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Abstract: Eczema, a chronic inflammatory skin disorder, affects millions worldwide, often requiring long-

term management. Conventional treatments such as corticosteroids and immunomodulators provide 

symptomatic relief but are associated with adverse effects like skin thinning, hypersensitivity, and rebound 

flares. In recent years, topical herbal formulations have emerged as promising alternatives due to their 

anti-inflammatory, antimicrobial, antioxidant, and skin barrier-enhancing properties. This review explores 

key herbal ingredients, including Curcuma longa, Aloe vera, Neem, Tea tree oil, and Shea butter, 

highlighting their pharmacological mechanisms in eczema management. Additionally, various formulation 

approaches such as gels, creams, ointments, and nanoemulsions are discussed to optimize herbal 

bioavailability and skin penetration. Furthermore, the evaluation parameters of herbal formulations, 

including physicochemical properties, in vitro release, antimicrobial activity, in vivo efficacy, and stability 

studies, are reviewed. While preclinical and clinical trials indicate positive outcomes, challenges related to 

standardization, regulatory approval, and large-scale clinical validation remain. Future research should 

focus on novel drug delivery systems, enhanced bioavailability strategies, and integrative approaches 

combining herbal and conventional therapies to maximize therapeutic benefits. 
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I. INTRODUCTION 

Overview of Eczema: Definition, Prevalence, and Impact on Quality of Life 

Eczema, also known as atopic dermatitis, is a chronic, inflammatory skin condition characterized by redness, itching, 

dryness, and recurrent flare-ups. It is a multifactorial disorder influenced by genetic, immunological, and environmental 

factors. The hallmark of eczema is an impaired skin barrier function, which leads to increased transepidermal water loss 

(TEWL) and heightened susceptibility to allergens and irritants. This results in inflammatory responses that contribute 

to persistent skin lesions and pruritus (intense itching). Eczema is commonly associated with allergic conditions such as 

asthma, hay fever, and food allergies, forming what is known as the "atopic triad." 

Eczema is a global health concern, affecting millions of people of all ages, from infancy to adulthood. Studies suggest 

that 10-20% of children and 2-10% of adults worldwide suffer from some form of eczema, with a higher prevalence in 

industrialized nations. The condition often begins in infancy or early childhood and may persist into adulthood, 

although some individuals experience remission over time. The prevalence of eczema has been rising over the past few 

decades, likely due to lifestyle changes, increased exposure to pollutants, and altered immune responses in modern 

environments. Genetic predisposition plays a key role, with mutations in the filaggrin (FLG) gene, a critical protein in 

skin barrier integrity, being a major risk factor. 

The impact of eczema on quality of life (QoL) is profound, affecting both physical and psychological well-being. 

Persistent itching and skin discomfort can lead to sleep disturbances, reduced productivity, and emotional distress. 

Many patients suffer from low self-esteem, anxiety, and depression due to the visible nature of skin lesions, which may 

result in social stigma and reduced self-confidence. The economic burden of eczema is also substantial, with costs 

associated with frequent medical visits, prescription treatments, and skincare products. Additionally, caregivers of 

children with eczema often experience stress and exhaustion, as managing the condition requires constant attention to 

skincare routines and avoiding triggers. 
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Despite the availability of conventional treatments such as topical corticosteroids, immunosuppressants, and 

antihistamines, many patients seek alternative and complementary therapies, including herbal formulations, to manage 

their symptoms more safely and effectively. The limitations of conventional treatments, such as side effects, 

dependency, and limited long-term efficacy, have fueled growing interest in natural remedies and plant-based 

formulations for eczema management. As a result, research into topical herbal formulations has gained momentum, 

with a focus on harnessing the anti-inflammatory, antimicrobial, and skin barrier-enhancing properties of medicinal 

plants. 

 

Limitations of conventional treatments (corticosteroids, immunomodulators, etc.) 

Limitations of Conventional Treatments for Eczema (Corticosteroids, Immunomodulators, etc.) 

Conventional treatments for eczema primarily include topical corticosteroids (TCS), calcineurin inhibitors, systemic 

immunosuppressants, and antihistamines, all of which aim to reduce inflammation, suppress immune overactivity, and 

alleviate itching. While these therapies provide symptomatic relief, they have several limitations that affect long-term 

efficacy, safety, and patient adherence. 

1. Side Effects and Long-Term Risks 

One of the most significant drawbacks of conventional treatments, particularly topical corticosteroids, is their adverse 

effects with prolonged use. Continuous application of corticosteroids can lead to skin thinning (atrophy), stretch marks 

(striae), delayed wound healing, and increased susceptibility to infections. Systemic corticosteroids, used in severe 

cases, may cause hypertension, osteoporosis, weight gain, and adrenal suppression, making them unsuitable for long-

term use. 

Calcineurin inhibitors, such as tacrolimus and pimecrolimus, are prescribed as steroid-sparing agents but come with 

their own risks. These agents can cause burning sensations, skin irritation, and increased risk of infections. 

Additionally, concerns about a potential increased risk of lymphoma and skin cancer have led to FDA black box 

warnings, limiting their widespread use. 

2. Development of Steroid Dependency and Rebound Effects 

Prolonged use of corticosteroids can result in steroid dependency, where the skin becomes reliant on these drugs to 

maintain normal function. Sudden discontinuation may lead to rebound eczema or steroid withdrawal syndrome, 

characterized by severe redness, burning, and worsening flare-ups. This makes it challenging for patients to wean off 

steroids without experiencing symptom exacerbation. 

3. Limited Long-Term Efficacy and Tolerance Issues 

Many conventional treatments lose their effectiveness over time due to tachyphylaxis (reduced response to repeated 

use). Patients may need stronger formulations or systemic medications, increasing the risk of adverse effects. 

Additionally, systemic immunosuppressants, such as cyclosporine and methotrexate, can cause liver and kidney 

toxicity, necessitating regular monitoring and limiting their long-term use. 

4. Suppression of Symptoms Instead of Addressing Root Cause 

Conventional treatments primarily focus on symptom management rather than addressing the underlying causes of 

eczema, such as skin barrier dysfunction, microbiome imbalance, and immune dysregulation. While they reduce 

inflammation, they do not restore skin integrity or improve the skin’s natural defense mechanisms, leading to recurrent 

flare-ups when treatment is discontinued. 

5. Cost and Accessibility Challenges 

Many advanced eczema treatments, such as biologics (e.g., dupilumab) and targeted immunomodulators, are expensive 

and inaccessible to a large segment of the population. Long-term costs associated with doctor visits, prescription refills, 

and managing side effects further add to the financial burden on patients. 

6. Risk of Secondary Infections 

Prolonged use of immunosuppressive therapies can weaken the skin’s natural immunity, increasing the risk of bacterial 

(Staphylococcus aureus), viral (herpes simplex), and fungal infections. This is particularly problematic in eczema 

patients who already have compromised skin barrier function. 
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The Need for Alternative Therapies 

Given these limitations, there is a growing interest in natural and plant-based treatments for eczema that provide anti-

inflammatory, antimicrobial, and skin barrier-enhancing effects with fewer side effects. Herbal formulations, essential 

oils, and bioactive compounds from medicinal plants offer promising alternatives that address both symptom relief and 

underlying skin health, making them a safer and more sustainable option for eczema management. 

Rising Interest in Herbal Formulations for Eczema Management 

In recent years, there has been a growing interest in herbal formulations as an alternative or complementary approach 

for eczema management. This shift is driven by concerns over the long-term safety and side effects of conventional 

treatments, coupled with an increasing preference for natural, plant-based therapies. Herbal formulations offer anti-

inflammatory, antimicrobial, and skin barrier-restoring properties, making them promising candidates for treating 

eczema effectively with minimal adverse effects. 

1. Limitations of Conventional Treatments Driving Demand for Herbal Remedies 

The widespread use of topical corticosteroids, immunomodulators, and systemic immunosuppressants in eczema 

treatment has raised concerns about skin thinning, steroid dependency, rebound flare-ups, and immunosuppression-

related infections. As patients seek safer and long-term solutions, herbal treatments have gained popularity due to their 

milder side effect profile and holistic approach to skin health. Many herbal formulations work by strengthening the skin 

barrier, reducing oxidative stress, and modulating the immune response, addressing the root causes of eczema rather 

than merely suppressing symptoms. 

2. Scientific Validation and Traditional Knowledge Integration 

The increasing interest in herbal formulations is also fueled by scientific research validating the efficacy of medicinal 

plants used in traditional medicine. Ingredients such as turmeric (Curcuma longa), neem (Azadirachta indica), licorice 

(Glycyrrhiza glabra), chamomile (Matricaria chamomilla), and aloe vera have been extensively studied for their anti-

inflammatory, antibacterial, and skin-soothing properties. These herbs have long been used in Ayurveda, Traditional 

Chinese Medicine (TCM), and Unani medicine for skin disorders, and modern research is now confirming their 

pharmacological benefits. 

3. Increasing Consumer Awareness and Demand for Natural Skincare 

With the rise of organic skincare and clean beauty movements, consumers are actively seeking chemical-free, plant-

based alternatives to conventional skincare products. The demand for herbal creams, gels, and lotions free from 

synthetic preservatives, parabens, and steroids has surged, leading to the development of herbal dermatological 

formulations specifically targeting eczema. Additionally, social media and digital health platforms have increased 

awareness about natural remedies and herbal-based skincare regimens, further driving interest in these formulations. 

4. Advances in Herbal Drug Delivery Systems for Enhanced Efficacy 

Traditional herbal remedies often faced challenges such as poor stability, low skin penetration, and inconsistent 

bioavailability. However, recent advancements in nanotechnology, liposomal encapsulation, and emulsification 

techniques have significantly improved the delivery, absorption, and efficacy of herbal bioactives in topical 

formulations. Nanoemulsions, phytosomal preparations, and hydrogel-based herbal formulations enhance the 

penetration of herbal extracts into deeper skin layers, ensuring prolonged therapeutic effects and better symptom control 

in eczema patients. 

5. Regulatory Support and Growing Market for Herbal Dermatology 

Regulatory agencies worldwide are recognizing the therapeutic potential of herbal medicines, leading to an increase in 

standardization, quality control, and clinical evaluation of plant-based treatments. Countries like India, China, and 

Germany have established traditional medicine regulatory frameworks, ensuring that herbal dermatological 

formulations meet safety and efficacy standards. This has led to an expanding market for herbal-based eczema 

treatments, with global herbal skincare brands formulating evidence-based, dermatologically tested products. 

The rising interest in herbal formulations for eczema management is driven by the limitations of conventional therapies, 

scientific validation of medicinal plants, increasing consumer demand for natural alternatives, and advancements in 

herbal drug delivery systems. As research continues to explore new plant-derived bioactives, the future of herbal 
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treatments for eczema looks promising, offering safer, more effective, and holistic approaches to managing this chronic 

skin condition. 

 

Objectives and Scope of the Review 

The primary objective of this review is to provide a comprehensive analysis of topical herbal formulations for the 

treatment of eczema, highlighting their therapeutic potential, formulation strategies, mechanisms of action, and 

clinical efficacy. This review aims to bridge the gap between traditional herbal medicine and modern 

dermatological research, offering insights into the advantages and challenges associated with herbal-based therapies 

for eczema management. 

 

Objectives 

1. To examine the pathophysiology of eczema – Understanding the underlying causes, including immune 

dysregulation, skin barrier dysfunction, inflammation, and microbial imbalances, to establish the need 

for alternative treatments. 

2. To explore herbal ingredients used in eczema treatment – Identifying key medicinal plants with anti-

inflammatory, antioxidant, antimicrobial, and skin barrier-restoring properties. 

3. To discuss formulation strategies – Evaluating different topical delivery systems, including gels, creams, 

lotions, and nanoemulsions, to enhance the efficacy of herbal bioactives. 

4. To assess scientific evidence and clinical studies – Reviewing preclinical and clinical data on the 

effectiveness and safety of herbal formulations compared to conventional therapies. 

5. To highlight challenges and future prospects – Addressing limitations such as standardization, quality 

control, regulatory approval, and formulation stability, and suggesting future research directions for 

improved herbal-based eczema treatments. 

 

Scope of the Review 

This review will cover a wide range of topics related to topical herbal formulations for eczema, including: 

 Eczema pathophysiology and conventional treatment limitations – Discussing how corticosteroids, 

immunomodulators, and antihistamines work and their associated risks. 

 Medicinal plants with dermatological relevance – Exploring herbal extracts, essential oils, and bioactive 

compounds commonly used in eczema management. 

 Pharmaceutical and formulation aspects – Analyzing the role of excipients, penetration enhancers, and 

advanced drug delivery systems in improving the performance of herbal formulations. 

 Scientific validation and clinical effectiveness – Reviewing in vitro, in vivo, and clinical trial data to 

assess the efficacy of herbal treatments. 

 Regulatory considerations and commercialization – Discussing the global market trends, challenges in 

standardization, and approval processes for herbal dermatological products. 

By addressing these key areas, this review aims to provide valuable insights for researchers, clinicians, and 

pharmaceutical industries in developing safe, effective, and scientifically validated herbal formulations for eczema 

management. 

 

2. Pathophysiology of Eczema 

Eczema, also known as dermatitis, is a chronic inflammatory skin condition characterized by itching, redness, 

dryness, and recurrent flare-ups. It is a multifactorial disorder that arises from a complex interplay of immune 

dysregulation, skin barrier dysfunction, and environmental factors. The condition is not a single disease but rather 

a group of skin disorders with overlapping pathophysiological mechanisms and distinct clinical features. 

Types of Eczema 

Eczema encompasses several subtypes, each with unique triggers, symptoms, and underlying causes: 
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1. Atopic Dermatitis (AD) 

 The most common and chronic form of eczema, primarily affecting infants and children, though it can 

persist into adulthood. 

 Strongly linked to genetic predisposition, immune system abnormalities, and skin barrier dysfunction. 

 Often associated with allergic conditions such as asthma, allergic rhinitis, and food allergies (atopic triad). 

 Characterized by intense itching, dry skin, erythema, and oozing lesions, which may lead to secondary 

bacterial infections (Staphylococcus aureus colonization). 

2. Contact Dermatitis 

 Caused by direct skin contact with allergens (allergic contact dermatitis) or irritants (irritant contact 

dermatitis). 

 Common triggers include fragrances, metals (nickel), detergents, cosmetics, and certain plants (e.g., 

poison ivy). 

 Symptoms include redness, swelling, burning sensation, and blister formation at the site of exposure. 

3. Seborrheic Dermatitis 

 Affects areas rich in sebaceous (oil) glands, such as the scalp, face, and upper chest. 

 Thought to be associated with Malassezia yeast overgrowth, leading to chronic inflammation and flaking. 

 Manifests as greasy, yellowish scales, redness, and dandruff-like flakes, commonly seen in infants as 

cradle cap and in adults as persistent scalp or facial dermatitis. 

4. Nummular Eczema (Discoid Dermatitis) 

 Characterized by coin-shaped, inflamed patches of skin, commonly on the arms, legs, and trunk. 

 Often triggered by dry skin, cold weather, or skin injuries. 

 Lesions may ooze fluid, crust over, and cause severe itching. 

5. Dyshidrotic Eczema (Pompholyx) 

 Affects the hands and feet, causing small, itchy blisters that may crack and peel. 

 Commonly linked to stress, excessive sweating, or metal allergies (e.g., nickel sensitivity). 

6. Stasis Dermatitis (Venous Eczema) 

 Occurs in individuals with poor blood circulation, particularly in the lower legs due to chronic venous 

insufficiency. 

 Symptoms include swelling, redness, itching, and scaling, with the risk of developing ulcers. 

 

Role of Immune Dysregulation, Skin Barrier Dysfunction, and Environmental Triggers 

1. Immune Dysregulation 

Eczema is driven by an overactive immune response, particularly in atopic dermatitis, where there is an imbalance 

between pro-inflammatory and anti-inflammatory pathways: 

 Th2-dominant immune response: In atopic dermatitis, there is an overproduction of type 2 helper T cells 

(Th2), which secrete interleukins (IL-4, IL-13, IL-31) that promote inflammation, itching, and IgE-

mediated allergic reactions. 

 Defective antimicrobial defense: Individuals with eczema often have reduced levels of antimicrobial 

peptides (AMPs), increasing susceptibility to bacterial, viral, and fungal infections. 

 T-cell and dendritic cell involvement: Immune cells in the skin become hypersensitive to allergens, irritants, 

and microbial antigens, leading to chronic inflammation and recurrent flare-ups. 

2. Skin Barrier Dysfunction 

The outermost layer of the skin, the stratum corneum, acts as a protective barrier against allergens, pathogens, and 

environmental damage. In eczema, this barrier is compromised, leading to increased transepidermal water loss 

(TEWL) and enhanced skin permeability. 
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 Filaggrin gene mutation: Many eczema patients have genetic mutations in the filaggrin (FLG) gene, which 

is essential for skin barrier integrity. This leads to dry, cracked skin that is prone to inflammation. 

 Deficiency in ceramides and lipids: The skin of eczema patients often lacks ceramides and natural 

moisturizing factors (NMFs), making it more susceptible to irritants and microbial infections. 

 Increased skin pH: Eczema-prone skin has an elevated pH, disrupting the natural acidic mantle that protects 

against harmful microbes. 

3. Environmental Triggers 

Eczema symptoms are exacerbated by various external factors, which may vary between individuals: 

 Allergens: Dust mites, pollen, pet dander, mold, and certain foods (e.g., dairy, eggs, nuts) can trigger flare-

ups. 

 Irritants: Harsh soaps, detergents, fragrances, alcohol-based sanitizers, and synthetic fabrics may worsen 

eczema. 

 Weather Conditions: Cold, dry air can lead to increased skin dryness, while hot, humid conditions may 

promote excessive sweating, triggering itchiness. 

 Stress and Psychological Factors: Emotional stress is known to exacerbate eczema by activating 

neuroimmune pathways, leading to increased inflammation and itch perception. 

 Microbial Infections: Bacterial colonization, particularly with Staphylococcus aureus, aggravates eczema by 

producing toxins that further weaken the skin barrier and trigger inflammation. 

Involvement of Inflammatory Mediators (Cytokines, Histamines, etc.) 

Eczema is characterized by immune-mediated inflammation, where cytokines, histamines, and inflammatory 

mediators play a crucial role in itching, redness, and skin damage. 

1. Key Cytokines in Eczema 

 IL-4 and IL-13: Drive Th2 inflammation, leading to IgE production, mast cell activation, and allergic 

responses. 

 IL-31: Known as the "itch cytokine", it activates sensory neurons, causing pruritus (severe itching). 

 IL-22: Promotes epidermal hyperplasia (thickening of the skin) and contributes to chronic eczema lesions. 

 TNF-α and IL-1β: Increase skin inflammation and promote recruitment of immune cells to the affected 

areas. 

2. Role of Histamines and Mast Cells 

 Mast cells release histamines, prostaglandins, and leukotrienes, leading to vasodilation, itching, and 

swelling. 

 Histamine H1 and H4 receptors contribute to pruritus and inflammation, which is why antihistamines are 

sometimes used for eczema relief. 

3. Oxidative Stress and Free Radicals 

 Increased production of reactive oxygen species (ROS) in eczema-prone skin leads to lipid peroxidation, 

DNA damage, and further inflammation. 

 Antioxidant depletion (e.g., reduced levels of vitamin E and glutathione) makes eczema patients more 

susceptible to environmental damage. 

Eczema is a complex, multifactorial skin disorder involving immune system dysregulation, skin barrier 

impairment, and environmental influences. The excessive activation of pro-inflammatory cytokines, histamines, 

and oxidative stress pathways leads to chronic itching, redness, and skin damage. Understanding these mechanisms 

is crucial for developing targeted treatments, including herbal formulations that address inflammation, enhance 

skin barrier function, and restore microbial balance. 

3. Herbal Ingredients in Topical Formulations for Eczema 

Herbal ingredients are increasingly being incorporated into topical formulations for eczema due to their anti-

inflammatory, antimicrobial, skin barrier-enhancing, and antioxidant properties. These natural compounds help 
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reduce inflammation, prevent secondary infections, restore the skin’s barrier function, and combat oxidative 

stress, making them promising alternatives to conventional steroid-based treatments. 

 

Anti-Inflammatory Agents 

Chronic inflammation is a hallmark of eczema, and herbal ingredients with potent anti-inflammatory properties can 

help alleviate symptoms such as redness, swelling, and itching. 

1. Turmeric (Curcuma longa) 

 Active Compound: Curcumin 

 Mechanism of Action: Inhibits NF-κB, COX-2, and LOX pathways, reducing the production of pro-

inflammatory cytokines such as IL-6, IL-1β, and TNF-α. 

 Benefits for Eczema: 

o Reduces skin inflammation and redness. 

o Promotes wound healing and skin regeneration. 

o Enhances antioxidant defenses, protecting against oxidative stress. 

 Topical Use: Turmeric extracts are formulated into creams, gels, and nanoemulsions for better skin 

penetration. 

2. Aloe Vera (Aloe barbadensis miller) 

 Active Compounds: Aloin, aloesin, polysaccharides 

 Mechanism of Action: Inhibits cyclooxygenase (COX) and prostaglandin E2 (PGE2) synthesis, reducing 

inflammation and irritation. 

 Benefits for Eczema: 

o Soothes itching and irritation. 

o Provides deep hydration, preventing skin dryness and flaking. 

o Enhances wound healing and cell proliferation. 

 Topical Use: Commonly used in gels, creams, and hydrogels to provide cooling and moisturizing effects. 

3. Chamomile (Matricaria chamomilla) 

 Active Compounds: Apigenin, bisabolol, chamazulene 

 Mechanism of Action: Blocks histamine release, reduces prostaglandin production, and stabilizes mast 

cells. 

 Benefits for Eczema: 

o Relieves itching and inflammation. 

o Has antimicrobial properties, preventing secondary infections. 

o Soothes and reduces skin irritation. 

 Topical Use: Chamomile extracts are found in ointments, oils, and topical emulsions for calming skin 

inflammation. 

Antimicrobial Agents 

Eczema patients are prone to bacterial, fungal, and viral infections, especially due to Staphylococcus aureus 

overgrowth. Antimicrobial herbs help prevent infections, maintain skin microbiome balance, and promote 

healing. 

1. Neem (Azadirachta indica) 

 Active Compounds: Azadirachtin, nimbidin, quercetin 

 Mechanism of Action: Disrupts bacterial and fungal cell membranes, inhibiting the growth of S. aureus, 

Candida, and dermatophytes. 

 Benefits for Eczema: 

o Kills harmful bacteria and fungi, reducing secondary infections. 

o Has anti-inflammatory effects, soothing irritated skin. 

o Helps in wound healing and scar prevention. 
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 Topical Use: Used in neem-based ointments, soaps, and emulsions to provide antimicrobial and anti-

inflammatory effects. 

2. Tea Tree Oil (Melaleuca alternifolia) 

 Active Compounds: Terpinen-4-ol, α-terpineol, cineole 

 Mechanism of Action: Disrupts bacterial biofilms, inhibits S. aureus, and possesses antifungal properties. 

 Benefits for Eczema: 

o Prevents and treats infections caused by bacteria and fungi. 

o Soothes inflammation and irritation. 

o Reduces itching and redness. 

 Topical Use: Commonly used in essential oil-based creams, gels, and shampoos. Must be diluted to avoid 

skin irritation. 

3. Licorice (Glycyrrhiza glabra) 

 Active Compounds: Glycyrrhizin, liquiritin, flavonoids 

 Mechanism of Action: Inhibits pro-inflammatory cytokines (IL-6, TNF-α) and suppresses histamine 

release. 

 Benefits for Eczema: 

o Acts as a natural steroid alternative, reducing inflammation and redness. 

o Inhibits bacterial growth and biofilm formation. 

o Enhances skin hydration and barrier repair. 

 Topical Use: Licorice extracts are incorporated into steroid-free creams, ointments, and herbal gels. 

Skin Barrier Enhancers 

A compromised skin barrier leads to increased transepidermal water loss (TEWL), dryness, and heightened 

sensitivity to irritants. Herbal emollients help restore the lipid barrier, lock in moisture, and improve skin 

elasticity. 

1. Coconut Oil 

 Active Compounds: Lauric acid, capric acid, polyphenols 

 Mechanism of Action: Forms a protective lipid barrier, preventing moisture loss and inhibiting bacterial 

colonization. 

 Benefits for Eczema: 

o Deeply moisturizes and softens dry skin. 

o Reduces itching and flaking. 

o Has antibacterial effects, preventing infections. 

 Topical Use: Used in creams, lotions, and oil-based formulations. 

2. Shea Butter (Vitellaria paradoxa) 

 Active Compounds: Triterpenes, cinnamic acid esters, stearic acid 

 Mechanism of Action: Enhances ceramide production, improving skin hydration and elasticity. 

 Benefits for Eczema: 

o Reduces dryness, cracking, and irritation. 

o Restores the skin’s natural barrier. 

o Soothes itchy and inflamed skin. 

 Topical Use: Found in body butters, emulsions, and moisturizing creams. 

3. Almond Oil (Prunus amygdalus) 

 Active Compounds: Oleic acid, linoleic acid, vitamin E 

 Mechanism of Action:Enhances lipid barrier repair, preventing moisture loss and irritation. 

 Benefits for Eczema: 

o Softens and smooths rough, scaly skin. 

o Provides anti-inflammatory benefits. 
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o Boosts skin regeneration and healing. 

 Topical Use: Used in herbal balms, creams, and massage oils. 

 

Antioxidant-Rich Herbs 

Oxidative stress contributes to skin inflammation and damage in eczema. Antioxidant-rich herbs neutralize free 

radicals, reducing inflammation and promoting skin healing. 

1. Green Tea (Camellia sinensis) 

 Active Compounds: Epigallocatechin gallate (EGCG), polyphenols 

 Mechanism of Action: Reduces oxidative stress and inhibits inflammatory cytokines. 

 Benefits for Eczema: 

o Protects against free radical damage. 

o Reduces redness and irritation. 

o Supports skin hydration and barrier repair. 

 Topical Use: Found in antioxidant-rich serums, creams, and gels. 

2. Rosemary (Rosmarinus officinalis) 

 Active Compounds: Carnosic acid, rosmarinic acid 

 Mechanism of Action: Reduces oxidative damage, inhibits inflammatory pathways. 

 Benefits for Eczema: 

o Improves circulation and wound healing. 

o Prevents oxidative skin damage. 

o Has mild antibacterial properties. 

 Topical Use: Used in herbal ointments, oil extracts, and hydrogels. 

Herbal ingredients offer multiple therapeutic benefits for eczema, targeting inflammation, infection, skin barrier 

repair, and oxidative stress. Incorporating these bioactive botanicals into topical formulations enhances efficacy and 

safety, making them promising alternatives to conventional eczema treatments. 

 

4. Formulation Approaches for Topical Herbal Preparations 

Topical herbal preparations are formulated using various delivery systems to ensure effective absorption, prolonged 

retention, and therapeutic efficacy for eczema treatment. The choice of formulation depends on the nature of active 

herbal ingredients, skin penetration requirements, and patient compliance. Additionally, modern advancements in 

formulation techniques aim to enhance bioavailability and stability of herbal compounds, ensuring maximum 

therapeutic benefits. 

Types of Formulations 

Topical herbal preparations are available in different dosage forms, each with specific characteristics, advantages, 

and limitations in treating eczema. 

1. Gels 

 Description: Gels are semi-solid formulations composed of water, polymeric gelling agents, and active 

herbal extracts. 

 Advantages: 

o Provide rapid absorption and cooling effect. 

o Non-greasy, making them ideal for weeping or oozing eczema lesions. 

o Can incorporate both hydrophilic and hydrophobic herbal bioactives. 

 Examples: Aloe vera gel, chamomile gel, turmeric-loaded hydrogels. 

2. Creams 

 Description: Creams are oil-in-water (O/W) or water-in-oil (W/O) emulsions that allow hydration and 

active ingredient delivery. 

 Advantages: 
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o Provide moisturization and barrier protection. 

o Have higher patient acceptability due to smooth texture. 

o Allow easy incorporation of hydrophilic and lipophilic herbal extracts. 

 Examples: Neem cream, shea butter-based herbal creams. 

3. Ointments 

 Description: Ointments are hydrophobic, oil-based formulations that provide occlusion and prolonged 

retention of herbal actives. 

 Advantages: 

o Ideal for severe dry eczema and cracked skin. 

o Forms a protective layer to prevent moisture loss. 

o Enhances penetration of lipid-soluble herbal compounds. 

 Examples: Coconut oil-based ointments, licorice-infused petroleum jelly. 

4. Lotions 

 Description: Lotions are fluid emulsions with low viscosity, designed for large-area application and quick 

absorption. 

 Advantages: 

o Lightweight and non-greasy, suitable for mild eczema. 

o Easy to spread over hair-bearing areas. 

o Can be used for cooling and soothing inflamed skin. 

 Examples: Green tea lotion, rosemary extract-based lotion. 

 

Role of Excipients in Herbal Topical Formulations 

Excipients play a crucial role in enhancing stability, texture, absorption, and preservation of herbal preparations. 

1. Gelling Agents 

 Provide structural integrity and viscosity in gels. 

 Commonly used gelling agents:  

o Carbopol (synthetic polymer, good stability). 

o Xanthan gum (natural polysaccharide, biocompatible). 

o Hydroxypropyl methylcellulose (HPMC) (enhances bioadhesion). 

2. Emulsifiers 

 Facilitate oil-water phase stabilization in creams, lotions, and nanoemulsions. 

 Common emulsifiers:  

o Lecithin (soy-derived, natural) – Enhances herbal oil dispersion. 

o Polysorbate 80 – Improves miscibility of herbal extracts. 

o Beeswax & Cetearyl alcohol – Act as natural stabilizers. 

3. Penetration Enhancers 

 Improve skin absorption of herbal actives by modifying stratum corneum permeability. 

 Common enhancers:  

o Oleic acid (from almond oil) – Softens skin barrier. 

o Menthol (from peppermint extract) – Enhances penetration. 

o DMSO (dimethyl sulfoxide, natural-derived) – Increases deep dermal diffusion. 

4. Preservatives 

 Essential for microbial protection and prolonged shelf life of herbal formulations. 

 Common preservatives:  

o Benzyl alcohol (natural preservative from jasmine oil). 

o Phenoxyethanol (low-toxicity antimicrobial agent). 

o Rosemary extract & Vitamin E (antioxidant preservatives). 
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Techniques for Improving Penetration and Bioavailability 

One of the major challenges in topical herbal therapy is the low bioavailability and poor skin penetration of herbal 

actives due to their large molecular weight, poor solubility, and hydrophilic nature. Several advanced drug 

delivery techniques have been developed to enhance herbal compound penetration into the deeper layers of the skin. 

1. Nanoemulsions 

 Definition: Nanoemulsions are submicron-sized emulsified systems (20–200 nm) that improve solubility, 

stability, and bioavailability of poorly soluble herbal actives. 

 Advantages: 

o Enhances penetration through the skin layers. 

o Increases drug retention and sustained release. 

o Protects unstable herbal bioactives from degradation. 

 Example: Neem oil-based nanoemulsions for antimicrobial activity in eczema. 

2. Liposomes 

 Definition: Liposomes are phospholipid bilayer vesicles that encapsulate herbal extracts, improving 

stability and targeted delivery. 

 Advantages: 

o Mimic natural skin lipids, increasing absorption. 

o Reduces irritation of potent herbal actives. 

o Provides controlled release, prolonging therapeutic action. 

 Example: Curcumin-loaded liposomal gel for reducing eczema-related inflammation. 

3. Microemulsions 

 Definition: Thermodynamically stable oil-in-water or water-in-oil systems containing surfactants and co-

surfactants to enhance herbal drug solubility. 

 Advantages: 

o Improves transdermal delivery of hydrophilic and lipophilic herbal compounds. 

o Enhances drug stability, prolonging shelf life. 

o Reduces particle aggregation, ensuring even dispersion. 

 Example: Aloe vera-based microemulsions for enhanced hydration. 

Formulating topical herbal preparations for eczema requires a multifaceted approach, combining therapeutic plant 

extracts with advanced drug delivery techniques. Selecting the appropriate formulation type (gel, cream, 

ointment, lotion) and optimizing excipients ensures maximum efficacy, stability, and patient acceptability. Modern 

nanoemulsions, liposomes, and microemulsions have significantly improved herbal bioavailability and 

penetration, paving the way for more effective and scientifically validated herbal treatments for eczema. 

 

5. Evaluation and Characterization of Topical Herbal Formulations 

The effectiveness of a topical herbal formulation for eczema treatment depends on its physicochemical properties, 

drug release profile, antimicrobial activity, in vivo efficacy, and stability. These parameters are essential to ensure 

safety, efficacy, and patient acceptability before clinical application. 

Physicochemical Properties 

Physicochemical characterization provides insight into the stability, consistency, and spreadability of a topical herbal 

formulation. 

1. pH 

 The pH of normal skin ranges from 4.5 to 6.5, and topical formulations should be within this range to avoid 

irritation and disruption of the skin barrier. 

 Herbal formulations containing acidic or alkaline bioactives (e.g., neem, turmeric) should be buffered to 

maintain an optimal skin-compatible pH. 
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2. Viscosity 

 Viscosity influences application, retention, and drug release. 

 High viscosity (e.g., in ointments) ensures prolonged skin contact, beneficial for dry and cracked eczema 

lesions. 

 Low viscosity (e.g., in lotions) provides a light, non-greasy feel, suitable for mild eczema cases. 

 Measured using a Brookfield viscometer. 

3. Spreadability 

 Determines how easily the formulation can be applied over the affected area without excessive friction. 

 Important for ensuring uniform distribution of active ingredients across the skin. 

 Evaluated using a glass plate method, where the diameter of the spread area is measured under standard 

force application. 

4. Homogeneity and Phase Separation 

 Ensures uniform distribution of herbal ingredients to prevent phase separation during storage. 

 Centrifugation (3000 rpm for 30 min) or freeze-thaw cycles help assess formulation stability. 

 

In Vitro Studies 

In vitro testing evaluates the release, diffusion, and permeation of herbal actives from the formulation. 

1. Drug Release Studies 

 Measures how much and how fast the herbal bioactives are released from the formulation. 

 Dissolution testing using Franz diffusion cell helps determine the rate of active ingredient release in a 

simulated skin environment. 

2. Diffusion Studies 

 Evaluates the ability of herbal actives to diffuse through semi-permeable membranes (e.g., dialysis 

membrane, synthetic skin models). 

 Used to optimize formulation composition for improved absorption. 

3. Permeability Studies 

 Determines how well the herbal actives penetrate through the skin layers. 

 Excised animal skin (rat, porcine) or human cadaver skin is mounted on a Franz diffusion cell and used to 

measure herbal compound absorption over time. 

 

Microbiological Testing 

Eczema-prone skin is highly susceptible to secondary infections, often caused by Staphylococcus aureus, Candida 

species, and Streptococcus pyogenes. Topical herbal formulations should have antimicrobial properties to prevent 

infections. 

1. Antimicrobial Activity 

 Agar well diffusion method: Herbal formulations are tested against eczema-associated bacterial and fungal 

strains. 

 Minimum inhibitory concentration (MIC) is determined to assess the lowest concentration required to 

inhibit microbial growth. 

 Herbs such as neem, tea tree oil, and turmeric have proven antimicrobial efficacy. 

2. Preservative Efficacy Testing (PET) 

 Ensures the formulation resists microbial contamination over time. 

 The United States Pharmacopeia (USP) test for preservative effectiveness evaluates microbial growth in 

artificially contaminated samples. 

In Vivo Studies 

Animal models are used to assess therapeutic efficacy, irritation potential, and skin healing properties before 

clinical trials. 
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1. Efficacy Testing on Animal Models 

 Oxazolone-induced eczema model in mice:  

o Used to evaluate the anti-inflammatory effects of herbal formulations. 

o Reduction in skin thickness, redness, and cytokine levels (IL-4, TNF-α) indicates efficacy. 

 DNCB (2,4-Dinitrochlorobenzene) Induced Eczema Model:  

o Used to mimic atopic dermatitis-like lesions in rodents. 

o Reduction in skin scaling, itching, and epidermal hyperplasia confirms therapeutic potential. 

2. Skin Irritation Studies 

 Conducted to ensure safety and rule out allergic reactions. 

 Draize Test (Rabbit Skin Irritation Test) is commonly used, where the erythema and edema scores are 

recorded. 

 Alternative ex vivo methods using human skin equivalents (HSE) are also being explored. 

 

Stability Studies 

Stability testing ensures that the herbal formulation retains its potency, consistency, and microbiological integrity 

over its intended shelf life. 

1. Accelerated Stability Testing 

 Conditions: 40°C ± 2°C, 75% ± 5% RH (relative humidity) for 3 to 6 months. 

 Parameters Assessed: 

o Physical Stability: Color, texture, phase separation. 

o Chemical Stability: Degradation of active herbal components (analyzed using HPLC or UV-Vis 

spectroscopy). 

o Microbial Stability:Preservative efficiency and contamination resistance. 

2. Real-Time Stability Testing 

 Conducted under ambient storage conditions for 1–2 years. 

 Regular assessments are performed to check for changes in pH, viscosity, and microbial load. 

Comprehensive evaluation and characterization of topical herbal formulations are crucial for ensuring efficacy, 

safety, and stability. Physicochemical analysis confirms formulation consistency, in vitro studies assess release and 

absorption, microbiological tests ensure antimicrobial protection, and in vivo studies validate therapeutic 

potential. Stability testing ensures long-term effectiveness, making these evaluations essential for developing 

scientifically validated, high-quality herbal treatments for eczema. 

 

CONCLUSION 

Topical herbal formulations represent a promising alternative to conventional therapies for eczema, offering natural, 

multi-targeted therapeutic effects with fewer side effects. Herbs like turmeric, neem, and aloe vera have demonstrated 

anti-inflammatory, antimicrobial, and skin-regenerating properties, contributing to symptom relief and improved skin 

health. Advances in nanotechnology, liposomal delivery, and hydrogel-based formulations have further enhanced their 

efficacy and penetration. However, challenges such as standardization, quality control, and regulatory compliance 

hinder their widespread clinical adoption. More extensive clinical trials and mechanistic studies are necessary to 

validate their long-term safety and effectiveness. Future directions should focus on integrating herbal and conventional 

treatments, optimizing formulation stability, and exploring advanced drug delivery systems to establish herbal 

formulations as mainstream eczema therapies. 
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