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INTRODUCTION 

Cracked heels, or heel fissures, are a common 

manifestation of xerosis cutis — a condition 

characterized by excessive dryness and loss of skin 

elasticity, often leading to discomfort, pain, and 

secondary infections [1]. The prevalence of cracked 

heels is significant, particularly among populations 

exposed to dry environments, poor foot hygiene, or 

prolonged standing [2]. Xerosis affects up to 20–40% 

of adults globally, with higher rates observed in 

women and elderly individuals due to reduced 

epidermal hydration and altered keratinization [3]. 

The condition may also result from systemic disorders 

such as diabetes mellitus, hypothyroidism, and 

nutritional deficiencies [4]. Current management 

strategies for xerosis and cracked heels rely heavily 

on synthetic emollients and keratolytic agents such as 

urea, salicylic acid, and petroleum-based formulations 

[5]. Although these agents temporarily restore skin 

moisture, prolonged use can lead to skin irritation, 

allergic contact dermatitis, or rebound dryness [6]. 

Furthermore, the high cost and environmental impact 

of petrochemical-based creams limit their long-term 

sustainability [7]. Consequently, there has been a 

paradigm shift toward eco-friendly, biocompatible, 

and cost-effective herbal alternatives for dermal care 

[8]. Herbal dermatology has gained momentum due to 

the growing consumer demand for products derived 

from natural, renewable, and minimally processed 

sources [9]. Plant-based extracts rich in phenolics, 

flavonoids, and antioxidants exhibit potent anti-

inflammatory, antimicrobial, and wound-healing 

activities [10]. Honey, aloe vera, turmeric, neem, and 

banana peel extracts are being increasingly explored 

as natural emollients capable of restoring skin barrier 
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function [11]. In particular, banana peel extract is 

recognized for its high content of lutein, polyphenols, 

and potassium, while honey acts as a natural 

humectant and antimicrobial agent [12]. Banana peel 

(Musa spp.) contains several bioactive compounds 

including flavonoids, tannins, saponins, and alkaloids 

known to enhance epithelial regeneration and 

collagen synthesis [13]. These phytoconstituents 

promote keratinocyte proliferation, essential for 

repairing fissured heels [14]. Moreover, the 

antioxidant properties of banana peel combat 

oxidative stress that exacerbates skin dryness [15]. 

Honey, on the other hand, has been used in traditional 

medicine as a natural moisturizer and wound-healing 

agent due to its hygroscopic nature, which attracts and 

retains skin moisture [16]. Its low pH and hydrogen 

peroxide production inhibit microbial growth, 

preventing secondary infections commonly 

associated with cracked heels [17]. The synergistic 

action of banana peel extract and honey offers an 

integrated approach to dermal repair—moisturizing, 

antimicrobial, and regenerative [18]. The objective of 

this review is to comprehensively analyze the 

therapeutic potential, formulation strategies, and 

mechanisms of action of a herbal cracked heel cream 

composed of banana peel extract and honey. This 

review synthesizes findings from pharmacognostic, 

dermatological, and formulation research to highlight 

their synergistic efficacy and sustainable applications 

in natural skincare products [19]. 

2. Pathophysiological Perspectives 

2.1 Structure and Function of the Skin on the Heel 

The skin of the heel is specialized to withstand 

mechanical stress and weight-bearing pressure. It 

consists of a thickened stratum corneum, supported by 

dense collagenous and elastic fibers that provide 

rigidity and resilience [20]. The epidermis of the heel 

has five distinct layers — stratum basale, spinosum, 

granulosum, lucidum, and corneum — with the 

stratum corneum being the thickest due to constant 

friction and pressure [21]. The dermis contains sweat 

glands, sebaceous glands, and blood vessels 

responsible for thermoregulation and hydration. 

However, the heel area lacks sebaceous glands, 

leading to limited natural oil secretion, predisposing it 

to dryness [22]. The skin barrier function in this 

region depends on the balance between lipid matrix 

composition and natural moisturizing factors (NMFs) 

within keratinocytes [23]. When these components 

are depleted due to environmental stress or poor 

hydration, the skin becomes brittle and fissured, 

leading to the condition commonly referred to as 

cracked heels or heel fissures [24]. 

Figure 1. Structural and histological features of heel skin. 
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(A) Diagram showing the five epidermal layers and 

associated cells. (B) Histological section 

highlighting the layered structure of the epidermis. 

(C) Micrograph of thick heel skin depicting the 

prominent stratum corneum and distinct 

epidermal layers. 

2.2 Factors Contributing to Heel Fissures 

2.2.1 Dehydration and Environmental Stress 

Environmental factors such as low humidity, 

excessive washing, and exposure to harsh soaps lead 

to loss of stratum corneum lipids, causing 

transepidermal water loss (TEWL) [25]. This 

dehydration disrupts the lipid barrier, resulting in 

micro-cracks that can deepen under pressure. 

2.2.2 Aging 

With aging, there is a reduction in ceramide synthesis, 

collagen crosslinking, and sebaceous gland activity, 

all of which decrease skin elasticity [26]. Older adults 

often exhibit xerosis cutis, characterized by fine 

scaling, roughness, and fissuring — primarily 

affecting the heels due to increased keratinization 

[27]. 

2.2.3 Obesity and Prolonged Standing 

Increased body weight and pressure on the plantar 

surface stretch the skin, leading to deep fissures, 

particularly when the dermal elasticity is 

compromised [28]. Occupations requiring long hours 

of standing exacerbate this mechanical strain [29]. 

2.2.4 Skin Disorders 

Underlying dermatologic conditions such as eczema, 

psoriasis, ichthyosis, and atopic dermatitis are 

strongly associated with heel fissures [30]. In 

psoriasis, hyperproliferation of keratinocytes causes 

abnormal thickening of the stratum corneum, while 

eczema leads to excessive dryness and inflammation 

[31]. 

2.2.5 Nutritional Deficiency 

Deficiency of vitamins A, E, and zinc reduces 

epidermal repair and moisture retention, predisposing 

the skin to cracking [32]. Furthermore, diabetic 

neuropathy often contributes to unrecognized heel 

fissures due to impaired sensation and altered skin 

hydration [33]. 

2.3 Healing Process of Skin and Importance of 

Hydration, Regeneration, and Antimicrobial 

Protection 

The healing process of cracked heels progresses 

through three distinct yet overlapping phases: 

inflammation, proliferation, and remodeling [34]. In 

the initial inflammatory phase, cytokines and immune 

cells actively participate in clearing debris and 

eliminating pathogenic microorganisms, thereby 

creating a clean environment conducive to healing. 

This is followed by the proliferative phase, during 

which keratinocytes migrate to the wound site, and 

fibroblasts become activated to synthesize collagen, 

forming the structural framework necessary for tissue 

repair. Finally, in the remodeling phase, the epidermal 

layers are restructured, and the stratum corneum is re-

established, effectively restoring the skin’s natural 

barrier function [35]. Throughout these stages, 

hydration plays a crucial role in promoting effective 

wound healing. A moist environment not only 

facilitates cell migration and angiogenesis but also 

enhances collagen deposition, thereby accelerating 

the closure of heel fissures [36]. Additionally, 

maintaining antimicrobial protection is essential to 

prevent infections in open cracks. Natural agents such 

as honey provide this protection by inhibiting the 

growth of pathogenic bacteria, particularly 

Staphylococcus aureus and Pseudomonas aeruginosa 

[37]. Complementing this, banana peel extract—rich 

in polyphenols, tannins, and vitamin C—contributes 

to tissue regeneration by mitigating oxidative stress 

and promoting collagen remodeling, further aiding the 

repair and rejuvenation of cracked heels [38]. 

2.4 Role of Topical Formulations in Restoring the 

Epidermal Barrier 

Topical formulations such as creams and ointments 

are crucial in restoring epidermal integrity by 

maintaining an optimal balance of occlusion, 

hydration, and bioactive delivery [39]. 

A well-formulated herbal cracked heel cream acts in 

three major ways: 
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1. Hydration — by creating an occlusive film that 

reduces TEWL. 

2. Regeneration — by delivering phytochemicals 

(from banana peel) that stimulate dermal 

fibroblasts. 

3. Protection — by incorporating honey to provide 

antibacterial and antioxidative defense [40]. 

The emollient base (usually a mixture of waxes, oils, 

and humectants) maintains skin flexibility, while the 

active botanicals facilitate repair. Honey, due to its 

humectant and hydrogen peroxide-generating 

properties, sustains a microbially sterile, moist wound 

environment conducive to rapid healing [41]. Banana 

peel extract, owing to its potassium and polyphenol 

content, promotes re-epithelialization and elasticity 

[42]. Thus, the combination of banana peel extract and 

honey in a topical herbal formulation provides a 

holistic solution—hydration, protection, and 

regeneration—addressing both the symptoms and 

underlying causes of cracked heels. 

3. Herbal Approach in Dermatological Disorders 

3.1 Overview of Herbal Treatments in Skincare 

Herbal dermatology has evolved as a key field of 

natural medicine, integrating botanical knowledge 

with modern pharmaceutical formulation. Herbal 

treatments for skin disorders leverage bioactive 

compounds such as flavonoids, tannins, saponins, 

alkaloids, phenolic acids, and essential oils, which 

contribute to anti-inflammatory, antioxidant, and 

wound-healing effects. Traditional skincare remedies 

involving plant extracts have been documented in 

Ayurveda, Unani, and Chinese medicine for 

millennia, providing a holistic approach to treating 

xerosis, eczema, psoriasis, and wound infections. The 

use of herbs in skincare is rooted in their ability to 

restore epidermal homeostasis, modulate oxidative 

stress, and promote collagen synthesis. For example, 

banana peel extract (Musa spp.) contains polyphenols 

and carotenoids that act as natural antioxidants, while 

honey possesses antimicrobial and humectant 

properties that facilitate wound healing. Such 

botanical actives form the basis of eco-friendly 

cosmeceutical formulations, reducing dependency on 

synthetic chemicals and petrochemical derivatives 

that often cause irritation or barrier disruption. 

Modern dermatology now incorporates these herbal 

components into topical formulations like creams, 

gels, and emulsions, which ensure better 

bioavailability, absorption, and prolonged action on 

affected skin areas such as the heel [43]. 

3.2 Benefits of Plant-Based Formulations: 

Biocompatibility, Fewer Side Effects, and Cost-

Effectiveness 

Plant-based formulations are increasingly recognized 

for their biocompatibility and low cytotoxicity, 

making them ideal for sensitive skin and chronic 

dermal disorders. Unlike synthetic agents that can 

induce allergic contact dermatitis or sensitization, 

natural compounds exhibit gentle interaction with 

epidermal tissues and promote natural healing without 

disrupting skin microflora. Biocompatibility arises 

from the similarity of plant-derived lipids, sterols, and 

waxes to the human skin’s sebum composition, which 

enhances occlusivity and hydration. Moreover, herbal 

formulations such as banana peel and honey creams 

are cost-effective, given the abundance and 

renewability of raw materials [44]. From a 

sustainability standpoint, herbal skincare products 

contribute to green cosmetology, minimizing 

chemical waste and emphasizing biodegradability. 

For example, banana peel, often discarded as waste, is 

a low-cost source of flavonoids, potassium, and 

antioxidants, repurposed for skincare applications. 

Honey, rich in enzymes like glucose oxidase, 

generates low concentrations of hydrogen peroxide 

that inhibit microbial growth while maintaining 

biocompatibility. These properties collectively make 

plant-based topical systems ideal candidates for the 

management of cracked heels, ensuring deep 

moisturization, repair of fissures, and long-term 

protection without adverse effects [45]. 

3.3 Traditional Knowledge and Modern Evidence 

Supporting Herbal Remedies for Cracked Heels 

In traditional medicine systems, cracked heels have 

been managed using natural emollients derived from 

plant oils, fruit peels, and bee products. Ayurvedic 

formulations known as Sneha Kalpana utilize ghee, 

beeswax, and herbal extracts to treat “Padadari” 

(cracked feet). Similarly, honey and banana peel have 

long been used as natural wound dressings in folk 
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medicine for their moisturizing and antimicrobial 

actions [46]. Contemporary research validates these 

traditional practices. Studies have shown that banana 

peel extract accelerates keratinocyte migration and 

promotes collagen regeneration, essential for 

repairing fissured skin. Honey, with its osmotic and 

antioxidant properties, aids in maintaining moisture 

balance, reduces inflammation, and prevents bacterial 

infections in cracked heel lesions. The combination of 

banana peel extract and honey creates a synergistic 

effect banana peel restores the epidermal matrix 

through its rich polyphenol profile, while honey 

ensures continuous hydration and microbial 

protection. Clinical and in vitro studies confirm that 

herbal cracked heel formulations significantly 

improve hydration levels, texture smoothness, and 

elasticity compared to commercial creams containing 

synthetic humectants. This convergence of traditional 

knowledge and modern evidence underscores the 

therapeutic promise of herbal cracked heel creams as 

a sustainable, effective alternative for managing 

xerotic and fissured skin [47]. 

4. Banana Peel Extract as A Therapeutic 

Ingredient 

4.1 Botanical Description and Composition 

The banana plant (Musa spp.), belonging to the family 

Musaceae, is one of the most cultivated fruit crops 

worldwide, originating from tropical Asia and now 

found in over 130 countries [63]. The banana peel, 

which constitutes approximately 35–40% of the 

fruit’s total weight, is often considered waste but is a 

rich source of bioactive compounds with significant 

dermatological and therapeutic potential. The peel 

contains a diverse array of phytochemicals, including 

phenolics, flavonoids, tannins, alkaloids, saponins, 

and glycosides, all of which contribute to its 

antioxidant and regenerative activity. It is also rich in 

nutritional elements such as potassium, magnesium, 

and phosphorus, and vitamins A, C, and E, which are 

known to promote healthy skin metabolism and repair 

[48]. Phenolic compounds like catecholamines, gallic 

acid, and ferulic acid function as potent free radical 

scavengers, reducing oxidative stress and protecting 

dermal cells from UV-induced damage. Flavonoids 

and tannins contribute to anti-inflammatory and 

astringent effects, aiding in the contraction of cracked 

or damaged skin tissues. Additionally, carotenoids 

and vitamin E improve lipid peroxidation resistance, 

thus enhancing skin elasticity and preventing dryness 

— a primary factor in heel fissuring. The high 

potassium content maintains osmotic balance and 

hydration in keratinocytes, while vitamin C supports 

collagen synthesis, which is essential for repairing 

fissured skin [49]. Therefore, banana peel extract 

represents an abundant and biocompatible botanical 

ingredient with strong nutraceutical and 

cosmeceutical significance. 

4.2 Pharmacological Properties 

4.2.1 Antioxidant, Antimicrobial, and Anti-

Inflammatory Actions 

The pharmacological efficacy of banana peel extract 

lies primarily in its antioxidant capacity. Studies have 

demonstrated that both methanolic and ethanolic 

extracts of banana peel exhibit high DPPH radical 

scavenging activity, comparable to standard 

antioxidants such as ascorbic acid. The presence of 

polyphenols and flavonoids helps neutralize reactive 

oxygen species (ROS), preventing oxidative 

degradation of skin lipids and proteins. In addition to 

antioxidant potential, banana peel extract exhibits 

notable antimicrobial activity against Staphylococcus 

aureus, Escherichia coli, and Candida albicans. This 

property is crucial in cracked heel management since 

microbial invasion often aggravates fissures. The 

tannins and alkaloids in the extract disrupt microbial 

cell membranes, while saponins enhance 

permeability, resulting in effective inhibition of 

pathogen growth. The anti-inflammatory action of 

banana peel extract is attributed to the suppression of 

pro-inflammatory cytokines such as IL-6, TNF-α, and 

COX-2, which are elevated during dermal injury [50]. 

Topical application has been shown to reduce 

erythema, edema, and discomfort in experimental 

wound models. 

4.2.2 Wound Healing and Skin Regeneration 

Effects 

Multiple studies have reported the wound-healing 

potential of banana peel extract through its role in 

fibroblast proliferation and collagen deposition. The 

extract promotes epithelialization and enhances the 

tensile strength of healed tissues, indicating 

accelerated skin regeneration. A study by Adepoju et 
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al. (2014) demonstrated that topical application of 

Musa sapientum peel extract on excision wounds in 

rats significantly reduced the epithelialization period 

and improved antioxidant enzyme levels, supporting 

faster tissue repair. Furthermore, the extract’s 

antioxidant and antimicrobial synergy contributes to 

maintaining a clean and hydrated microenvironment 

necessary for optimal wound healing. The vitamin C 

and polyphenolic content facilitate cross-linking of 

collagen fibers, reinforcing the dermal matrix and 

minimizing scarring [51]. 

4.2.3 Mechanism of Action in Skin Repair 

The mechanism underlying banana peel’s role in skin 

repair can be summarized in three interconnected 

biological processes: 

Collagen Synthesis Stimulation: Vitamin C, a 

cofactor for proline and lysine hydroxylation, 

enhances the stability of newly formed collagen 

molecules. This strengthens the epidermal barrier and 

aids fissure closure. 

Free Radical Scavenging: Polyphenols and 

flavonoids in the peel neutralize ROS generated by 

UV exposure or microbial inflammation, thereby 

protecting keratinocytes from apoptosis and oxidative 

degradation. 

Hydration Enhancement: The high potassium and 

polysaccharide content of banana peel help retain 

moisture in the stratum corneum by preventing 

transepidermal water loss (TEWL), resulting in 

smoother, hydrated heels. These mechanisms 

collectively support the use of banana peel extract as 

a potent dermo-protective agent in cracked heel 

formulations [52]. 

4.3 Extraction and Formulation Relevance 

4.3.1 Methods of Extraction 

Banana peel bioactives can be efficiently extracted 

using various solvents such as aqueous, ethanolic, or 

methanolic media, with the choice of solvent 

depending on the targeted phytochemical 

concentration. Ethanolic extraction is particularly 

effective in yielding high levels of flavonoids and 

phenolic compounds, which contribute significantly 

to the antioxidant and healing properties of the 

extract. In contrast, methanolic extraction offers 

superior recovery of carotenoids and tannins, 

enhancing the extract’s potential for tissue repair and 

protection against oxidative stress. For applications in 

topical and cosmetic formulations, aqueous extraction 

is often preferred because it ensures safety, cost-

effectiveness, and compatibility with the skin, making 

it suitable for large-scale and consumer-friendly 

formulations. In addition to conventional solvent-

based methods, modern green extraction technologies 

such as ultrasound-assisted extraction (UAE) and 

supercritical fluid extraction have emerged as 

advanced alternatives. These techniques not only 

enhance the extraction yield but also preserve 

thermolabile bioactive compounds, ensuring that the 

biological potency of banana peel constituents 

remains intact during processing [53]. 

4.3.2 Stability and Compatibility in Topical 

Formulations 

In topical formulations like cracked heel creams, the 

stability of banana peel extract depends on pH, 

solvent system, and storage temperature. The extract 

is stable in mildly acidic to neutral formulations (pH 

5.5–7.0), aligning with the natural skin pH. 

Compatibility studies indicate that banana peel extract 

integrates well with honey, aloe vera, and natural oils, 

enhancing the formulation’s hydration and 

antimicrobial properties. Creams containing 5–10% 

banana peel extract have shown improved 

spreadability, consistency, and absorption without 

irritation [54]. 

4.3.3 Traditional Uses in Skin Care 

Historically, banana peel has been used in various 

cultures to treat burns, insect bites, acne, and dry skin 

due to its cooling, soothing, and anti-inflammatory 

nature. In folk medicine, rubbing the inner peel on the 

skin was believed to promote healing and glow. 

Modern formulations now incorporate standardized 

extracts to provide controlled and reproducible 

therapeutic effects. Its successful incorporation into 

herbal cracked heel creams represents a natural 

extension of traditional use, combining empirical 

knowledge with scientific validation [55]. 

5. Honey as A Natural Skin Healer 
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5.1 Chemical Composition 

Honey is a natural product synthesized by honeybees 

(Apis mellifera) from the nectar of flowers. It is a 

complex mixture of sugars, enzymes, amino acids, 

vitamins, minerals, phenolic compounds, and organic 

acids, which collectively contribute to its diverse 

therapeutic and dermatological benefits. Chemically, 

honey primarily consists of carbohydrates (≈80%), 

dominated by fructose (38–40%) and glucose (30–

35%), with small amounts of sucrose, maltose, and 

oligosaccharides that influence its viscosity and 

osmolarity. This high sugar concentration creates a 

hyperosmotic environment that inhibits microbial 

growth and draws moisture into the skin, supporting 

hydration [56]. In addition to sugars, honey contains 

key enzymes such as glucose oxidase, catalase, 

diastase, and invertase, which contribute to its 

antioxidant and antibacterial effects. The enzyme 

glucose oxidase catalyzes the slow release of 

hydrogen peroxide, providing continuous 

antimicrobial protection at low, non-toxic 

concentrations suitable for skin application. Honey 

also contains amino acids (proline, lysine, glutamic 

acid), vitamins (C, B2, B3, B5, and B6), and minerals 

(potassium, calcium, magnesium, zinc, iron), which 

are essential for cellular metabolism and tissue repair. 

Moreover, it is rich in flavonoids, phenolic acids, and 

carotenoids, which act as free radical scavengers, 

protecting the skin from oxidative stress that can delay 

wound healing [57]. This biochemical complexity 

explains honey’s multifunctional role in dermatology 

as a humectant, antimicrobial, antioxidant, and 

wound-healing agent, making it an ideal component 

of herbal cracked heel formulations. 

5.2 Pharmacological and Cosmetic Benefits 

5.2.1 Moisturizing and Humectant Properties 

Honey’s strong hygroscopic nature allows it to attract 

and retain moisture from the environment, 

functioning as an effective natural humectant. This 

property helps maintain stratum corneum hydration, 

preventing dryness and fissuring of the heel [58]. 

When used in topical formulations, honey forms a thin 

occlusive film over the skin surface, which reduces 

trans epidermal water loss (TEWL) and restores the 

barrier function. Compared with synthetic humectants 

such as glycerin or propylene glycol, honey offers 

superior biocompatibility, being non-irritant and well 

tolerated even on damaged skin [59]. This makes it 

particularly suitable for xerotic conditions like 

cracked heels, where maintaining hydration is a 

fundamental therapeutic goal. 

5.2.2 Antibacterial and Anti-Inflammatory 

Activities 

One of honey’s most important pharmacological 

effects is its broad-spectrum antimicrobial activity. 

The combination of high osmolarity, low pH (3.2–

4.5), hydrogen peroxide production, and the presence 

of bioactive phenolics prevents bacterial colonization 

in skin wounds. Studies have shown its effectiveness 

against Staphylococcus aureus, Pseudomonas 

aeruginosa, and Escherichia coli, which are 

commonly found in chronic foot fissures and 

infections. Some honeys, such as Manuka honey 

(Leptospermum scoparium), exhibit non-peroxide 

antimicrobial activity due to methylglyoxal and 

defensin-1 peptides. Additionally, honey’s anti-

inflammatory effects are mediated through inhibition 

of cyclooxygenase-2 (COX-2) and downregulation of 

pro-inflammatory cytokines (IL-6, TNF-α), which are 

elevated in damaged or cracked skin [60]. These 

combined antibacterial and anti-inflammatory actions 

make honey not only protective against infection but 

also soothing to inflamed heel tissue, reducing pain 

and erythema. 

5.2.3 Promotion of Wound Healing and Tissue 

Regeneration 

Honey has been extensively studied for its remarkable 

wound-healing potential, establishing it as a 

cornerstone ingredient in modern herbal dermatology. 

Its healing efficacy arises from multiple interrelated 

mechanisms that work synergistically to restore skin 

integrity. One of the key actions of honey is its ability 

to maintain moisture at the wound site, thereby 

creating an optimal microenvironment that facilitates 

cell migration and angiogenesis. This moist condition 

not only supports tissue regeneration but also prevents 

the desiccation that can delay healing. Additionally, 

honey stimulates fibroblast proliferation and enhances 

collagen synthesis, both of which are crucial 

processes for skin repair and structural reinforcement 

of damaged tissue. Moreover, honey exerts potent 

antioxidant effects that help reduce oxidative stress, a 



Vaibhav Jagtap, Int. J. Sci. R. Tech., 2025 2(11), 182-198 |Review 

                 

              INTERNATIONAL JOURNAL OF SCIENTIFIC RESEARCH AND TECHNOLOGY                                                              189 | P a g e  

common factor that can hinder effective tissue 

remodeling and delay wound closure [61]. It also 

plays a regulatory role in modulating the immune 

response, balancing inflammation, and promoting 

epithelialization to ensure controlled and efficient 

healing. Clinical studies have consistently 

demonstrated honey’s effectiveness in accelerating 

wound closure across various wound types, including 

burns, ulcers, and fissures. In an in vivo rat study, 

topical application of honey was shown to increase 

collagen deposition and improve the tensile strength 

of healing tissues, further validating its restorative 

potential. In the context of cracked heels, honey 

contributes to softening the calloused outer layer, 

enhancing skin elasticity, and facilitating re-

epithelialization of fissures. When used in 

combination with natural moisturizing agents such as 

banana peel extract or aloe vera, honey provides 

synergistic benefits, resulting in faster and more 

complete restoration of heel skin health [62]. 

5.2.4 Evidence from Clinical and Experimental 

Studies on Skin Healing 

Several experimental and clinical studies have 

provided strong evidence supporting the 

dermatological benefits of honey in wound healing. 

Molan PC (2006) reported that the application of 

honey dressings significantly improved 

epithelialization and reduced infection rates in 

patients suffering from chronic wounds, highlighting 

honey’s antimicrobial and regenerative properties. 

Similarly, Efem SE (1988) documented rapid healing 

responses in patients with ulcers and burns treated 

with honey, attributing these effects to enhanced 

tissue granulation and improved wound contraction. 

Further evidence was provided by Al-Waili N and 

colleagues (2017), who confirmed honey’s role in 

promoting moist wound healing, minimizing scar 

formation, and enhancing cosmetic outcomes 

following skin injury. More recently, Nasir NA et al. 

(2021) demonstrated that honey-based creams were 

highly effective in accelerating the healing of diabetic 

foot ulcers—a condition that shares similar 

pathophysiological characteristics with cracked heels, 

such as impaired circulation and delayed 

epithelialization. Collectively, these findings reaffirm 

honey’s scientifically validated wound-healing 

efficacy and underscore its therapeutic relevance as a 

key component in herbal cracked heel formulations, 

where it aids in restoring skin integrity, preventing 

infection, and improving overall healing outcomes 

[63]. 

6. A Synergistic Approach for Dermal Repair 

6.1 Compatibility of Banana Peel Extract and 

Honey in Herbal Formulations 

Formulating herbal creams requires ensuring 

chemical compatibility and stability between active 

ingredients and excipients. Both banana peel extract 

and honey exhibit excellent compatibility due to their 

hydrophilic nature, antioxidant stability, and pH 

balance. The optimal pH range of honey (3.2–4.5) and 

banana peel extract (4.5–5.5) maintains the acid 

mantle of skin, preventing irritation and supporting 

the growth of beneficial microflora. Banana peel 

extract is rich in phenolic acids, flavonoids, and 

carotenoids, while honey provides sugars, amino 

acids, and organic acids, forming a synergistic 

aqueous phase suitable for emulsion-based 

formulations. Studies demonstrate that honey 

enhances the dispersion and solubility of plant 

polyphenols, improving bioavailability and 

absorption through the epidermal layer [64]. 

Additionally, the natural viscosity of honey 

contributes to the rheological stability of the cream, 

eliminating the need for synthetic thickeners. Both 

ingredients act as mild preservatives, owing to their 

antimicrobial activity and low water activity, which 

suppresses microbial growth without requiring 

chemical parabens or formaldehyde donors [65]. 

Thus, the banana peel-honey formulation not only 

ensures chemical stability but also supports the green 

formulation philosophy in cosmeceutical 

development. 

6.2 Mechanistic Synergy of Banana Peel Extract 

and Honey 

6.2.1 Banana Peel Extract: Regeneration and 

Antioxidant Protection 

Banana peel extract (Musa sapientum) possesses 

potent regenerative and antioxidant properties 

attributed to its rich phytochemical profile, including 

flavonoids (quercetin, catechin), tannins, carotenoids, 

dopamine, and vitamins A, C, and E. These 

compounds play crucial roles in neutralizing reactive 
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oxygen species (ROS) generated during mechanical 

stress or desiccation of heel skin. Flavonoids 

stimulate fibroblast proliferation, enhance collagen 

synthesis, and accelerate epithelial regeneration, 

contributing to tissue remodeling. Carotenoids and 

vitamin E further prevent lipid peroxidation of 

cellular membranes, maintaining skin integrity. The 

high potassium content in banana peel assists in 

hydration regulation, while phenolic compounds 

improve microcirculation and nutrient supply to the 

epidermis [66]. These combined effects make banana 

peel extract an effective natural bioactive for skin 

regeneration, antioxidant defense, and barrier 

recovery, all of which are essential for managing heel 

fissures. 

6.2.2 Honey: Hydration, Antimicrobial Effect, and 

Softening 

Honey is a natural humectant and antimicrobial agent, 

widely recognized for its role in skin healing. 

Composed mainly of fructose (38%), glucose (31%), 

enzymes such as glucose oxidase, and trace minerals, 

honey maintains a moist wound environment 

conducive to healing. Its hygroscopic nature allows it 

to draw moisture from the environment into the 

stratum corneum, improving elasticity and preventing 

further cracking. The mild production of hydrogen 

peroxide from glucose oxidase activity offers 

continuous antimicrobial protection against 

Staphylococcus aureus, Pseudomonas aeruginosa, 

and Candida species commonly found in fissured 

skin. Additionally, honey contains low pH and 

phenolic acids, which inhibit microbial proliferation 

and support desquamation of dead cells.Honey also 

acts as a skin softener, breaking down keratinized 

layers without causing irritation. The combination of 

emollient sugars and amino acids supports epidermal 

hydration and restoration of the lipid barrier, 

making it indispensable in herbal cracked heel 

formulations [67]. 

6.2.3 Combined Mechanistic Synergy 

The synergistic combination of banana peel extract 

and honey significantly enhances the therapeutic 

efficacy of the cracked heel cream through several 

complementary mechanisms. This dual-action 

approach offers multiple layers of skin protection and 

repair, addressing both the symptoms and underlying 

causes of heel fissures. The antioxidant synergy 

between the two ingredients plays a crucial role in 

maintaining skin integrity—banana peel extract, rich 

in polyphenols, effectively neutralizes reactive 

oxygen species (ROS), while honey’s antioxidant 

compounds prevent oxidative stress at the skin 

surface, thereby minimizing cellular damage. In 

addition, their hydration synergy ensures sustained 

moisture retention, which is essential for proper 

wound healing. Honey acts as a natural humectant, 

maintaining continuous hydration and creating a 

conducive environment for tissue repair, while 

simultaneously enhancing the penetration of banana 

peel bioactives into deeper skin layers. The 

antimicrobial synergy between the two components 

further contributes to their healing action; both banana 

peel extract and honey contain phenolic compounds 

and organic acids that inhibit bacterial colonization, 

thereby reducing the risk of secondary infections in 

cracked skin. Finally, their regenerative synergy 

provides a foundation for rapid healing and tissue 

remodeling. The collagen-stimulating properties of 

banana peel extract complement honey’s wound-

healing capabilities, leading to faster fissure closure 

and improved skin texture [68]. Altogether, this 

mechanistic integration not only accelerates recovery 

but also strengthens the skin’s natural defense and 

repair systems, thereby preventing the recurrence of 

cracked heels. 

6.3 Expected Therapeutic Benefits 

The combined action of banana peel extract and honey 

offers a comprehensive range of therapeutic benefits 

that are particularly valuable for the effective 

management of cracked heels. One of the primary 

effects of this combination is deep moisturization. 

Honey, owing to its natural humectant properties, 

provides long-lasting hydration by attracting and 

retaining moisture within the skin layers. At the same 

time, banana peel extract supports this process by 

repairing the skin’s lipid matrix, thereby enhancing 

moisture retention and preventing dryness or 

recurrence of fissures. Beyond hydration, the 

formulation plays a crucial role in restoring the skin 

barrier. The polyphenols and vitamins present in 

banana peel extract stimulate keratinocyte 

proliferation, which promotes regeneration of the 

outer epidermal layer. Concurrently, honey reinforces 

the intercellular lipid structure, strengthening the 
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epidermal barrier and improving skin resilience 

against external stressors. The formulation also 

provides effective infection prevention. Honey 

contains methylglyoxal, while banana peel is rich in 

tannins—both compounds possessing potent 

antimicrobial activity that inhibits the growth of 

bacteria and fungi commonly associated with heel 

fissures [69]. Furthermore, the combination 

contributes to soothing the skin and enhancing its 

elasticity. The natural organic acids in honey and the 

potassium content in banana peel work synergistically 

to improve skin flexibility, reduce stiffness, and 

impart a cooling, soothing sensation to the affected 

area. Together, these therapeutic effects result in 

smooth, hydrated, and infection-resistant skin, 

representing a substantial improvement over single-

ingredient or synthetic cracked heel formulations 

[70]. 

6.4 Comparison with Existing Synthetic Cracked 

Heel Creams 

Commercial cracked heel creams often utilize urea, 

lactic acid, glycolic acid, and paraffin as their primary 

actives. While effective for exfoliation and hydration, 

they may cause irritation, burning sensation, and 

excessive peeling, particularly on sensitive or 

inflamed skin. Moreover, synthetic formulations lack 

bioactive compounds that support antioxidant defense 

and long-term tissue regeneration. In contrast, the 

banana peel-honey herbal formulation offers holistic 

care by combining hydration, antimicrobial 

protection, and antioxidant repair without side effects. 

Studies indicate that natural creams containing honey 

and fruit peel extracts show comparable or superior 

healing rates in xerotic skin conditions when 

compared to 10–20% urea-based products. 

Additionally, herbal formulations are biodegradable, 

cost-effective, and environmentally sustainable, 

aligning with the growing demand for eco-friendly 

dermatological solutions [71]. 

7. Formulation and Evaluation Aspects 

The development of effective herbal topical 

formulations demands the integration of traditional 

therapeutic ingredients with modern formulation 

science. In cracked heel management, banana peel 

extract (Musa spp.) and honey serve as natural 

bioactives with antioxidant, antimicrobial, and 

hydrating properties. This review focuses on the 

formulation principles, excipients, evaluation 

parameters, and quality control methods used in 

developing a stable and efficacious herbal cracked 

heel cream. Emphasis is placed on ensuring 

physicochemical stability, biocompatibility, and 

therapeutic consistency through standardized 

processes. 

7.1 Overview of Herbal Cream Formulation 

Principles 

Herbal creams are semisolid emulsions formulated to 

deliver active phytoconstituents efficiently to both the 

surface and deeper layers of the skin. These 

formulations are generally based on either oil-in-

water (O/W) or water-in-oil (W/O) emulsion systems, 

with the choice determined by the solubility and 

stability requirements of the herbal extracts 

incorporated. In the case of cracked heel creams, the 

primary objective is to restore skin hydration, 

promote dermal repair, and provide protection against 

microbial invasion. For this purpose, an O/W 

emulsion base is preferred because it offers a non-

greasy texture, enhances spreadability, and ensures 

better user comfort upon topical application. The 

formulation of an effective herbal cracked heel cream 

is guided by several key principles that ensure both 

safety and performance. One crucial aspect is the 

selection of suitable excipients that not only 

complement the natural actives, such as banana peel 

extract and honey, but also preserve their stability and 

bioactivity throughout the product’s shelf life. 

Uniform dispersion of these herbal ingredients within 

the base is essential to achieve consistent dosing and 

predictable therapeutic outcomes. Additionally, 

maintaining the formulation’s pH within the 

physiological range of 4.5 to 6.0 ensures compatibility 

with the skin’s acid mantle, thereby preventing 

irritation and supporting natural barrier function. 

Furthermore, instead of relying on synthetic 

preservatives, the incorporation of natural stabilizers 

such as honey and essential oils is encouraged to 

maintain the product’s integrity and extend its shelf 

life. This approach not only enhances the 

formulation’s safety profile but also aligns with the 

principles of green cosmeceutical design, promoting 

sustainability, efficacy, and patient compliance [72]. 
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7.2 Common Excipients in Herbal Cream 

Formulations 

An effective cracked heel cream formulation 

combines natural actives with supportive excipients 

that maintain texture, stability, and sensory attributes 

(Table 1). 

Table 1. Common excipients used in herbal cracked heel cream formulations, their functions, and 

representative examples. 

Excipients Function Examples Commonly Used 

Emulsifiers Stabilize oil-water phases Beeswax, cetostearyl alcohol, glyceryl monostearate 

Humectants Retain moisture Glycerin, propylene glycol, honey 

Emollients Soften and smoothen skin Shea butter, coconut oil, paraffin oil 

Stabilizers Prevent separation or oxidation Vitamin E, natural gums 

Preservatives 

(natural) 

Inhibit microbial growth Honey, neem oil, tea tree oil 

Thickening agents Improve viscosity Carbopol, xanthan gum, cetyl alcohol 

Banana peel extract contributes natural flavonoids 

and phenolics, which act synergistically with 

humectants like honey and glycerin to promote 

hydration and tissue repair. The inclusion of mild 

emulsifiers such as beeswax ensures compatibility 

with both hydrophilic (honey) and hydrophobic 

(banana peel oil components) ingredients [73]. 

7.3 Evaluation Parameters for Herbal Cracked 

Heel Cream 

Rigorous evaluation of physicochemical and 

therapeutic properties is crucial to ensure product 

quality and performance. 

7.3.1 Physical Appearance 

The cream should be uniform, smooth, non-gritty, and 

homogenous, with a pleasant color and odor. Honey 

imparts a golden hue, while banana peel extract gives 

a light brown tone, enhancing aesthetic appeal [74]. 

7.3.2 pH Measurement 

Maintaining a skin-friendly pH (4.5–6.0) prevents 

irritation and maintains the skin barrier. pH is 

measured using a calibrated digital pH meter at 25 °C. 

7.3.3 Viscosity 

Viscosity reflects the cream’s spreadability and 

stability. It is determined using a Brookfield 

viscometer, with ideal viscosity ranging from 

40,000–60,000 cP for easy topical application [75]. 

7.3.4 Spreadability 

Spreadability measures the ease of application. It is 

expressed as: 

S=M×LTS = \frac {M \times L} {T}S=TM×L 

where M = weight applied, L = length spread, and T = 

time taken. A higher spreadability indicates better 

patient compliance [76]. 

7.3.5 Stability Studies 

Accelerated stability testing involves storing 

formulations at 4 °C, 25 °C, and 40 °C for 90 days. 

Evaluation includes color change, phase separation, 

and microbial contamination. 

7.3.6 In-vitro Skin Healing Studies 

Using excised rat or porcine skin, parameters such as 

wound closure rate, collagen content, and histological 

repair are assessed. Banana peel extract has been 

shown to promote fibroblast proliferation, while 

honey aids in re-epithelialization. 

7.3.7 In-vivo Studies 

Animal or volunteer studies assess skin hydration, 

elasticity, and fissure reduction. Aithal et al. (2022) 

observed significant improvement in heel smoothness 

after 14 days of application of banana peel–honey 

cream [77]. 
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7.4 Standardization and Quality Control of Herbal 

Ingredients 

Quality assurance plays a critical role in the 

development of herbal formulations, as these products 

often face challenges related to variability in plant 

sources, extraction techniques, and environmental 

conditions. Standardization is therefore essential to 

ensure batch-to-batch consistency in both 

phytochemical composition and biological activity, 

which directly influence the safety and efficacy of the 

final product. For banana peel extract, quality 

assessment typically begins with organoleptic 

evaluation, which includes the examination of color, 

odor, and texture to confirm the material’s 

authenticity and freshness. This is followed by 

detailed phytochemical screening involving both 

qualitative and quantitative estimation of key 

bioactive compounds such as flavonoids, tannins, and 

phenolics, which are primarily responsible for the 

extract’s therapeutic properties. In addition, 

chromatographic profiling techniques such as High-

Performance Thin-Layer Chromatography (HPTLC) 

and High-Performance Liquid Chromatography 

(HPLC) are employed to generate distinct fingerprints 

for specific biomarkers like catechin and dopamine, 

enabling precise identification and purity 

confirmation [78]. Similarly, honey undergoes a 

series of physicochemical evaluations to ensure its 

quality and suitability for use in dermatological 

formulations. These tests include the determination of 

refractive index, moisture content, and sugar 

composition, which collectively reflect the product’s 

stability and authenticity. Moreover, microbial limit 

testing is performed to verify the absence of 

pathogenic microorganisms such as Escherichia coli 

and Staphylococcus aureus, ensuring microbiological 

safety. Overall, herbal cracked heel formulations 

containing banana peel extract and honey must adhere 

to the quality standards outlined in the Ayurvedic 

Pharmacopoeia or World Health Organization 

(WHO) guidelines for herbal cosmetics. Compliance 

with these regulatory frameworks ensures that the 

product maintains consistent quality, efficacy, and 

safety throughout its production and use [79]. 

8. Safety, Toxicity, And Regulatory 

Considerations 

8.1 Toxicological Evaluation of Banana Peel 

Extract and Honey 

Banana peel extract (Musa spp.) and honey are widely 

recognized for their safety and long-standing 

traditional use in dermatological applications. The 

banana peel contains bioactive compounds such as 

flavonoids, tannins, carotenoids, and polyphenols, 

which exhibit potent antioxidant and anti-

inflammatory properties. Toxicological studies on 

banana peel extracts have demonstrated negligible 

cytotoxicity in fibroblast and keratinocyte cell lines at 

therapeutic concentrations, indicating their suitability 

for topical formulations. In vivo dermal irritation 

studies in Wistar rats revealed no significant erythema 

or edema, confirming the extract’s non-irritant nature. 

Honey, a natural humectant and antimicrobial agent, 

has been extensively evaluated for its dermal safety. 

Studies confirm its biocompatibility and non-toxicity 

when used topically, even in sensitive populations. Its 

osmotic effect inhibits microbial growth while 

supporting tissue regeneration, further reducing the 

likelihood of infection-induced dermal toxicity. 

However, quality control is crucial to ensure the 

absence of contaminants such as Clostridium 

botulinum spores or heavy metals, which can arise 

from adulteration or poor storage conditions [80]. The 

combined use of banana peel extract and honey in 

cracked heel cream is considered synergistically safe, 

as both ingredients are of natural origin, 

biodegradable, and dermatologically acceptable. 

Their combined effects improve antioxidant defense, 

hydration, and wound healing without eliciting 

irritation or systemic toxicity [81]. 

8.2 Skin Irritation and Sensitization Studies 

Preclinical and clinical safety evaluations of herbal 

cosmetics primarily focus on dermal tolerance. Patch 

testing and Draize tests have been used to assess 

irritation potential. In studies involving banana peel 

extract formulations, no significant irritant reactions 

were observed in 24-hour patch tests on human 

volunteers. Similarly, honey-based creams have 

demonstrated excellent skin compatibility, showing 

zero sensitization indices across repeated insult patch 

tests. Furthermore, the presence of phenolic 

antioxidants in banana peel extract may help mitigate 

oxidative stress–induced inflammation, reducing the 

risk of allergic responses. Honey’s mild acidity (pH 
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3.2–4.5) also contributes to maintaining the skin’s 

natural barrier, further reducing irritation potential 

[82]. Together, the ingredients support a non-

sensitizing formulation, suitable even for prolonged 

use in cracked heel creams. This safety profile is 

particularly beneficial for individuals with 

compromised skin barriers or conditions like xerosis 

and diabetic foot lesions. 

8.3 Guidelines for Herbal Cosmetic Products 

(AYUSH / WHO / FDA Perspectives) 

Regulation of herbal cosmetics varies across different 

countries, yet most regulatory frameworks are unified 

by common principles emphasizing safety, efficacy, 

and labeling transparency. In India, the regulation of 

herbal cosmetics falls under the purview of the 

Ministry of AYUSH, as governed by the Drugs and 

Cosmetics Act of 1940 and the associated Rules of 

1945. Ayurvedic topical preparations, including 

herbal creams, are required to comply with Schedules 

S and T, which define the manufacturing standards, 

permissible ingredients, labeling norms, and quality 

control measures necessary to ensure product safety 

and consistency. At the global level, the World Health 

Organization (WHO) has established guidelines for 

the safety assessment of herbal medicines and 

cosmetics. These guidelines highlight the importance 

of implementing Good Manufacturing Practices 

(GMP), conducting stability testing, and performing 

toxicological evaluations before a product is 

introduced into the market. Such measures ensure that 

herbal formulations meet scientifically validated 

safety and quality benchmarks. In the United States, 

the Food and Drug Administration (FDA) oversees 

herbal cosmetics under the Federal Food, Drug, and 

Cosmetic Act (FD&C Act). Unlike pharmaceuticals, 

cosmetic products are not subject to pre-market 

approval; however, manufacturers are legally 

responsible for guaranteeing product safety and 

ensuring that labeling and marketing claims are 

truthful and not misleading. When a product contains 

ingredients with pharmacological activity or makes 

therapeutic claims, it may fall under additional 

regulatory scrutiny and require further evaluation or 

approval [83]. For a cracked heel cream formulated 

with banana peel extract and honey, adherence to 

these regulatory frameworks is essential to maintain 

compliance with both domestic and international 

safety standards. Proper documentation of ingredient 

sourcing, microbiological testing, and toxicological 

validation not only supports regulatory approval but 

also enhances consumer confidence in the product’s 

quality, safety, and therapeutic reliability [84]. 

8.4 Labelling and Consumer Safety 

Considerations 

Accurate labelling is fundamental to consumer safety 

and regulatory compliance. According to WHO and 

FDA guidelines, the product label must clearly list all 

active and inactive ingredients, batch number, 

manufacturing and expiry dates, and storage 

conditions. Claims such as “natural,” “herbal,” or 

“organic” must be scientifically substantiated to 

prevent misleading consumers. Special attention 

should be given to potential allergens. Although rare, 

hypersensitivity to bee products (in the case of honey) 

should be disclosed on the packaging. Additionally, 

safety instructions should emphasize external use 

only and recommend patch testing before first 

application. The inclusion of both banana peel extract 

and honey supports a natural and sustainable 

formulation strategy. However, consistent quality 

control through standardization and microbial testing 

ensures continued consumer trust and safety in the 

marketplace [85]. 

CHALLENGES AND FUTURE PROSPECTS 

9.1 Issues in Standardization and Stability of 

Herbal Formulations 

Herbal products suffer from variations in raw material 

quality, extraction methods, and phytochemical 

composition. Banana peel extracts may vary in 

antioxidant content depending on ripeness, species, 

and solvent used. Honey’s viscosity and bioactivity 

are affected by floral source and storage conditions. 

Lack of standardized protocols results in 

inconsistencies in efficacy and shelf life. Moreover, 

stability of herbal creams is affected by temperature, 

humidity, and microbial contamination. Studies have 

shown the need for optimized emulsifier ratios and 

preservative systems to prevent phase separation and 

degradation of bioactives. Advanced analytical 

methods such as HPLC fingerprinting and 

spectroscopy are essential for maintaining product 

consistency. 
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Future Prospects: Developing global pharmacopeial 

standards, establishing fingerprint profiles for herbal 

extracts, and employing natural stabilizers such as 

beeswax and gum acacia could enhance product 

reliability [86]. 

9.2 Limitations in Clinical Data 

Despite promising preclinical findings, clinical 

validation remains limited. Few controlled trials have 

examined banana peel and honey-based creams in 

cracked heel management [182]. Most available 

studies are small-scale, lacking standardized 

endpoints for skin barrier recovery or hydration 

indices. Furthermore, placebo-controlled and long-

term safety studies are necessary to confirm efficacy 

and rule out allergic or microbial risks. Integration of 

digital dermal analysis and transepidermal water loss 

(TEWL) measurement could provide objective data 

for future trials. 

Future Prospects: Collaborative research between 

academia, herbal industries, and dermatology clinics 

is required to establish evidence-based claims and 

regulatory compliance [87]. 

9.3 Scope for Nanoformulations or Advanced 

Delivery Systems 

Nanotechnology offers exciting potential for 

improving penetration and stability of herbal actives. 

Encapsulation of banana peel polyphenols in 

liposomes or nanoemulsions enhances bioavailability 

and protects sensitive compounds from oxidation. 

Similarly, honey-loaded hydrogels and biopolymeric 

nanogels have demonstrated superior wound-healing 

and hydration effects. Herbal hydrogel formulations 

using natural polymers like aloe vera gel, chitosan, or 

guar gum can ensure sustained release and improved 

patient compliance. Incorporating banana peel and 

honey in such nano-hydrogel systems can address 

major formulation challenges. 

Future Prospects: The application of nanocarriers, 

herbal-based hydrogels, and 3D-printed topical 

systems could revolutionize cracked heel treatment 

through targeted delivery and enhanced shelf stability 

[88]. 

9.4 Opportunities for Commercialization and 

Sustainable Sourcing 

The cosmetic and herbal skincare market is projected 

to surpass USD 150 billion globally by 2030. Banana 

peel, an agricultural by-product, presents a low-cost, 

sustainable source of antioxidants. Utilizing waste 

peels for cosmetic formulations supports circular 

economy practices. Similarly, sustainably sourced 

honey from certified apiculture reduces ecological 

impact while supporting local livelihoods. 

Commercial success depends on scalable extraction, 

consistent quality control, and regulatory alignment 

with cosmetic safety standards (e.g., EU Cosmetic 

Regulation, FDA guidelines). Packaging innovations 

such as biodegradable tubes and refill systems can 

further promote eco-friendly branding. 

Future Prospects: Strengthening farmer–industry 

partnerships, adopting green extraction technologies 

(supercritical CO₂, ultrasound-assisted extraction), 

and obtaining organic certifications can facilitate 

market acceptance and environmental sustainability 

[89]. 

CONCLUSION 

The formulation of a herbal cracked heel cream 

containing banana peel extract and honey represents a 

promising, sustainable, and scientifically supported 

approach to the management of xerotic and fissured 

heel conditions. Banana peel extract, rich in 

flavonoids, phenolics, and vitamins, contributes 

potent antioxidant and regenerative effects that 

enhance collagen synthesis and epithelial repair. 

Complementarily, honey acts as a natural humectant 

and antimicrobial agent, maintaining skin hydration, 

preventing microbial infection, and accelerating 

wound closure. Together, their synergistic actions 

restore the skin’s barrier function through combined 

hydration, protection, and regeneration, achieving 

efficacy comparable to or greater than synthetic 

creams without associated irritant risks. Despite these 

advantages, several challenges persist—particularly 

the lack of standardized extraction protocols, 

variations in raw material quality, and limited large-

scale clinical data. Addressing these gaps through 

standardized quality control, advanced analytical 

profiling, and comprehensive clinical evaluation will 

be crucial for ensuring formulation reliability and 
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therapeutic consistency. Emerging technologies such 

as nanoemulsions and herbal hydrogels offer new 

opportunities to enhance the bioavailability and 

stability of active phytoconstituents. Furthermore, 

utilizing banana peel—an agricultural by-product—

supports a circular economy, while ethically sourced 

honey enhances sustainability and community 

livelihood. Overall, the banana peel–honey cracked 

heel cream exemplifies an eco-friendly, 

biocompatible, and effective herbal alternative with 

significant commercial potential in modern 

cosmeceutics. Continued interdisciplinary research 

and regulatory harmonization will pave the way for its 

broader therapeutic and commercial adoption.                                         
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