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Minerals and Skin Health

Nutritional status plays an important role in the maintenance of healthy skin. Macronutrients
(carbohydrates, proteins, and lipids) and micronutrients (vitamins and nutritionally essential minerals)
work together to maintain the barrier functions of skin in the face of everyday challenges. Changes in
nutritional status that alter skin structure and function can also directly affect skin appearance. Unlike
many organs, skin nutrition may be enhanced directly through topical applications. Topical application
of micronutrients can complement dietary consumption, leading to a stronger, healthier protective
barrier for the body.

Skin Structure

Skin provides a physical and chemical barrier between the outside environment and the inside tissues of
the body. This ‘barrier function’ is critical to protect underlying tissues from pathogens, chemicals, and
environmental exposures. Structurally, skin is comprised of two main layers, the epidermisand
the dermis (Figure 1). The epidermis, the upper layer, is responsible for many of the barrier functions of
skin. The dermis is the structural and nutritive support network underneath the epidermis. Since each
layer has its own unique structure and function, the nutritive requirements of each must be considered
separately.

Figure 1. Skin Structure
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Epidermis: the outer barrier

Human epidermis comprises the outermost layers of skin cells, ranging from 0.1 mm to 0.6 mm thick,
depending on the location on the body. Keratinocytes compose the vast majority (90-95%) of cells
within the epidermis. These cells are found in layers of varying size and thickness. The bottom or basal



layer of the epidermis consists of a layer of round, undifferentiated keratinocytes that is supported by
contact to the underlying dermis. Cells in this layer are constantly dividing in order to produce new cells
that will make up the remainder of the epidermal layers. Thus, it is in this fashion that skin is
replenished, with new cells from the basal layer replacing the outer layer of skin cells that is shed over
time.

Once a keratinocyte leaves the basal layer, it begins the process of cell differentiation known
as keratinization. During keratinization, keratinocytes undergo several morphological changes that result
in the synthesis of unique structural proteins (especially keratin) and the secretion of a variety of
specialized lipids that will comprise key components of the epidermal barrier. These cells also undergo a
process known as cornification, in which the synthesized proteins are assembled in an envelope just
inside the cell membrane. At the end of this process, the large protein-laden cells, now known
ascorneocytes, lose their nuclei and other cellular organelles. Thus, there is little metabolic activity
present in the outer layers of the skin (often referred to as ‘dead’ cells).

The outermost layer of skin, the stratum corneum, interacts with the outside environment. Lipids
secreted by cells during the keratinization process are now assembled with extracellular proteins into a
protective layer. This barrier is often likened to a ‘brick and mortar’ system: large, flattened,
metabolically inactive corneocytes (the protein-rich ‘bricks’) are sealed together with a variety of
extracellular lipids and proteins (the ‘mortar’). The chemical properties and structural design of this
layer slow absorption and limit penetration of the skin, as well as limit the loss of vital nutrients and
water from the underlying tissue. As new layers of cells are produced, the outer cells of the stratum
corneum are enzymatically detached from this layer and shed in a process called desquamation.

Further, other cells contribute to the function of the epidermis. Melanocytesare cells that
produce melanin, a compound involved in skin pigmentation produced in response to ultraviolet (UV)
light exposure. Melanin can absorb energy from UV light to shield underlying tissues from damage.
Langerhans cells are antigen-presenting cells involved in epidermal immunity. Merkel cells have
various neuronal and endocrine roles; these cells function as mechanical sensors and produce growth
factors that regulate sweat glands, hair follicles, nail growth, and nerve function in skin.

Dermis: the inner support

The dermis is the inner layer of skin situated between the epidermis and other tissues of the body, such
as connective tissue, subcutaneous fat, muscle, and bone. The dermis can vary in depth from 0.3 mm to
4 mm depending on body location and is generally at least ten times thicker than the epidermis.
However, nearly 75% of the weight of the dermis is a matrix of collagen, an extracellular protein that
allows for both structural support and elasticity of the skin. Thus, the primary role of the dermis is a
mechanical support network for the epidermis, providing integrity and flexibility to skin. Blood vessels
that supply nutrients for all skin layers are found in the dermis.



The dermis, which is less cell dense than the epidermis, is primarily comprised of a matrix of
extracellular proteins. A majority of cells found in the dermis are fibroblasts that synthesize structural
proteins like collagen. Immune cells, such as monocytes, macrophages, and dermal dendrocytes, also
reside in the dermis, where they contribute to the defense of skin and modulate the response to injury.
Subcutaneous fat cells provide structural support and energy reserves, as well assistance in
thermoregulation. Hair follicles, sensory nerve endings, and sweat and sebaceous glands are also found
in the dermis; each is made of specialized cells that support the various functions of the skin.

Challenges faced by healthy skin

Although difficult to define, healthy skin has the ability to respond to challenges that would otherwise
undermine its structure and function. Balanced nutrition complements the host of endogenous factors
that preserve skin health. Moreover, skin that functions properly has aesthetically pleasing properties,
giving skin a healthful appearance and feel. Therefore, conditions that adversely affect the biological
functions of skin often correspond to a less attractive appearance of skin.

This section focuses on the everyday challenges to skin health and the prevention of chronic conditions
(where applicable) rather than treatment of skin diseases.

Photodamage

Primary exposures to ultraviolet (UV) light are through sunlight
and tanning beds. Although UV penetration of skin aids in
vitamin D synthesis, it has the potential to damage the cells and
extracellular components of the skin. Free radicals are produced
when light energy is absorbed by cellular components. While the
skin has endogenous antioxidant systems to combat free radicals
and repair proteins, excessive exposures may overwhelm these
defenses and lead to permanent damage. This is often referred
to as photodamage.

Sunburn is the most common form of acute photodamage, -

where the damage caused by excessive exposure of UV light leads to a large inflammatory response
(erythema). Prolonged or repeated exposures to UV light may cause permanent damage. This is often
referred to as ‘photoaging’ due to the amount of time needed for these changes to appear and their
similarities to intrinsic aging effects. While skin laxity, wrinkling, and thickening are the most apparent
signs of photodamage, changes in skin texture, abnormal skin growths, and impaired wound healing are
also possible. Skin discoloration may also occur with chronic UV exposure, especially in the form of solar
lentigines, also known as liver spots.

Prevention of photodamage begins with limiting exposure to UV light. Because avoidance of sunlight is
not always practical, photoprotective agents are often used to limit exposure. Sunscreens are the most



commonly used photoprotective agents. However, use of sunscreens may only provide limited sun
protection, expose the skin to chemicals that might otherwise damage or disrupt barrier function, or
induce inflammatory reactions in the skin. Therefore, care must be taken in their use.

Since UV light exposure depletes antioxidant levels in the skin, including ascorbic acid (vitamin C) and a-
tocopherol (vitamin E), increasing antioxidant defenses in skin cells and/or minerals nutritional support
of cellular repair enzymes are also important routes to limit photodamage.

Dry skin

Although the lower layers of the epidermis are moist, there is
a sharp decline in extracellular water content as the cells
migrate outward toward the skin surface. This is partially by
design: the hydrophobic environment found in the stratum
corneum slows the passage of water from the body out into
the atmosphere, a phenomenon known as Transepidermal
Water Loss (TEWL). Since water loss is directly related to the
skin’s ability to maintain its barrier functions, measurements

of TEWL are often used to determine skin dysfunction.
However, small amounts of water are needed for the stratum
corneum to maintain its structure. A mixture of stratum corneum components form a water-binding
barrier, together known as natural moisturizing factor (NMF), to retain moisture content even in dry
environments.

Dry skin can be caused by many factors, but it is usually accompanied by changes in the epidermal
barrier and increased TEWL (more water lost to the environment). Intrinsic changes in the lipid barrier
or NMF of the stratum corneum can disrupt the barrier and cause water loss. This can stem from simple
chemical exposures, such as washing with detergents or from more complex nutritional deficiencies,
such as a lack of essential fatty acids. However, dry skin can also be an effect of atmospheric conditions
or exposures. Changes in temperature, air flow, and humidity can pull water away from the skin and
reduce barrier integrity. If left untreated, dry skin is often predisposed to insults from other sources,
leading to cycles of cell damage and inflammation that perpetuate the condition.

An important strategy to treat dry skin is to maintain the lipid barrier and NMF components of the
stratum corneum. This can be achieved either through mineral nutritional support of the underlying
epidermis or by the use of a variety of topical applications.



Skin laxity and wrinkles

Little is known about the origin of wrinkles. However, skin laxity is
associated with  poor support of theepidermisby the
underlying dermis. Loss of collagen, damage to collagen and elastin
fibers in the dermis, or structural changes in the junction between the
dermis and epidermis are thought to contribute to wrinkle formation.

Skin laxity may be accentuated by loss of blood vessels in the dermis.
Additionally, smoking and photodamage increase skin wrinkling. Thus,

avoiding these sources of damage would benefit skin tone. Nutritional
factors are thought to influence wrinkling, but their roles are not clear.

Wound healing

The process of wound healing involves a coordinated effort by a number of different cell types. The
priorities of the skin during wound healing are to clear the damaged area of infection, re-establish
the epidermal barrier, and reconstruct the damaged underlying dermis. Overall, healing of an injury to
the skin requires interplay of the epidermis, dermis, and inflammatory mediators.

After skin has been wounded, inflammatory cells are recruited to the area. The first responders
are neutrophils, which clear the wounded area of damaged tissue and infectious particles and signal for
the recruitment of macrophages to the wound. Macrophages, stimulated by growth factors at the
wound site, take on a variety of roles in the wound healing process. Some macrophages assist in the
removal of debris and damaged tissue, while others coordinate the remodeling of tissue at the wound
site. Macrophages are essential to produce the signals for reepithelialization and dermal repair.

Reepithelialization is the process of restoring the skin’s barrier, thereby providing a safe environment for
tissue remodeling underneath. Upon stimulation by the inflammatory response and loss of neighboring
cells at wound edges, epidermal keratinocytes flow into a damaged area in an attempt to contact other
keratinocytes and connect with the matrix of the dermis. This migration is coordinated with a
rapid proliferation of the epidermis, which provides additional cells to fill in the wound site.

Fibroblasts of the surrounding dermis move into the wound during various stages of healing. Following a
wound, a fibrin clot is often established if blood vessels were ruptured. Fibroblasts stimulate the orderly
removal of fibrin, replacing the clot with a more stable collagen matrix. Fibroblasts also participate in
wound contraction, which involves drawing together edges of the wound and undamaged tissue in
order to restore skin integrity. During later stages of wound healing, fibroblasts are involved in
reordering these collagen fibers into a more stable structure, integrated with elastin. Growth factors
produced by macrophages, keratinocytes, and fibroblasts stimulate proliferation of blood vessels into
the newly remodeled dermis to restore nutrient and oxygen flow.



Wound repair is never perfect. Skin tensile strength at a site of a healed injury is always lower than
uninjured skin. Scarring of the skin is a consequence of the repair process resulting from disorganized
collagen deposits by fibroblasts and cytokine signals from inflammatory cells. Currently, no intervention
has proven effective at preventing scar tissue formation.

While treatment of a wound involves preventing infection, support of the wound healing process can
occur at different stages of repair. Efficient immune responses and support of reepithelialization are key
factors in initial healing, removing damaged tissue, re-establishing the barrier from the environment,
and remodeling the surrounding tissue. Nutritional support of the regenerating epidermis and dermis
during the latter stages of wound healing is not only important in long-term wound resolution but is
thought to promote the restoration of strong, healthy skin.

Skin aging

Skin is often the first visible manifestation of the
aging process. However, the effects of age on skin |
appearance are often similar to the effects ;,\\w
associated with photodamage and environmental
exposures. This makes the changes induced by

chronological age on skin — often referred to ~ .
asintrinsic aging — difficult to distinguish from £ A
other effects. ¥ -
Instrinsic skin aging is characterized by decreasing /
— —

support from the dermis to the epidermis. Ridges on
the interface between the two Ilayers are
diminished, preventing the dermis from providing
adequate mechanical support to the epidermis.
Collagen levels are lower and extracellular proteins in the dermis are more disorganized in skin of older
individuals compared to younger adults. These changes result in increased skin fragility and laxity, as
well as decreased size of the dermis and reduced vascularization, which reduces nutrient availability to
the skin. Aged skin keratinocytes are relatively slow to differentiate and shed, which alters their ability
to maintain the stratum corneum. These changes may lead to an overall dull skin appearance and loss of
protective ability of skin.

Antioxidant protection is often thought to diminish in the skin of older individuals, but the extent of
these changes is unclear. The results of one human study suggest that catalase (an antioxidant enzyme)
levels in the epidermis of elderly subjects were increased compared to young subjects independent of
sun exposure. The capacity of aging skin to maintain levels of other antioxidant enzymes was
unchanged. However, elderly subjects had lower levels of a-tocopherol in the epidermis and lower
levels of ascorbic acid in both skin layers.



Most of intrinsic skin aging cannot be avoided. The cumulative effects of decades of skin wear cannot be
reversed, although the effects on skin appearance may be temporarily masked. Aging skin has a
diminished ability to respond to stress; therefore, skin damage from other sources can enhance the
signs of skin aging. This is particularly true for ultraviolet (UV) exposures, because antioxidant capacity,
immune function, and melanin production may all be impaired in aged skin. Therefore, treatments
designed to attenuate damage from other sources are also important factors in limiting age-associated
skin damage.

Skin and Nutrition

General nutrition requirements

The primary fuel for skin cells is glucose; glucose oxidation rates in skin are similar to those observed in
resting skeletal muscle. Glucose also provides carbohydrate backbones for modification
of proteins (glycoproteins) and lipids (glycoplipids) that comprise the extracellular environment of
the epidermis. Aberrant glucose handling drastically affects skin structure and appearance.

Specialized lipids required for the development of the stratum corneum, such as sterols and ceramides,
are synthesized in the epidermis from amino acids, carbohydrates, and phospholipids. However,
differentiating keratinocytes also utilize fatty acids from circulating stores or dermal fat layers for
energy. The extruded fatty acids that make up the mortar of the stratum corneum can absorb lipid-
soluble materials placed on the external surface of this outermost skin layer. This is especially the case
for sebum, a waxy substance secreted from the sebaceous glands that are attached to hair follicles, but
itis also true for topically applied materials.

Amino acids are essential for the production of both dermal and epidermal structures, producing the
extracellular matrix proteins and enzymes needed for the synthesis of the epidermal barrier. The amino
acid requirements of skin are poorly understood.

Much of the role of nutrition in skin health focuses on the effects of deficiency, since the structural
components of the skin are supported by a variety of nutritive factors, such as small peptides, minerals,
and vitamins, which serve as enzyme cofactors, activators, or inhibitors. The skin is also constantly
exposed to high concentrations of oxygen, UV light, and oxidizing chemicals, highlighting a role
for antioxidant vitamins in skin function. Further, nutritional support of the skin is important
for inflammatory response during wound healing.

Oral Nutrition vs. Topical Supplementation
The architecture of skin deserves special consideration in regard to nutrition. The epidermal layers of

the skin do not contain blood vessels that supply the cells with nutrients; blood vessels are found only in
the dermis. Additionally, as the epidermis develops, its unique protein and lipid structure prevents the



circulation of extracellular fluids. Therefore, the outer layers of the epidermis are provided with less
nutritional support than the underlying cells. Dietary interventions to affect skin health may be limited
in effect and slow to occur.

Unique among organs, the skin may be directly affected by the use of topical applications. The stratum
corneum prevents the passage of many different types of molecules, but some compounds pass through
to the underlying layers. In general, uncharged or lipid-soluble molecules pass through the epidermis
and may also penetrate the dermis. Concentrations of nutrients in the skin may be comparable to that
achieved through oral ingestion. Yet, topical application may be a more efficient, targeted method for
supplying nutrients to the skin, especially to the epidermis.

Micronutrients important for skin health

Changes in the appearance of skin were associated with poor nutrition long before any biochemical
relationships were discovered. Among the first to make these associations was the Scottish physician
James Lind, who described the bleeding gums, skin discoloration, abnormal hair growth, and poor
wound healing associated with the vitamin C deficiency disease known as scurvy. Other investigators
would soon find skin abnormalities in vitamin deficiency diseases (pellagra, ariboflavinosis, etc.) that
could be corrected with an appropriate diet. Thus, many micronutrients were initially identified for their
impact on skin health.

The effect of micronutrient supplementation on skin health is a relatively new field of study, as
associations between diet and skin conditions are only now starting to emerge. In addition, topical
applications of micronutrients have only recently been considered to be reasonable alternatives to oral

supplementation.

Commercially available products occasionally refer to these compounds as “bio-nutrients” due to their
abundance in natural sources. These natural nutrients offer a unique environment to the skin.

Benefits of Minerals in Skin Health

Each essential natural mineral has a role in normal skin development and function.

Minerals are found in the skin as essential components of various enzymes and inside a special metal-
binding protein, metallothionein.

Soluble minerals remain on the upper layers of the skin and are partial systemically absorbed. The
organic form such as selenium is absorbed through the skin and reaches the bloodstream.

Minerals absorb and filter UVA and UVB, reducing the amount of UVR that penetrates the layers of the
skin. Minerals may also augment antioxidant defense mechanisms in the skin.



Natural Mineral Spray
Product Description:

Natural Mineral Spray is specially formulated with SHEPROS®
ingredients which are non-foaming, non-skin irritating and

environmentally friendly. It is made of natural balance
minerals which penetrates and rehydrates the upper layer Na‘“l‘al

orskin Mineral Spray

Natural Mineral Spray does not contain alcohol, petroleum
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enzymes, phosphates, animal fatty acids, hydrocarbon
toxic solvents, non-biodegradable surfactants and ozone
depleting substances. It is odorless and doesn’t irritate

Bicdegradable & Environmentally Friendly

eyes & sensitive skin.
Application:

The exquisitely fine mist produced by Natural Mineral Spray penetrates and rehydrates the
upper layers of the skin. The fine mist has a pH of 7 and unique mineral balance along with
exceptional purity, which suits all skin types, even the most sensitive. Leaves skin looking
healthy and feeling refreshed.

A light misting can revive cosmetic colors throughout the day. This allows the skin to be re-
hydrated several times without removing makeup. And this is why Natural Mineral Spray helps
improve the performance of all color cosmetics.

Directions:

Shake and spray Natural Mineral Spray thoroughly onto the surface of skin from a distance of
about 30 cm (1 ft.) and allow it to dry. A light layer is enough to rehydrate the skin.



Disclaimer

All publications of Shepros or bearing Shepros’ name contain information, including Codes of Practice, safety procedures and other technical information that were obtained from sources
believed by Shepros to be reliable and/ or based on technical information and experience. As such, we do not make any representation or warranty nor accept any liability as to the accuracy,
completeness or correctness of the information contained in these publications. While Shepros recommends that its clients refer to or use its publications, such reference to or use thereof by its
clients or third parties is purely voluntary and not binding. Shepros makes no guarantee of the results and assume no liability or responsibility in connection with the reference to or use of
information or suggestions contained in Shepros’ publications. Shepros has no control whatsoever as regards, performance or non performance, misinterpretation, proper or improper use of

any information or suggestions contained in Shepros’ publications by any person or entity and Shepros expressly disclaims any liability in connection thereto. Shepros’ publications are subject to
periodic review and users are cautioned to obtain the latest edition.

2015, SHEPROS Sdn. Bhd.



