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What Is Soap? A Re-definition from the Perspective of
Skin Barrier Science

Soap is a surfactant composed of fatty acids and alkali, widely used as a cleansing
agent to remove dirt and sebum. However, from a dermatological standpoint, soap is
not merely a “cleanser”—it is a physiological modifier that directly intervenes in the
skin’s homeostasis.

The skin is not simply a “surface.” It functions as a self-regulating ecosystem in which
physiological, immunological, microbial, neurological, and structural components work
in concert to protect the boundary between the external and internal environments.
This ecosystem possesses the capacity to construct and maintain a multilayered
barrier system, including its innate defense mechanisms. When soap is introduced, it
removes dirt—but it also disrupts this delicate order: the multilayered barrier
homeostasis system may be destabilized and impaired.

To use a metaphor: soap is like herbicide sprayed to remove weeds from a garden.
While the weeds (dirt) are eliminated, the soil (skin barrier) is also damaged, disturbing
the integrity of the ecosystem itself.

What Is Soap? (Chemical Definition)

e  Salt of fatty acids and alkali: Soap is a “fatty acid salt” produced by
reacting fatty acids (e.g., oleic acid, stearic acid) with alkali (typically sodium
hydroxide or potassium hydroxide).

e  Type of surfactant: It contains both hydrophilic and hydrophobic groups,
allowing it to break the interface between water and oil and lift away
impurities.

e  Strongly alkaline pH: Most soaps have a pH of 9-11, which deviates
significantly from the skin’s natural acidic environment (pH 4.5-5.5).

Soap from the Perspective of Skin Barrier Science

The skin serves as the “boundary with the external world,” and its barrier function is
maintained through the coordinated action of sebum, intercellular lipids, and
corneocytes. Soap affects this multilayered barrier homeostasis system in the following
ways:

1. Depletion of Intercellular Lipids

e  Soap disrupts the lamellar lipid structures between corneocytes, weakening
the skin’s multilayered barrier system.

e  Soaps containing lauric acid, in particular, have strong defatting properties
and are unsuitable for sensitive or barrier-compromised skin.
2. Disruption of pH Balance

®  The skin’s mildly acidic environment (pH 4.5-5.5) is essential for the stability
of resident microbes (e.g., Staphylococcus epidermidis) and for the activity
of enzymes that promote healthy turnover.

e  The alkaline nature of soap (pH 9-11) disturbs this environment, potentially
leading to the proliferation of inflammation-inducing microbes and reduced
enzymatic activity in the stratum corneum.

3. Protein Denaturation and Irritation

e  Soap can denature structural proteins within corneocytes (e.g., filaggrin),

compromising the integrity of the stratum corneum.

e This may result in symptoms such as itching, redness, and tightness.

What Constitutes Skin-Friendly Cleansing?

e  Use of barrier-compatible surfactants (e.g., acyl glutamate salts, betaine-
based agents)

e  Formulation at mildly acidic pH (~5) to support resident microbiota and
enzymatic activity

e Linoleic acid-enriched cleansing: Designed to replenish linoleic acid
during washing—an essential component for barrier repair

Soap is not just a tool for “cleaning”—it is also capable of “stripping” and “disrupting.”
From the perspective of skin barrier science, soap must be carefully formulated and
used with caution, especially for sensitive or disease-prone skin. In such cases,
alternative cleansing models are essential.



