phosphatidylcholine (from soya) 
 
Concentration and isolation of PC from soya 
lecithin is a complex and elaborate process in 
which techniques like extractions and liquid 
chromatography are applied. In skin care 
vegetable PC from soya is preferred to PC 
gained from egg yolk.  
 

• In contrast to PC gained from egg yolk 
which contains about 45% oleic acid, 
about 30% saturated acids (palmitic 
and stearic acid) and only about 18% 
linoleic acid, the PC from soya origin is 
dominated by a share of 65% of li-
noleic acid (essential ω-6 fatty acid). 

• After enzymatic cleavage from PC, the 
linoleic acid can be integrated into the 
barrier active ceramide I of the stratum 

P 
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corneum which will regenerate the 
disturbed skin barrier.1  

• Another fraction of the linoleic acid will 
first be peroxidised by 15-lipoxygenase 
(15-LOX) into 13-hydroperoxy-9,11-
octadecadienoic acid (13-HPODE) and 
then reduced to 13-hydroxy-9,11-octa-
decadienoic acid (13-HODE). 13-
HODE has anti-inflammatory effects. 2  

• Besides linoleic acid, soya-based PC 
contains about 6% α-linolenic acid 
(essential ω-3-fatty acid), which in the 
skin is modified by 15-LOX via 13-hy-
droperoxy-9,11,15-octadecatrienoic 
acid (13-HPOTrE) into 13-hydroxy-
9,11,15-octadecatrienoic acid (13-
HOTrE). 13-hydroxy-9,11,15-octade-
catrienoic acid (13-HOTrE) also has 
anti-inflammatory effects.2   

• In the case of acne, linoleic acid of PC 
fluidizes the sebum but also has se-
bum-suppressive effects. Cornification 
disorders at the orifices of the seba-
ceous glands will return to normal. A 
clinical half-side test showed that 4 
weeks of treatment with pure PC could 
reduce about 70 percent of the come-
dones and efflorescences of first and 
second degree acne vulgaris.3 The 
cornification of scars also is reduced.  

• Phosphatidylcholine proves beneficial 
in retarding liver injuries after poison-
ings due to e.g. alcohol or chlorinated 
solvents. Fat depositing also is im-
peded. In the case of a choline defi-
ciency, isolated liver and also other 
cells are subjected to apoptosis. 4,5 A 
similar protective effect is assumed in 
skin cells in the case of exogenous 
noxa. Combinations of PC and caf-

                                                      
1 Proksch E, Ungesättigte Fettsäuren. In: Kor-
ting HC, Sterry W (Hrsg.), Therapeutische Ver-
fahren in der Dermatologie: Dermatika und 
Kosmetika, Verlag Blackwell Berlin 2001:183-
188 
2 Lautenschläger H, Das ABC der Fettsäuren, 
Beauty Forum 2009;12:40-47 
3 Ghyczy M, Nissen H-P, Biltz H, The 
treatment of acne vulgaris by phosphatidyl-
choline from soybeans, with a high content of 
linoleic acid, J Appl Cosmetol 1996;14:137-145 
4 Zeisel SH, Choline: an essential nutrient for 
humans, Nutrition 2000;16:669-671 
5 Costa KA, Niculescu MD, Craciunescu CN, 
Fischer LM, Zeisel SH, Choline deficiency 
increases lymphocyte apoptosis and DNA 
damage in humans, Am J Clin Nutr. 
2006;84;1:88-94 

feine are used against cellulite.6  
• In the skin PC is poised with sphingo-

myelins from which ceramides are 
formed after the apoptosis of skin 
cells. That is the reason why frequently 
a modified skin condition can be ob-
served after the topical application of 
PC.7,8 The skin generally becomes 
finely pored. Thus, appropriate combi-
nations will more or less unspectacu-
larly and without any irritations achieve 
a well-recovered skin within 3-4 
weeks.  

• In how far the phosphorus uptake by 
the phospholipids plays a role in skin 
care still is unknown today. 

 
Frequently the question is asked whether ge-
netically manipulated soya influences the PC 
composition. So far the complex analytics has 
not yet proved evidence for the assumption. 
The fatty acid spectrum does not change 
though.  
 
Liposomes and nanodispersions  
 
In contrast to lecithin, pure PC will not form 
emulsions in aqueous environment – neither 
as oil in water (O/W) nor as water in oil (W/O) 
– but spontaneously create cellular bodies. 
They have first been discovered by Alec 
Douglas Bangham9 and later on were called 
liposomes10. You’d almost think that PC had a 
memory because in equilibrium conditions, cell 
size and composition of the typical bi-mem-
branes are identical with those of the plant 
cells from which they originate. Hence lipo-
somes are no artificial bodies but a natural 
array of PC molecules in water. While 
emulsions already can be seen with a low 
resolution microscope, liposomes require high 
resolution electron microscopes.  
                                                      
6 Lautenschläger H, Cellulite von A-Z, Kosme-
tische Praxis 2011;1:10-13 und 2011;2:10-12 
7 Lautenschläger H, Spezielle Wirkstoffe und 
Grundlagen in der Korneotherapie{ XE 
"Korneotherapie" }, Kosmetische Medizin 
2004;2:72-74 
8 Lautenschläger H, Angewandte Korneothe-
rapie{ XE "Korneotherapie" } in der Hautpflege 
– ein Leitfaden für die Anti-Aging-Behandlung, 
Ästhetische Dermatologie (mdm) 2007;3:8-16 
9 Bangham AD, Horne RW, Negative staining 
of phospholipids and their structural modi-
fication by surface-active agents as observed 
in the electron microscope, Journal of Mole-
cular Biology 1964;8;5:660-668 
10 Sessa G, Weissmann G, Phospholipid sphe-
rules (liposomes) as a model for biological 
membranes, Journal of Lipid Research 
1968;9;3:310-318 
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The interior of liposomes can integrate water-
soluble (hydrophilic) substances. This way a 
carrier is formed for moisturizing factors, vita-
mins and extracts. However the illusion needs 
to be abandoned that liposomes may pass the 
skin barrier. Instead, they fuse with the skin 
barrier that also has a bilayer structure, and 
fluidize it for a short period of time so that the 
encapsulated active agents can penetrate 
easier.11   
Liposomes are destroyed by emulsifiers in a 
concentration-dependent manner. Hence their 
formation from lecithin also is impeded by an-
ionic-active phospholipids (see above). Cos-
metic preparations with the PC typical mem-
brane structure are considered to be emulsi-
fier-free – a point of view that in physiological 
respect makes sense. Since who would like to 
claim that the cellular structures of all creatures 
consist of emulsions.  
Also the initially described chylomicrons (dia-
meter 180-500 nm) can be reconstructed with 
PC and then used in cosmetic preparations to 
transport lipid-soluble active agents. Biode-
gradable liquid nanodispersions are formed 
whose particles (100-200 nm) have a single 
membrane consisting of PC and a lipophilic 
interior. Their fusion with the skin barrier and 
the release of lipid-soluble vitamins, vegetable 
oils and other lipophilic substances occurs by 
analogy with liposomes.   
 
Lamellar creams  
 
Phosphatidylcholines such as dipalmitoyl 
phosphatidylcholine (DPPC) or hydrogenated 
PC (PC-H) with their saturated acids such as 
palmitic and stearic acid instead of unsaturated 
acids in their fatty acid composition also are 
physiological although they are produced semi-
synthetically. They have the interesting pro-
perty though that they form planar instead of 
cellular bilayers similar to the skin barrier12. 
They can be used to prepare lamellar creams 
that are particularly suited for skin protection 
purposes.13,14 They stabilize the transepider-

                                                      
11 Lautenschläger H, Handbook of Cosmetic 
Science and Technology edited by Barel AO, 
Paye M and Maibach HI, CRC Press Taylor & 
Francis Group, Boca Raton 2006:155-163 
12 Iwai I et al, The human skin barrier is orga-
nized as stacked bilayers of fully extended 
ceramides with cholesterol molecules as-
sociated with the ceramide sphingoid moiety, J 
Invest Dermatol 2012 Sep;132(9):2215-25 
13 Lautenschläger H, Hautschutz für Hände 
starker Männer, Pharmazeutische Zeitung 
1999:144(13):1038-1040 
14 Lautenschläger H, Albrecht M, Bohn M, 
Weisser M, Hautschutzpräparate zur Prä-

mal water loss (TEWL) on a natural level and 
in contrast to conventional emulsifier con-
taining preparations they excel by their minimal 
washout of skin care and natural protective 
substances of the skin.15 Lamellar creams are 
the means of choice for problem skin as for in-
stance atopic skin which reacts sensitively to 
emulsifiers. The creams are compatible with 
many physiological lipid and water-soluble ac-
tive agents and can be individually adapted.16 
The active agents are slowly and evenly 
released (depot effect). This partly is due to the 
fact that PC-H as well as PC binds to keratin 
containing skin structures – an effect that also 
explains the conditioning of hairs as described 
above.  
Lecithin and PC more or less inactivate all the 
preservatives mentioned in the annex of the 
German Cosmetic Directive (KVO).17 Hence 
lecithin and PC based preparations usually are 
produced without preservatives, a fact that still 
underlines their physiological significance.  
An interesting protective effect of PC can also 
be observed in the case of sensitive stomach 
mucosa: non-steroidal anti-inflammatories and 
pain killers (NSAID) are better tolerated if 
taken in combination with lecithin or PC. And 
by the way: one of the main effects of anti-
inflammatory corticoids consists of impeding 
the release of arachidonic acid by the phos-
pholipase A2 from the PC occurring in the 
body. Vegetable PC does not contain arachi-
donic acid. The choline of PC is considered as 
a substrate for acetylcholine which is an es-
sential neurotransmitter for brain (memory) and 
nerves. In addition, it is an important methyl 
group carrier in the human metabolism.  
Phosphatidylcholine has become established 
in dermatological cosmetics and corneo-
therapy.18 Now, let’s wait and see whether PI 
will gain in importance for the microcirculation, 
PS for facial masks and glycerophosphatidyl-
choline (GPC) as a moisturizer.   
 
Dr Hans Lautenschläger 
                                                                             
vention von Hautschäden, DE 19857490 
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16 Lautenschläger H, Universelle Basiscremes 
mit Membran-Struktur für Hautpflege, Haut-
schutz und Dermatika, Österreichische Apo-
thekerzeitung 2002;56;14:679 
17 Wallhäusser KH, Praxis der Sterilisation, 
Desinfektion, Konservierung, Keimidentifizie-
rung, Betriebshygiene{ XE "Hygiene" }, Georg 
Thieme Verlag, Stuttgart 1995:43,394 
18 H. Lautenschläger, Korneotherapie – Binde-
glied zwischen Dermatologie und Kosmetik, 
2011, ISBN 978-3-00-035755-8 


