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Acylceramide Types and Their Roles in Skin Barrier Formation

This overview explains the significance of different acylceramide types—EQOS, EOP, EOH, EODS,
and EOSD—and their respective roles in skin barrier function.

1. Fundamental Background

Acylceramides are a group of ceramides containing omega-hydroxy fatty acids, with
their terminal ends esterified with essential fatty acids like linoleic acid or other
unsaturated fatty acids. This unique structure contributes to the orderly organization of
the lamellar layers in intercellular lipids, playing a crucial role in maintaining and
repairing the skin barrier.

The classifications EOS, EOP, EOH, EODS, and EOSD are determined primarily by the
type of fatty acid attached, the sphingoid base used, and additional molecular variations,
such as hydroxyl groups or saturation levels.

2. Overview of Each Type and Its Role

1.

CER EOS (Esterified Omega-hydroxy Ceramide with Sphingosine)

o Features: Contains omega-hydroxy fatty acids esterified with linoleic acid,
using long-chain sphingosine as the base.

o Role: Plays a key role in forming highly ordered lamellar structures in the
stratum corneum, directly contributing to skin hydration and protection
against external stressors.

CER EOP (Esterified Omega-hydroxy Ceramide with Phytosphingosine)

o Features: Similar fatty acid structure to EOS, but omega-hydroxy fatty acids
are esterified with monounsaturated fatty acids (such as oleic acid), instead
of linoleic acid. Uses phytosphingosine as the sphingoid base,
distinguishing it from EOS.

O  Role: Optimizes the skin barrier by adjusting the lamellar layer’s density and
flexibility, leveraging phytosphingosine’s hydration and hydrogen bonding
properties.

CER EOH (Esterified Omega-hydroxy Ceramide with 6-Hydroxy Sphingosine)

o Features: Structurally similar to EOS but omega-hydroxy fatty acids are
esterified with monounsaturated fatty acids (such as oleic acid). The
sphingoid base is 6-hydroxy sphingosine, differing from EOS.

o Role: Enhances hydration retention, improves lamellar layer flexibility, and
influences lipid organization, due to increased hydrophilicity from the
hydroxyl group.

CER EODS (Esterified Omega-hydroxy Ceramide with Dihydrosphingosine)

o Features: Uses dihydrosphingosine as the sphingoid base, indicated by “D”
for dihydro.

o Role: Higher lipid saturation increases lamellar layer crystallinity and
stability, contributing to both moisture retention and structural robustness of
the skin barrier.

CER EOSD (Esterified Omega-hydroxy Ceramide with Sphingosine Dihydro Variant)
Features: Similar to EOS but incorporates dihydrosphingosine in the sphingoid base,
merging EOS-like properties with the stability of dihydro derivatives.

Role: Balances EOS’s strong lamellar organization capabilities with added stability,
effectively enhancing moisture retention and skin resistance to external stress.

3. Implications of These Differences

Summary
.

Molecular Structure & Organization:

O  Variations in the sphingoid base, hydroxyl groups, and fatty acid saturation
influence how ceramides self-organize in intercellular lipid layers.

O  These differences affect lamellar layer uniformity, flexibility, and crystallinity,
leading to fine-tuned skin barrier function, including moisture retention and
protection against environmental stressors.

Application Significance:

Each type serves a distinct function in skin barrier maintenance and repair, making
them essential in dermatological and cosmetic research.

CER EOS and EOSD are key structural elements in barrier integrity, whereas EOP and
EOH contribute to flexibility and hydration, due to their unique sphingoid base effects.

EOS: Standard acylceramide, utilizing sphingosine to organize lamellar structures,
crucial for skin barrier integrity.

EOP: Uses phytosphingosine, adjusting hydrogen bonding and flexibility in lamellar
layers, optimizing barrier function.

EOH: Contains 6-hydroxy sphingosine, affecting hydrophilicity and lipid organization in
the stratum corneum.

EODS: Uses dihydrosphingosine, forming a more rigid lamellar structure, contributing
to durability and stability.

EOSD: Combines EOS'’s structural organization with dihydro stability, enhancing barrier
function and moisture retention.

EOS has the strongest barrier function, while EOP and EOH support barrier function by
enhancing hydration and flexibility.

EODS and EOSD strengthen durability and stability in the skin barrier.

EOS provides strong barrier functionality, while EOP and EOH support the barrier
function by enhancing moisture retention and flexibility. EODS and EOSD contribute to
durability and stability.



