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Research Report: Definition of the Stratum Corneum
Barrier and the Significance of Water Evaporation

1. The Mechanism of Transepidermal Water Loss (TEWL)

The epidermis is filled with interstitial fluid up to the stratum
granulosum (granular layer). From this point, moisture diffuses into
the air through the stratum corneum, which acts as a barrier.

2. The Purpose of Water Diffusion (Why it must not be blocked)
If the skin were a "solid wall" providing a 100% airtight seal, it would
cease to function. The gradual upward diffusion of moisture serves
two vital purposes:

e Self-Sustaining Hydration and Flexibility: By utilizing the
moisture seeping from below, the stratum corneum hydrates
itself from within, maintaining the flexibility required to
function as a "living shield."

¢ Driving Metabolic Maintenance: Moisture acts as a
"solvent" for the enzymes responsible for shedding old skin
cells. Without this flow of water, the natural skin renewal
process (turnover) would grind to a halt.

3. Definition: The Stratum Corneum as a "Wall with a Control
Valve"

The stratum corneum is more than just a barrier; it is a "Wall with a
Control Valve" designed to separate the internal and external
environments—keeping internal fluids in and external foreign
substances out. Its very existence is the embodiment of the "barrier.
4. Why the "Control Valve" Model is Superior

Using the term "Control Valve" instead of the passive "Barrier
Function" allows for a more accurate understanding:

e Active Regulation: It emphasizes how the skin exquisitely
controls the amount of water loss based on the season and
environment.

e Survival Strategy: It represents a sophisticated balance—
surviving dry land environments while simultaneously
performing thermoregulation (via evaporative cooling) and
skin regeneration.

5. Practical Applications of This Definition
This model provides a logical explanation for common skin
phenomena:

o Post-Bath Dryness: After bathing, the stratum corneum
becomes overhydrated and swollen. This causes the
"control valve to soften and open too wide," making it
easier for moisture to escape once you leave the water.

e The Vital Role of Linoleic Acid: While many focus on
Ceramides, Linoleic Acid is the key component that
determines the "quality" of the valve's seal (the gaskets). It is
an essential material for creating "Acylceramides," which
provide the skin's most powerful waterproofing. Without it,
the "gaskets" become leaky and the control valve fails.

Conclusion

This report provides a clear, intuitive framework for understanding
why hydration is necessary and why over-exfoliating the stratum
corneum is damaging. It bridges the gap between biological theory
and daily skin health.
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