
Skin Surfice Llp ids  and Topical Formulations 

Ill, COMPOSITION OF SKIN SURFACE 
LIPIDS 

S k h  surface lipid pxtimafiy c a n t ~ n s  diglycerides , cholesterol , fatty 
acids, teglycerides , w a  esters, cholesterol esters, and squdene 
(I), The amounts of these components and their vadations d t h  
anatomical location have &so been, investigated, TabXe 1 lists the 
results obt&ned by Greene et ale (11). When the spedfic stmctures 
of the lipids in these general categodes are examined, the skin sur- 
face lipid becomes significantly more complex, Hot only do the 
chdns of the lipids exhibit different lengths and degrees of satura- 
tian, but they also contdn odd-numbered-carbon chdns, uncommon 
in biolo@eaX systems, and significant branching ( 12)-  The amount 
that the lipid fractions of human seburn exhibit these charactedstics 
is given in Table 2 (12). 

The complexity of the chemicafty diverse mkture of lipid that 
eventually reaches the skin surface is a result af equrrXly diverse 
inRuences on the sources of this lipi4. The two sources already 
mentioned me dways associ&ed with s k h  surface lipids and warrant 
fudher discussion . The sebaceous gland is considered the prirnav, 
if not exclusive, source of squdene, Classic work by Nicolaides 
and Rothman (13) demonstrated that the sebaceous gland8 contdn an 
incomplete enzyme system, compared with the epidermis, rendesling 
the sebaceous gland heapable of finishing the synthesis of choles- 
terol fmm squdene. For this same reason, the source of chdester- 
ol is distinctly epidermd. Use of this fact explained the bulk dif- 
ferences in the matomicd variation in human skin surface lipids, 
As seen in 'Fable 1, the forehead, which contains 400 to 800 sebez- 
ceous glands per square centimeter (71, produces skin surface lipid 
rich in squalene and law in cholesteraf. This is because the skin 
surface lipid of the hsehead is; primarily of sebaceous origin, Con- 
versely, the surface lipid of leg skin is ~ g h  in cholesterol (9.4%) 
and low in squalene ( 6 . 2 % )  because of the greatly reduced sebaceous 
coxrtrlbution ( 11) . 

The source of the fatty acids found on the skin surface is both 
epidermal and hdireetly sebaceous. Elias et sf. (14) has character- 
ized human epidermd lipids (Table 3) and found the free sterols/ 
free fatty acid ratio for the face to be 0.9, Assuming that &I of 
the cholesterol charactedzed in TabXe 1 far the forehead is of epi- 
dernnaf, ori@n, then only about 6% af the free fatty acid on the fore- 
head skin surface is af epidermal o d e n ,  The remainder is the hy- 
dmlysis product of tr iglyce~des that ori@nate in the fatty acid- 
free sebum ( 15) . HXigman showed that the bactedurn Corynsbaete- 
rium acne8 , which inhabits the follicular canal, is responsilble for 
this hydrolysis (16). Variations In the &acted& &lor& among differ- 
ent hdidduals is used to explain why comparisons between i n d i ~ d -  
uafs exhibit dramatie differences in the amount of fatty acid in their 

  




