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The Skin as Liminal Space between our internal and
external worlds

Our skin is the largest organ in our body, and it is a dynamic
complex living system.

It is a thriving host of a constant flux of processes: sensing the world
“outside” while monitoring the world “inside”,

interfacing with our socio-cultural landscapes and with each
other, while keeping an assortment of pathogens at bay,

self-modulating and producing chemicals endogenously, while
connecting us with the rest of our cells and ourselves...

It is indeed, easy to imagine our skin as “just” a thin and shallow
stretch of human tissue.

But the skin is astoundingly more and “deeper” than that.

The skin is quite the charmed cosmic, biochemical, socio-cultural
and neuro-immunological space. For example, melanin
(pigmentation) formation in our skin evolved as response fo and
interaction with the sun’s ultraviolet UV solar radiation regimes.

And our skin and its typology or its perceived color has become a
fundamental element in forming our sociocultural, ethnic, and
political identities.

Indeed, our skin is the threshold of our infernal and external
worlds. Itis a fronfier space and a connective matrix, of our
individuality, health, and ecology all at the same fime.

And here, in this liminal space, we hope fo discover our sense of
wholeness, fluidity, and our wellbeing.



l. The Strata (layers and sublayers) of the Skin

Within the very outer layer of our skin, called the epidermis, are
sublayers called "Stratum" (Strata — plural form). The outermost of
which is called the "Stratum corneum", named after the horn-like
structures and cells that make it.

The Stratum corneum is the most superficial layer --- that, which
connects us to “the rest of the environment”. The Stratum corneum
acts as a dynamic protective barrier, coupled and embedded with
immune system agents and responses that work in and through the
other layers or strata of the skin.!

The stratum corneum can be likened to a battlefield of biological
and chemical assaults and processes. Ifs physical terrain is
composed of:

a) Corneocytes — "unnucleated and flattened keratinocytes”
that are likened to “bricks” linked through an adhesive zone
of cell membranes called desmosomes

b) Intercellular lipids — these are the “mortar” of lipids and
ceramides that keeps the bricks together

Each of these components has unique interrelated functions. The
A) corneocytes act as rigid barriers and produce hygroscopic
molecules (water atfracting things also referred to as “Natural
Moisture Factors” or NMF).

And the B) inter-cellular lipids seal and keep the moisture in to
prevent drying, i.e. “Trans-epidermal water loss” or TEWL.2

Il. The Importance of pH in the Stratum corneum

One of the most crucial early discoveries is that the stratum
corneum’s functions are mediated by pH.
[pH = the concentrations of [Hydrogen ions +] vs pure water]

The more H+ ions and higher concentration of H+ ions, the lower pH =
acidic. The pH of the pure wateris 7.0; human blood pH is 7.4; and the pH
of intercellular water is around 6.8.

In the early 19th Century, the most superficial skin layer was first
described and termed as "the acid mantle" (Sauermantels in

1 Schulz etal (2019) “Neutrophil Recruitment to Non invasive MRSA at the Stratum
Corneum of Human Skin Mediates Transient Colonization”, Cell Reports

2 Sevrein and Bronte (2007) “Skin Hydration: A Review”, Journal of Cosmetic
Dermatology
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Deutsche) because of its pH levels of 5.0 - 5.5 (slightly acidic pH).3
This slightly acidic pH level is found to be most opfimal for the
functions of the stratum corneum.

An increased pH of the stratum corneum is associated with skin
pathologies such as eczema, acne, ichthyosis vulgaris etc. 4 Atopic
Dermatitis is increasingly affecting children around the world, and
can be progressive (also referred to as the “atopic cascade”) in its
negative health impacts i.e development of allergic rhinitis later in
adulthood. 5

M. Soaking, Washing and other Assaults on the Stratum
corneum

Soaps, scrubs, alcohol-based sanitizers, or detergents or soak in hot
tubs, swimming pools strip our stratum corneum of the natural
moisturizing factors (NMF) that are innately produced by the skin;
and conftribute to an increase pH in the stratum corneum.

When the stratum corneum is stripped of the NMF, our skin feels dry
and flaky and its integrity is compromised. Thus, the skin becomes
suscepfible to infection and attacks by pathogens and allergens.

Even just soaking our skin in pure water, the stratum corneum layer
can be substantially stripped of its components.é When we bathe
in hot water, or swim in pools, our stratum corneum’s Natural
Moisturizing Factors can also be diminished. Moreover, some studies
have found that the skin is able to replenish the stratum corneum in
approximately four (4) hours.

V. Skin Toning Strategy — An essential step

To aid in buffering and correcting the stratum corneum to a lower
or acidic pH, a neutralizing and acidifying skin foner product can
be helpful. The toning system that have been formulated by the
S.P.A. AQUA PRIMA, under the brand name, “STRATAGEM Skin
Care" is formulated to aid pH balancing and buffering on the
stratum corneum. The "“Essential Moisturizing Toner” is an essential
step in personal skin care routine especially after skin cleansing.

3 Surber etal. (2018) *Acid Mantle: A Myth or an Essential Part of Sking”, Current
Problems in Dermatology

4 Rippke etal. (2004) “Stratum corneum pH in atopic dermatitis: impact on skin
barrier function and colonization with Staphylococcus Aureus”, American Journal
of Clinical Dermatology

5 Bell and Brown (2017) "Atopic eczema treatment now and in the future: Targeting
the skin barrier and key immune mechanisms in human skin”, World Journal of
Dermatology

6 Robinson (2010) “Natural Moisturizing Factor in the SC 2: Regeneration of NMF over
fime", Journal of Cosmetic Science



The key ingredients include botanical extracts and essential oils
from various regions around the world i.e. Seabuckthorn,
Hippophae rhamnoides Kakadu plum, Terminalia Ferdinandiana
which provide sources of Vitamin C and antioxidants that are so
beneficial for skin repair’. These botanical extracts are further
enhanced by other advanced + proprietary + clinically tested

compounds and ingredients. [interational Nomenclature of Cosmetic
Ingredients (INCI) List below.]

Designed to be applied topically (facial or body skin regions), the
“Essential Moisturizing Toner” is designed to provide immediate relief
for the stratum corneum through mild acids (i.e. Vitamin C),
humectants that aftract water from the environment; and through
emollients (oils) thereby supporting the conditions for natural
recovery of the stratum corneum’s Natfural Moisturizing Factors, and
preventing Trans-epidermal water loss.

V. Essential Moisturizing Toner Ingredients’ and Proposed
Mechanisms of Actions

Vitamin C from the botanical extracts of Kakadu plums and
Seabuckthorn berry oil provide the acidity factor to reduce the pH
of the stratum corneum.  Hyalauronic acid is included in the
Essenfial Moisturizing Toner as the primary humectant.

Fatty acids present in Seabuckthorn berry oil, e.g. phenolic acid
and ferulic acid used to reduce the Trans-epidermal Water Loss.
Ferulic acid in conjunction with Vitamin C has been found to be
effective in reducing UV damage on the skin. 8

Gamma-Linoiec Acid (GLA) found in Seabuckthorn berry oil is
reported to get converted info prostaglandins that aid in anti
inflammatory, anti infection responses in the subdermal layers of
the skin. Omega 7, one of the abundant active in Seabuckthorn
berry oil encourages cell regeneration and regulates functions of
skin’s sebaceous glands.

Palmitic and stearic acids, works as protective occlusion of the skin
barrier and linolic acid strengthens the lipid barrier, and regulates
skin metabolism. It is reported that Seabuckthorn berry oil as a
stfrong anfioxidant that can be helpful for eczema symptoms
reduction.

7 Pumori, S. (2013) “Vitamin C in Dermatology”, Indian Dermatology Online Journal
8 Pumori, S. (2013) “Vitamin C in Dermatology”, Indian Dermatology Online Journal
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An Essential Hydrating Skin Toner

Ingredients Presented by

STRA$AGEM

Aqua,
Glycerin,
Glyceryl Stearate Citrate,

Carya Ovata Bark Extract,
Terminalia Ferdinandiana Fruit Extract,
Retinyl Palmitate,

Tocopherol,

Hippophae Rhamnoides (Sea Buckthorn) Fruit Oil,
Citrus Sinensis (Sweet Orange) Peel Oil,
Citrus Paradisi (Pink Grapefruit) Peel Oil,
Coconut Flavour (Aroma),
Xanthan Gum,

Citrus Nobilis (Clementine) Peel Oil,

Vanilla Flavour (Aroma)



PERSONAL ANECDOTE:

“"After spending hours in a salt water therapy pool, the Essential
Hydrating Toner has provided instant and cumulative relief and resilience
for my skin. | have noted the decreased cracking and long-lasting
suppleness and a sense of structural integrity (sometimes even without using
lotions) of my skin even after extended work time in the pool with my
patients.”

“Advocating for the Stratum corneum pH seems to be a logical
approach fo support skin resilience. The Essential Hydrating Skin Toner Mist
and the Essential Moisturizing Lotion have cleared all the Standard
cosmetic Stability and Microbiology Challenge Tests.”
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An obstacle to understanding this contradiction has been a shortage

of in vivo models reproducing the unique structure and immunology of
human skin. In this work, we developed a humanized model to study how
healthy adult human skin responds to colonizing methicillin-

resistant S. aureus (MRSA).

We demonstrate the importance of the outer stratum corneum as the
maijor site of bacterial colonization and how noninvasive MRSA adhesion
to corneocytes induces a local inflammatory response in underlying skin
layers. This signaling recruits neufrophils to the skin, where they control
bacterial numbers, mediating fransiency in colonization.

This work highlights the spatiotemporal aspects of human skin colonization
and demonstrates a subclinical inflammmatory response to noninvasive
MRSA that allows human skin to regulate the bacterial population at its
outer surface.”
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skin moisture, sweat, sebum, anatomic site, genetic predisposition and
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influence the skin pH. Changes in the pH are reported to play a role in the
pathogenesis of skin diseases like irritant contact dermatitis, atopic
dermatitis, ichthyosis, acne vulgaris and Candida albicans infections.
Therefore, the use of skin cleansing agents, especially synthetic detergents
with a pH of about 5.5, may be of relevance in the prevention and
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Expression of corneodesmosomes and, notably, the process of their
degradation are probably altered during several dermatoses leading to
the disruption of the permeability barrier or to abnormal, often
compensative, SC accumulation. These different situations are reviewed
in the present paper.

Inflammatory diseases, including atopic dermatitis, psoriasis, and acne
vulgaris, which show an increased pH should probably also have reduced
buffer capacities. For the treatment of the skin diseases and in aged skin,
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maintain acid-base balance to a specific pH. Our lives are dependent on
the functioning of buffer systems. A buffer system is a solution that resists a
change in pH when acids or bases are added. The skin possesses a fairly
high buffer capacity, which is determined by the amount of H+ or OH-
ions that is needed until the pH value of a solufion changes by the unit 1.
Buffers contain a weak or medium strong acid (base) and the
corresponding salt. Buffers that show a pKa in the range of the Stratum
corneum surface pH are most important for the skin. Buffer capacity is
reduced both in baby skin and in aged skin. External factors, water, and
detergent may reduce the local buffer capacity because of the elutfion
of buffer chemicals leading to increased pH and irritative contact
dermatitis. Inflammatory diseases, including atopic dermatitis, psoriasis,
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“The skin facilitates a number of key roles but its functioning can be
impaired by disease. Atopic eczema is a chronic inflasmmatory disease
where the skin barrier has become leaky, and inflammation occurs. It
affects up to 20% of children and 3% of adults worldwide, manifesting as
red itchy patfches of skin with varying severity.

This review aims to investigate the leaky skin barrier and immune
mechanisms from the perspective of potential novel treatments. The
complexity of atopic eczema as a disease is what makes it difficult to
freat. Genome-wide association studies have highlighted possible genetic
variations associated with atopic eczema, however in some cases,
individuals develop the disease without these genetic risk factors.

Loss of function mutations in the filaggrin gene are one of these
associations and this is plausible due to its key role in barrier function. The
Th2 immune response is the link with regards fo the immune mechanisms
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as atopic inflammation often occurs through increased levels of
interleukin (IL)-4 and IL-13. Eczematous inflammation also creates
susceptibility fo colonisation and damage by bacteria such as
Staphylococcus aureus.

Potential novel freatments are becoming ever more specific, offering the
hope of fewer side effects and better disease control. The best new
tfreatments highlighted in this review target the immune response with
human beta defensin 2, phosphodiesterase-4 inhibitors and monoclonal
anfibodies all showing promise.”
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cellular functions. One may even consider pH a universal signal and
effector. It is therefore also no surprise that skin pH shifts have been
observed in various skin pathologies. More recently, in carefully controlled
frials (acne, atopic dermatitis, incontinence-associated dermatitis, aged
skin), the benefits of targeted skin acidification have become evident and
the use of topical preparations with reduced pH may be recommended.”
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