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Abstract: Maintaining skin hydration is essential for overall dermatological health and cosmetic
science. Although synthetic moisturizers have long dominated the market, consumer demand is steadily
shifting toward natural, sustainable, and plant-derived alternatives. Herbal moisturizers harness a
rich variety of botanical bioactives—such as polyphenols, polysaccharides, essential fatty acids, and
terpenoids—to mend the skin barrier, minimize transepidermal water loss (TEWL), and offer powerful
antioxidant protection. This review explores the structure of the skin barrier, how herbal moisturizers
work through occlusives, humectants, and emollients, top scientifically backed botanical ingredients,
formulation hurdles, stability testing, and the regulatory guidelines shaping these natural products.

(1,2).
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L. INTRODUCTION

Our skin acts as the primary boundary connecting our internal biology to the outside world. Beyond aesthetics, it serves
as a vital shield against physical injury, UV radiation, harmful chemicals, and microbes. A key part of this defense is
keeping the outermost layer of skin—the stratum corneum—_properly hydrated.

Recently, the cosmetic and dermatology sectors have seen a major shift as modern consumers increasingly look for
clean, green, and sustainably sourced ingredients. This has sparked renewed interest in researching and developing
herbal moisturizers. Unlike traditional synthetic options that often depend on petroleum-based mineral oils and artificial
polymers, herbal formulations tap into the synergistic benefits of plant secondary metabolites. This review offers a
detailed, scientifically grounded look at herbal moisturizers, bridging traditional herbal knowledge with modern skin
science. (3,4,5,6)

II. ANATOMY AND PHYSIOLOGY OF THE SKIN BARRIER
To appreciate how herbal moisturizers work, we first need to look at the layout of the epidermal barrier. The top layer
of the epidermis, known as the stratum corneum (SC), is often visualized using a classic 'brick and mortar' framework:
The Bricks (Corneocytes): These are fully matured, nucleus-free skin cells packed with keratin filaments and filaggrin-
derived molecules that hold onto water.
The Mortar (Intercellular Lipid Lamellae): This is a tightly structured lipid network made up of ceramides (50%),
cholesterol (25%), and free fatty acids (15%). (7,8,9)
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2.1 Natural Moisturizing Factors (NMF)

NMF is composed of amino acids, pyrrolidone carboxylic acid (PCA), lactic acid, urea, and various mineral ions. It
naturally pulls moisture from the air and locks it inside the cellular spaces, keeping the skin flexible and activating the
enzymes needed for normal skin shedding (desquamation). (10,11,12)

2.2 Transepidermal Water Loss (TEWL)

When environmental stressors—Ilike harsh soaps, dry air, or UV exposure—or genetic skin conditions (such as atopic
dermatitis or psoriasis) disrupt the lipid matrix, the 'mortar' breaks down. This causes a spike in Transepidermal Water
Loss (TEWL), leading to classic signs of dry skin (xerosis) like itching, flaking, redness, and tiny cracks. (13,14)

III. CLASSIFICATION AND MECHANISMS OF HERBAL MOISTURIZERS

Herbal moisturizers help fix barrier damage using three main overlapping methods: acting as occlusives, humectants,
and emollients. Effective formulas usually combine these three elements carefully to deliver optimal therapeutic results.
(15,16)

Mechanism Class Common Botanical Sources

Primary Function

Occlusives Form a protective, water-repellent layer on the =~ Shea butter, Cocoa butter, Jojoba oil,
skin to physically lock in moisture and block  Carnauba wax
TEWL.

Humectants Actively draw water molecules from the Aloe vera gel, Honey, Glycerin, Hyaluronic
deeper skin layers and the surrounding air  acid
right into the stratum corneum.

Emollients Fill in the microscopic spaces between Almond oil, Rosehip seed oil, Argan oil,

shedding skin cells to soften and smooth out

Squalane

skin texture. (17)

IV. KEY BOTANICAL BIOACTIVES AND THEIR DERMATOLOGICAL PROFILES
4.1 Aloe Barbadensis Miller (Aloe Vera)
Aloe vera gel is roughly 99% water, while the remaining 1% contains a rich mix of active compounds. Its key
component, acemannan, works as a strong humectant by forming a soothing, hydrating film over the skin. Additionally,
Aloe vera encourages skin fibroblasts to produce collagen and elastin fibers, boosting elasticity and speeding up skin
healing. (18,19,20)
4.2 Butyrospermum Parkii (Shea Butter)
Sourced from the nuts of the African shea tree, shea butter is packed with stearic acid, oleic acid, and beneficial
triterpene alcohols. These fatty acids blend effortlessly into the skin's lipid layers, repairing structural damage and
acting as a wonderful emollient shield. (21,22)
4.3 Simmondsia Chinensis (Jojoba Oil)
Jojoba oil is technically a liquid wax ester that mimics human skin sebum better than almost any other plant oil. It
easily slips into hair follicles to help balance natural oil production while leaving the skin feeling light and non-greasy.
(23,24)
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V. PHYTOCHEMICAL SCREENING AND BIOACTIVE CLASSES
5.1 Polyphenols and Flavonoids
Found in high amounts in green tea (Camellia sinensis), polyphenols are exceptional at neutralizing free radicals. They
help suppress matrix metalloproteinases (MMPs), which stops premature skin aging and protects the skin's natural
moisture reserves. (25,26)
5.2 Polysaccharides
Plant-derived polysaccharides create a breathable, flexible network on the skin's surface that holds onto water, cutting
down on sudden water loss without clogging pores. (27)
5.3 Essential Fatty Acids (EFAs)
Plant oils supply essential omega-3 and omega-6 fatty acids straight to the skin. Specifically, linoleic acid acts as a vital
building block for creating Ceramide 1, which forms the backbone of a healthy skin barrier. (28)

VI. FORMULATION SCIENCE OF HERBAL CREAMS AND LOTIONS
Most herbal moisturizers are designed as Oil-in-Water (O/W) emulsions because they absorb quickly and feel
lightweight. However, for extremely dry or damaged skin, Water-in-Oil (W/O) emulsions are often chosen because
they provide deeper, longer-lasting protection against moisture loss. (29)

VII. STABILITY TESTING AND QUALITY CONTROL
To ensure these products last on store shelves, manufacturers conduct accelerated stability tests by keeping formulas at
high temperatures (40°C to 50°C) alongside varying humidity levels. Regular checks on viscosity, pH levels, and
centrifuge testing help guarantee that the product remains safe and effective over time. (30,31,32)

VIII. CLINICAL EVALUATION AND EFFICACY PARAMETERS
To measure how well a moisturizer works, scientists use specialized tools. Corneometry checks skin hydration by
measuring surface electrical capacitance, while a Tewameter tracks water vapor gradients to precisely calculate how
fast the skin barrier recovers. (33,34)

IX. REGULATORY ASPECTS AND SUSTAINABILITY
Legal requirements for herbal skincare vary around the world. In the United States, products are generally classified as
cosmetics unless they make medical or therapeutic claims, which would shift them into the over-the-counter drug
category. In the European Union (under EC No 1223/2009), strict safety reports must be completed and approved
before any product can be sold. (35,36)

X. CONCLUSION AND FUTURE DIRECTIONS
Herbal moisturizers bring together time-tested botanical wisdom and modern dermatological science in a wonderful
way. Looking ahead, future innovations will likely focus on nanotechnology and advanced delivery systems—like
liposomes—to help delicate plant polyphenols penetrate deeper into the skin layers. (37,38)
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