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Advances in Dermatological Skin Care: Contributions from Collaborative Efforts with Al
Assistants Created June 2, 2025 — In collaboration with an Al assistant committed to
high ethical and public interest standards

The Mechanism of Blackheads and Their Countermeasures

Mechanism of Blackhead Formation Blackheads develop primarily as a
result of two interrelated factors: excessive sebum production and abnormal
hyperkeratinization. These two processes are influenced by different
hormonal signals, yet they often occur concurrently due to overlapping
external factors.

e Excessive Sebum Production: Androgens and other sex
hormones stimulate the sebaceous glands, resulting in the
overproduction of sebum. This excess oil fills the hair follicles
(pores) and creates an environment in which blackheads can
readily form.

e Abnormal Keratin Production (Hyperkeratinization): Under
normal conditions, hormones such as estrogen and growth factors
like EGF (Epidermal Growth Factor) help promote skin regeneration
and orderly keratin turnover. However, when poor lifestyle habits,
stress, or inflammation occur, the natural shedding of old keratin is
disrupted. This causes a build-up of outdated keratin that
accumulates within the pores.

These processes are interconnected. The overabundance of sebum alters
the local environment in the pores and makes it more difficult for
keratinocytes (the cells that produce keratin) to shed naturally. As a result,
excess sebum and accumulated keratin interact and form comedones. In
particular, when the opening of the pore remains open (open comedones),
the sebum inside reacts with oxygen from the air, oxidizes, and becomes
dark, producing the characteristic appearance of blackheads. Although the
presence of fine hairs may also contribute to pore obstruction, the primary
mechanisms involve sebum overproduction and disrupted keratin shedding.

In Terms for the General Consumer

Simply put, blackheads occur when the oil (sebum) produced by your skin
and old, dead skin cells build up inside your pores. Hormonal imbalances
can cause your skin to produce too much oil while also making it harder for
old skin cells to shed properly. When these two factors combine, the pores
become clogged, the trapped sebum oxidizes upon exposure to air, and your
pores appear darkened.

Countermeasures to Prevent Blackheads

1. Proper Cleansing and Barrier-Repairing Treatment: Excessive
washing or using harsh exfoliants can damage the skin’s outer
barrier. Instead, use a gentle, weakly acidic cleanser. Inmediately
after cleansing, apply a barrier-repairing treatment (for example, a
nanoemulsion containing linoleic acid) to help restore the skin’s
sebum film and stratum corneum. This helps maintain a balanced
level of both oil and moisture.

2. Gentle Exfoliation: Using chemical exfoliants or mild scrubs can
help remove old skin cells, but overuse can harm the skin’s barrier.
Exfoliate at an appropriate frequency and intensity to normalize
keratin turnover and prevent pore congestion. Following exfoliation,
promptly reapply barrier-repairing care (such as a nanoemulsion
with linoleic acid) to reestablish the proper oil and moisture balance.

3. Improving Lifestyle Habits: Unhealthy lifestyle choices such as
irregular schedules, lack of sleep, high stress, and poor diet can
disrupt hormone balance, leading to excessive sebum production
and abnormal keratin turnover. Getting adequate sleep, eating a
balanced diet, exercising regularly, and managing stress all
contribute to the prevention of blackheads.

By combining these measures, you can significantly reduce the likelihood of
recurrent blackheads while maintaining healthier skin.

The Key Point ("The Gist")

The central focus is the rapid recovery and protection of the skin’s barrier—a
barrier that can be compromised after excessive cleansing or peeling. If the
barrier doesn’t recover properly, the skin may overcompensate by producing
excessive sebum, and the natural shedding of keratin becomes impaired.
Consequently, this increases the risk of blackhead formation. Thus, proper
barrier-repairing care is the most critical aspect of preventing blackheads.



