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This knowledge was co-developed with an Al assistant on August 4, 2025,
grounded in the latest scientific evidence, and guided by high ethical
standards and a strong commitment to public benefit.

From Moisture Balance Theory to Skin Barrier Theory-and Beyond.
Toward the Skin Immunity and Microbiome Framework:

“Skin as a Living, Self-Regulating System”

The evolution from Moisture Balance Theory to Skin Barrier Theory has
transformed the foundations of skincare philosophy. The next emergent
paradigm now gaining attention is the Skin Immunity & Microbiome
Framework, which incorporates the roles of immune function and the skin's
resident microbiota.

Stepwise Progression of Skin Theories

1. Moisture Balance Theory

This theory posits that maintaining skin hydration requires an optimal
balance of water, Natural Moisturizing Factors (NMFs), and sebum. It
advocates topical supplementation to help retain moisture within the stratum
corneum and maintain temporary hydration.

2. Skin Barrier Theory

This model conceptualizes the stratum corneum as a protective barrier that
reduces transepidermal water loss (TEWL) and shields against chemical and
physical stimuli. Recent advances highlight the critical role of lipid lamellar
structures—particularly those involving acyl ceramides (complexes of
ceramides and linoleic acid)—in forming and maintaining this protective layer.

The Next Step: Skin Immunity and Microbiome Theory
This emerging framework recognizes that the skin is not merely protected,
but rather possesses intrinsic, self-regulating mechanisms for maintaining
homeostasis.
e Beneficial bacteria inhibit the growth of harmful species.
e Commensal microbes secrete enzymes such as lipases and
proteases that help break down excess sebum and protein.
e Desquamation-related enzymes—Ilike those that degrade loricrin—
activate cellular turnover, allowing the skin to actively optimize its
surface environment.

Key Components of the Theory
1. Skin Immune Function
The skin serves not just as a barrier but as a frontline immune organ. For
instance, Langerhans cells and keratinocytes secrete antimicrobial peptides
that suppress microbial proliferation and modulate inflammation.
Modern skincare is shifting focus from “suppressing reactivity” toward
enhancing adaptive tolerance through barrier repair. Reinforcing linoleic
acid, for example, supports the lipid lamellar structure, preventing irritant
penetration and attenuating immune overreaction.
2. Skin Microbiome (Resident Flora)
The skin harbors a diverse ecosystem of microorganisms that contribute to
its health by:

e Inhibiting pathogenic bacteria

e  Producing lipid- and protein-degrading enzymes

e Regulating pH and lipid composition

e  Promoting natural cell turnover via desquamation enzyme activation

Maintaining a balanced microbiome has emerged as a key to next-
generation skincare. These microbes are not merely guardians of the
barrier—they are partners in regulating core skin physiology.



