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This knowledge is based on the latest scientific evidence and was collaboratively created with an
Al assistant from the perspective of high ethics and public interest. (Created July 15, 2025)

The Process of Keratinization and Its Final Stage

Keratinization is the series of changes that skin cells undergo from birth until they
become the "stratum corneum" covering the skin's surface and eventually shed.
Simply put, it refers to the process within the skin's "turnover" (renewal) where cells
gradually mature to form a hard, robust barrier.

The Keratinization Process
The outermost layer of the skin, the epidermis, is divided into several layers.
Keratinization begins in the deepest layer of the epidermis, the basal layer.

1. Cells Are Born in the Basal Layer New skin cells, called "keratinocytes" or
"epidermal keratinocytes," are produced in the basal layer deep within the
skin.

2. Maturation While Moving Upward Newly born cells are continuously
pushed upward, changing their shape. During this process, the cells
accumulate a hard protein called "keratin." Keratin is a very tough
substance, also the main component of hair and nails.

3. Becoming the Stratum Corneum Upon reaching the outermost layer, the
"stratum corneum,” the cells completely die and become flat, hard
"corneocytes." These corneocytes stack up in multiple layers, forming a
barrier function on the skin's surface. This barrier plays a crucial role in
protecting the body from external stimuli (such as UV radiation and bacteria)
and preventing the evaporation of moisture from within the skin.

4. Shedding (Desquamation) Once their role is complete, the corneocytes
eventually naturally shed as dead skin cells.

Why Keratinization Is Important
When this keratinization process proceeds normally, our skin can consistently maintain
a fresh and healthy state.

e  Maintenance of Barrier Function: Protects the body from external stimuli
and retains moisture.

Skin Protection: Prevents dryness and rough skin.

Maintenance of Healthy Skin Condition: Prevents skin troubles such as
acne and rough texture.
If this keratinization process is abnormal, old keratin may not shed smoothly, or
immature cells may appear on the surface, leading to various skin troubles.

The Final Stage of Keratinization

The final stage of keratinization refers to the phase in the "keratinization" process—
where skin cells are born and gradually mature—in which the cells ultimately die to
become "corneocytes," form the skin's surface (stratum corneum), and eventually shed.
Specifically, this stage involves the following characteristic changes:

1. Cell Death (Apoptosis) and Nuclear Disappearance: When transitioning
from the final stage of the granular layer to the stratum corneum, cells
undergo programmed cell death (apoptosis). This causes the nucleus and
organelles like mitochondria within the cells to disappear, transforming them
into flat, dead cells (corneocytes).

2. Formation of the Cornified Envelope (CE): A robust protein membrane
forms on the inner side of the corneocyte's cell membrane. This is called the
"cornified envelope," which physically strengthens the cell and forms the
foundation of a strong barrier against chemical substances and water
penetration.

3. Aggregation and Arrangement of Keratin Fibers: The keratin protein
accumulated within the cells aggregates and arranges itself in an orderly
manner through the action of proteins like filaggrin. This gives the
corneocytes a flat, robust structure, supporting the skin's physical strength.

4. Formation and Secretion of Intercellular Lipids: Lipids synthesized in the
granular layer (such as ceramides, especially acylceramide, cholesterol,
and fatty acids) are secreted outside the cells during their journey to the
stratum corneum. These lipids fill the spaces between cells in a layered
arrangement (a lamellar structure), forming a crucial barrier function
(stratum corneum barrier function) that retains moisture and prevents the
invasion of foreign substances.

5. Desquamation: Finally, corneocytes remain on the skin's surface for about
two weeks. After fulfilling their role, the bonds connecting the cells
(desmosomes) are broken down by enzymes (like kallikreins), and they
naturally shed as dead skin cells.

Through these processes, the skin completes its highly crucial barrier function,
protecting the body from external stimuli and maintaining proper internal moisture
levels. If this final process does not proceed smoothly, it can lead to various skin
problems such as skin roughness, dryness, and acne.



