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Oil-in-Water (O/W): Single-Layer Micellar Dispersion
Emulsion

When the multi-layered lamellar structure—where lipid and water
layers are organized in harmony—collapses due to facial cleansers or
typical lotions and creams, it transforms into a single-layer micellar
dispersion. In almost all cases, this results in an "Oil-in-Water (O/W)"
type. Below is an overview of the physical mechanisms and structural
differences behind this shift.

1. Lamellar Structure vs. Micellar Structure

In healthy skin (the stratum corneum), lipids form a lamellar
structure: a multi-layered barrier where water molecules are
sandwiched between layers of intercellular lipids. In contrast, the
surfactants in cleansers and the emulsification systems of
mass-market lotions are designed for cleaning efficiency or texture
stability. These systems adopt a micellar structure, which traps
lipids into tiny, spherical droplets.

2. Why it Becomes "Oil-in-Water (O/W)"

Lipids that should naturally be aligned in a cylindrical formation within
the stratum corneum are forcibly rounded into spheres by the
inverse-cone-shaped surfactants found in cleansers. Physically, this
is akin to a solid stone wall (lamellar) being crumbled into a mere
pile of gravel (micelles). This transition to O/W typically occurs for
the following reasons:

¢ Impact of Cleansers: Cleansers contain high concentrations
of highly hydrophilic (water-attracting) surfactants. When
these wedge themselves into the skin's lipid layers, they exert
a force that breaks the lipids apart, dispersing them into the
water.

¢ Design of Lotions and Creams: Most commercial
moisturizers are designed as O/W emulsions—small amounts
of oil floating in water—to ensure a "light" feel. When these
contact the skin, they interfere with the existing lamellar
structure. The force required to maintain the multi-layered
membrane is lost, and the system is reorganized into a
single-layer micellar dispersion.

3. Consequences of Structural Change
The physical shift from a multi-layered membrane (lamellar) to a
single-layer micelle (O/W) results in:

o Total Barrier Collapse: The successive "walls of water" and
"walls of oil" disappear, leaving the skin's surface full of
microscopic gaps.

o Evaporative Water Loss: Because the external phase of an
O/W emulsion is water, it is highly susceptible to dry ambient
air. This causes surface moisture to evaporate rapidly, pulling
internal skin moisture out along with it—a phenomenon
known as hyper-dryness.

Conclusion

The single-layer micellar dispersion formed when the lamellar
structure collapses is an Oil-in-Water (O/W) type, with hydrophilic
groups facing outward. This transformation represents a significant
degradation of the skin’s innate "rectification™ function—the ability to
dissipate heat while selectively blocking foreign substances.



