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Abstract 

Aim: This review collates and summarizes scientific evidence on botanical oils, butters, waxes, and 

extracts used to restore and protect lip skin. We highlight the underlying phytochemistry, mechanisms 

of action, standard formulation approaches, and quality control (QC) needs for herbal lip care products. 

Findings: Plant-derived emollients (e.g., coconut, almond, jojoba), nutritive butters (shea, cocoa), 

structuring waxes (beeswax, carnauba), and active extracts (aloe vera, calendula, green tea, turmeric) 

provide complementary effects. These ingredients deliver occlusive, humectant, anti-inflammatory, and 

antioxidant properties crucial for addressing the lip’s unique anatomy, including high transepidermal 

water loss (TEWL) and vulnerability to chapping. To guarantee reproducible performance and 

consumer safety in commercial herbal lip balms, the adoption of standardized monographs and robust 

stability/oxidation control protocols is essential. 
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Introduction 

The skin of the lips is anatomically unique, characterized by a thin stratum corneum (SC) and 

a notable absence of sebaceous and sweat glands [1]. This structure makes the lips highly 

susceptible to dehydration, chapping, fissuring, and secondary infections [2]. Consequently, 

topical occlusive and emollient formulations are central to effective lip care [1]. Driven by 

increasing consumer preference for "clean" and natural-based cosmetics, there is growing 

interest in substituting traditional petrochemical occlusives with plant-derived alternatives [2]. 

These botanical ingredients not only provide barrier protection but also supply essential 

vitamins, fatty acids, and therapeutic antioxidants [3]. 

 

Herbal Monograph - Concept & Need 

A herbal monograph is a standardized document essential for ensuring the consistency and 

quality of plant-derived raw materials [4]. It specifies the definitive identity, botanical 

nomenclature, the plant part used, macroscopic/microscopic identification markers, the 

expected phytochemical profile, and acceptable limits for contaminants (e.g., moisture, ash, 

pesticide residues) [4]. 

The chemical composition of plants can vary significantly based on geography, harvest time, 

and processing methods. Therefore, the use of validated assay methods-such as Thin-Layer 

Chromatography (TLC), High-Performance Liquid Chromatography (HPLC), Gas 

Chromatography (GC), or comprehensive fingerprinting-in conjunction with a monograph, is 

critical to guarantee the consistent performance and therapeutic efficacy of commercial lip 

balm formulations. 

 

Anatomy & Physiology of Lips 

The requirement for combined occlusive, emollient, and soothing active ingredients in lip 

formulations is directly explained by the lip's anatomy and physiology [1]: 

• Thin Stratum Corneum (approx. 3-5 cell layers): Results in a comparatively weak 

skin barrier function [1]. 

• Absence of Sebaceous/Sweat Glands: Leads to a lack of endogenous sebum, which 

typically maintains and conditions the skin barrier [5], contributing to reduced natural 

hydration maintenance. 
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 • Elevated Transepidermal Water Loss (TEWL): Due 

to the compromised barrier, external intervention via 

occlusives and humectants is mandatory to prevent 

dehydration [6]. 

Herbal Ingredients (Monograph-Style, Condensed) 

Fixed Oils (Emollients) 

These function primarily as emollients and lipid 

replacements, softening the SC [7]. 

 
Ingredient Botanical Name Key Phytoconstituents Primary Benefit in Lip Care 

Coconut Oil Cocos nucifera 
Medium-Chain Fatty 

Acids (Lauric Acid) 
Emollience, good spreadability, some antimicrobial activity [8]. 

Almond Oil Prunus dulcis 
Oleic and Linoleic 

Acids, Vitamin E 
Skin conditioning, antioxidant protection, high nutritive value. 

Jojoba Oil Simmondsia chinensis Liquid Wax Esters Sebum-mimetic moisturizing, non-greasy feel, high oxidative stability [9]. 

Castor Oil Ricinus communis Ricinoleic Acid Glossy finish, humectant properties (due to polarity), shine enhancement. 

 

Butters (Thick Occlusive Emollients) 

Butters are semi-solid fats that offer enhanced occlusion and barrier repair [10]. 

 
Ingredient Botanical Name Key Phytoconstituents Primary Benefit in Lip Care 

Shea Butter Vitellaria paradoxa 
Stearic/Oleic Acids, 

Triterpenes 

Anti-inflammatory action, excellent barrier-repairing and emollient 

properties [11]. 

Cocoa Butter Theobroma cacao Stearic and Palmitic Acids Good occlusion, pleasant texture, imparts rigidity at room temperature. 

Mango Butter Mangifera indica Fatty Acids, Triterpenoids Softening effect, non-greasy sensorial feel. 

 

Waxes (Structuring/Occlusive Agents) 

Waxes are crucial for providing structure, elevating the melting point, and forming a durable occlusive layer to reduce TEWL 
[12]. 

 
Ingredient Origin Key Phytoconstituents Primary Benefit in Lip Care 

Beeswax Apis mellifera (Insect-derived) 
Long-Chain Esters, Fatty 

Acids 

Provides firmness, excellent occlusion, significantly reduces 

TEWL [13]. 

Carnauba 

Wax 

Copernicia prunifera (Plant-

derived) 
Aliphatic Esters, Alcohols 

Hard wax, used to raise melting point for thermal stability, 

imparts gloss. 

 

Herbal Extracts / Actives 

These ingredients provide specific therapeutic and protective effects, particularly for chapped or inflamed lips. 

 
Ingredient Botanical Name Key Phytoconstituents Primary Benefit in Lip Care 

Aloe Vera Aloe barbadensis Polysaccharides, Glycoproteins 
Humectant, wound-healing (vulnerary), soothing, valuable for chapped 

lips [14]. 

Calendula 
Calendula 

officinalis 
Triterpenoids, Flavonoids 

Anti-inflammatory and vulnerary (wound-healing) properties for 

cracked/inflamed lips [15]. 

Green Tea Camellia sinensis 
Polyphenols (Epigallocatechin Gallate, 

EGCG) 

Potent antioxidant and photoprotective effects, mitigating 

environmental stress [16]. 

Turmeric Curcuma longa Curcuminoids 
Antioxidant, anti-inflammatory, and healing support (note: potential 

for staining) [17]. 

 

Coloring Botanicals: Natural pigments like Hibiscus 

(Anthocyanins) and Beetroot (Betalains) can provide natural 

color and often contribute antioxidant value [2]. 

 

Method of Preparation  

The typical method for preparing herbal lip balms is the 

fusion method [18]. 

1. Melting Waxes: The component with the highest 

melting point (usually beeswax and/or carnauba wax) is 

heated in a water bath until fully melted, typically 

between 70-80 °C. 

2. Adding Butters and Oils: Solid butters (e.g., shea, 

cocoa) and fixed oils are incorporated into the melted 

wax and mixed until a homogenous liquid melt is 

achieved [18]. 

3. Incorporating Actives: The mixture is cooled to a 

lower, gentler temperature (approx. 40-45 °C) before 

adding heat-sensitive components, such as herbal 

extracts, vitamins (e.g., Tocopherol-Vitamin E, which 

acts as an antioxidant [19]), essential oils, and any 

required preservatives. 

4. Pouring and Cooling: The mixture is immediately 

poured into pre-sterilized containers and allowed to 

cool statically. Final conditioning, such as storage at 

room temperature for 24 hours, ensures the final 

crystalline structure is set [18]. 

 

Key Control Points: Strict control of the temperature 

profile is necessary to prevent degradation of oils and 

actives. The inclusion of antioxidants (like Tocopherol) is 

vital to retard the rancidity of fatty oils [19]. Sterile filling is 

required to meet microbial limits [18]. 

 

Evaluation Parameters (Common Quality Control Tests) 

Robust quality control (QC) is essential for consistent, safe, 

and effective products [18]. 
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 Parameter Objective Typical Target/Test 

pH Minimize irritation risk. Aim near skin pH (≈5.5-7.0). 

Spreadability/Slip Assess ease and sensory quality of application. Sensory evaluation and instrumental texture analysis. 

Melting/Softening Point 
Ensure structural stability at ambient and elevated 

temperatures. 
Target range typically 50-70 °C. 

Homogeneity & Organoleptics Check for uniform mixing and absence of defects. Visual inspection for phase separation or grittiness. 

Stability Predict shelf life under various conditions. 
Accelerated (40 °C), refrigerated (4 °C), and ambient (25 

°C) storage tests; centrifugation. 

Rancidity & Microbial Limits Monitor oil oxidation and preservative efficacy. Peroxide value for rancidity; total microbial count. 

Patch Test Evaluate safety on human skin. In vivo check for irritation and sensitization on volunteers. 

 

Pharmacology - Mechanisms Relevant to Lip Care 

The efficacy of herbal lip balms relies on the 

complementary mechanisms of its key components [10]. 

• Occlusion & TEWL Reduction: Waxes (e.g., 

beeswax) and butters (e.g., shea butter) form a thin, 

hydrophobic film on the lip surface, which acts as a 

barrier to significantly reduce TEWL [20]. 

• Emollience & Lipid Replacement: Fixed oils and 

butters supply essential fatty acids (e.g., lauric, oleic, 

linoleic acids) that penetrate and fill the intercellular 

lipid spaces of the SC, restoring flexibility and 

softening the keratinocytes [5]. 

• Humectancy & Healing: Actives like Aloe Vera 

contain polysaccharides that are potent humectants, 

attracting and retaining water, while glycoproteins 

support re-epithelialization and wound healing [21]. 

• Anti-inflammatory & Antioxidant: Extracts from 

Calendula, Turmeric, and Green Tea contain 

triterpenoids, curcuminoids, and polyphenols (EGCG) 

that directly reduce oxidative stress and the chronic 

inflammation often associated with cheilitis (lip 

inflammation) [22]. 

 

Discussion - Herbal vs. Synthetic 

Herbal lip balms offer a distinct advantage over simple 

petrochemical formulations (like petroleum jelly) by 

combining core occlusive protection with a rich profile of 

nutritive phytochemicals [5]. These phytochemicals, 

including antioxidants, vitamins (e.g., Vitamin E), and anti-

inflammatory terpenoids, provide potential therapeutic 

benefits that extend beyond mere physical occlusion [3]. 

The primary challenges in herbal formulation are raw 

material variability, which affects efficacy; the high risk of 

oxidative instability (rancidity) in natural fatty materials; 

and achieving sensory uniformity [5]. All these challenges 

are technically addressable through the strict adoption of 

herbal monographs, validated analytical assays (QC), and 

strategic use of natural antioxidants (e.g., tocopherol) [23]. 

Current consumer and sustainability trends strongly favor 

continued research and development in this botanical-based 

sector [5]. 

 

Conclusion 

Botanical oils, butters, waxes, and extracts provide a 

scientifically supported and versatile basis for lip 

moisturization. Their effectiveness hinges on a proper 

formulation that exploits their complementary occlusive, 

emollient, and active properties. To ensure reproducible 

quality and consumer confidence, the industry must 

prioritize the adoption of herbal monographs, validated QC 

tests, and robust stability protocols to effectively control 

oxidation and microbial safety [4]. 

 

Future Scope (Selected): Future research and development 

should focus on: 

• High-Resolution Phytochemical Fingerprinting (e.g., 

HPLC/LC-MS) to precisely correlate specific active 

constituents with observed clinical efficacy in lip care. 

• Development of effective, naturally sourced UV filters 

or synergistic combination actives to create highly 

protective herbal SPF lip balms [16]. 

• Application of Nano-encapsulation techniques to 

improve the stability of sensitive herbal extracts and 

provide controlled, sustained release of actives on the 

lip surface [14]. 
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