Retinoids

Retinoids are a class of molecules derived from vitamin A or having structural and/or functional similarities
to vitamin A.' The first medicinal use of vitamin A dates back to ancient Egypt where liver juices were used

to treat endemic night blindness.?

Prescribed topical retinoids are divided into 6 classes: Tretinoin (alltrans retinoic acid), adapalene,
tazarotene, trifarotene, alitretinoin, and bexarotene. The last 2 classes, alitretinoin and bexarotene, are

topical and oral retinoids used in Kaposi's sarcoma and cutaneous T-cell lymphoma, although infrequently.

Cosmeceutical and over-the-counter retinoids undergo several conversions depending on their initial

molecular structure from retinyl esters to retinol to the biologically active form retinoic acid.3
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Vitamin A Metabolism and Action

Retinoids are vitamin A derivatives comprised of both natural and synthetic forms.
Vitamin A is metabolized to retinoic acid via retinyl ester, retinol and retinaldehyde intermediates

and these intermediates represent the naturally occurring retinoids."?”
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Relative Potency, Irritation Potential, and Stability

Retinyl esters, retinol and retinaldehyde are over the counter (OTC) cosmetic
ingredient options in products available to consumers; however, they are naturally
unstable. This presents formulation challenges in developing products for topical
application. Additionally, retinoids in general may vary in the ability to activate genes
associated with anti-aging skin benefits. Retinoid bioactivity is an important

preclinical measure in screening compounds for clinical efficacy &
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Johnson & Johnson Consumer Health has advanced the stabilization, efficacy, tolerance

and aesthetics of retinol with more than 100 clinical studies on over 4,000 patients.”
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Retinol: Mechanism of Action in OTC Skincare

I keratinocyte l keratinization

proliferation
Retinol exfoliates the skin, increases skin cell turnover, and

1 HB-EGF \ stimulates collagen synthesis. It is considered the gold standard

e \ prol:{::rll“on for its anti-aging and skin clearing benefits.
Epidermal
/ Elastin repair Retinol influences the proliferation and differentiation of cells.
Their biological effects are mediated and regulated by cytosolic
CAGs binding proteins and nuclear hormone receptors.
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GAGs — Glycosaminoglycans; TGF- —Transforming Growth Factor-B;
HBEGF — Heparin-binding Epidermal Growth Factor; MMPs — Matrix metalloproteinases

Retinol Activates Glycosaminoglycan
and Hyaluronic Acid Expression
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Through significant induction of glycosaminoglycan, which is Retinol increases skin expression of Hyaluronic Acid, a
known to retain substantial water, and increased collagen significant contributing factor responsible for wrinkle formation
production, topical retinol improves fine wrinkles associated and skin moisture, which decrease during aging. Taken
with natural aging.”® together with the activity to increase collagen, elastin, and cell
proliferation, studies show retinol provides multi-functional
activity for photodamaged skin."*
Retinol Activates Cell Proliferation
Low dose retinol promotes keratinocyte proliferation ex vivo and in vivo, induces epidermal
thickening ex vivo and alleviates skin aging signs, without significant adverse reaction.
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Retinol Induces Collagen and Tropoelastin Synthesis
and Decreases Enzymatic Degradation of Collagen™

Topical retinol improves fine wrinkles associated with natural aging through significant induction of glycosaminoglycan,
which is known to retain substantial water, and increased collagen production.

Topical retinol also shows remarkable anti-aging effects through improvement of the homeostasis of epidermis and dermis
by stimulating the proliferation of keratinocytes and endothelial cells and activating dermal fibroblasts.
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