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Research Report Contributing to Advances in Scalp Science

Protecting Cuticle CMC:

-The Difference Between 18-MEA and Scalp Sebum Film-

18-MEA and the scalp's sebum film each play distinct roles in protecting the
cuticle CMC (Cell Membrane Complex) and supporting hair health.

e 18-MEA: This lipid component is produced within hair follicles during
the hair growth process and exists on the surface of the cuticle. It
protects the cuticle, maintains hair smoothness and shine, reduces
friction, and prevents tangling. Additionally, it helps preserve the
cuticle CMC, which retains moisture within the hair and prevents
evaporation, thereby maintaining internal hydration.

e Scalp Sebum Film: This thin film is formed by a mixture of scalp
sebum and sweat, acting as a barrier to protect the scalp from
dryness and external irritants. It supplies lipids to the hair roots and
spreads across the hair, indirectly protecting the cuticle's 18-MEA
and CMC.

In summary, 18-MEA directly protects the cuticle, while the scalp sebum film
indirectly supports the cuticle's 18-MEA and CMC by spreading across the
hair. Together, they maintain hair health.

Key Roles of Cuticle CMC (Cell Membrane Complex)

The main components of CMC—ceramides, cholesterol, and fatty acids—are
similar to the intercellular lipids forming the lamellar structure in the skin's
stratum corneum. These components are crucial for maintaining hair health.
Their primary roles include:

1. Adhesion of Cuticles: CMC acts as a "glue" that bonds cuticles and
cortex together, preventing cuticle detachment and protecting
internal moisture and proteins from escaping.

2. Moisture Retention: CMC retains water, maintaining internal
hydration, flexibility, and smoothness, preventing dryness and frizz.

3. Permeation Regulation: CMC serves as a pathway for substances
like treatments or chemicals to penetrate the hair while regulating
excessive absorption.

Importance of CMC and 18-MEA

Both CMC and 18-MEA are produced within hair follicles during hair growth
and cannot regenerate once lost. Loss of CMC leads to dryness, frizz, and
poor manageability, making CMC repair essential.

Ingredients to Supplement CMC

Ingredients like plant oils, natural ceramides, cholesterol, synthetic dilauroyl
glutamic acid lysine sodium (DLGLS-Na), and polyquaternium-51 can help
repair CMC. Among these, acyl ceramide is particularly effective in improving
hair flexibility and hydration, though it cannot be supplemented alone.

Effectiveness of Linoleic Acid-Containing Emulsions Based on Cuticle
Condition

e Detached Cuticles (Frizz/Split Ends): When CMC is completely
lost, linoleic acid-containing emulsions cannot form acyl ceramide,
so improvement is unlikely.

e Lifted Cuticles (Rough Hair Surface): Partial CMC loss allows
linoleic acid-containing emulsions to form acyl ceramide, leading to
improvement.

e Open Cuticles: Despite exposure to external stimuli, linoleic
acid-containing emulsions can form acyl ceramide, resulting in
improvement.

Reference: Collaboration with Al Assistant in Information Creation (April 17,
2025)



