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Acylceramide 2025 Edition

"Acylceramide" refers to ceramides in which omega-hydroxy fatty acids
are incorporated into the sphingoid base structure, with specific essential
fatty acids (linoleic acid) esterified to the fatty acid portion. This
structure is essential for the formation of the lamellar structure in the
stratum corneum and plays a crucial role in maintaining the skin barrier.

However, acylceramide exists in different types due to variations in
molecular structure, including EOS, EOP, EOH, EODS, and EOSD.

e CER EOS: The most representative type of acylceramide,
esterified with essential fatty acid (linoleic acid), widely
recognized as playing a central role in barrier function formation
and maintenance in the stratum corneum.

e CER EOP, CER EOH, CER EODS, and CER EOSD: These are
also classified as acylceramides, but differ in the structure of
their sphingoid chains and the presence or absence of
hydroxyl groups, leading to subtle differences in roles and
interactions within the skin.

In common discussions, literature, and product descriptions, when referring
to "acylceramide," it generally indicates CER EOS, as it is considered the
most important and representative compound for skin barrier formation
and maintenance.

Summary
e While acylceramide includes multiple types like EOS, EOP, EOH,
EODS, and EOSD,
e In general, when referring to "acylceramide," it most often implies
CER EOS, which is the key contributor to skin barrier function.

Common Features and Differences

e Commonality: EOS, EOP, EOH, EODS, and EOSD are all
classified as EO-type ceramides, contributing to lamellar
structure formation in the stratum corneum and playing a vital
role in maintaining the skin barrier.

e Differences: The main distinction lies in the type of sphingoid
base within the ceramide.

e EOS: "S" stands for sphingosine.

e EOP: "P" represents phytosphingosine (a plant-derived
sphingosine).

e EOH: "H" indicates 6-hydroxy sphingosine or other hydroxylated
sphingoids.

e EODS: "DS" refers to dihydrosphingosine.

e EOSD: "SD" represents 4,14-sphingadiene.

All of these are effective components contributing to skin barrier
function, but minor molecular structural differences can influence their
function and interactions within the skin.

Acylceramide Synthesis & Importance of Linoleic Acid

Acylceramide is synthesized in the granular layer through a complex
biosynthetic process involving specialized enzymes (such as PNPLAL,
ceramide synthase 3, and ELOVL4) and then plays a barrier function in
the stratum corneum.

To ensure proper linoleic acid penetration into the granular layer, non-
synthetic surfactants with linoleic acid-containing emulsions are crucial.
Without this, acylceramide synthesis cannot occur.



