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INTRODUCTION 

1.1 Skin Structure and Function of the Heel 

The skin is the largest organ of the human body and 

serves as a primary protective barrier against 

environmental insults, microbia⁠l invasion, and 

mech⁠anical stress 1. Structurally, the skin consists of 

three major layers: th⁠e epidermis, dermis, and 

hypodermis 2. The epidermis of the heel regio⁠n is 

significantly thicker compared to other body parts due 

to continu⁠ous exposur⁠e to pressure, friction, and 

weight bearing 3. 

The stratum corneum, which is the outermo⁠st layer of 

the epidermis, plays a critical role in main⁠taining skin 

hydration and integrity 4. It contains corneocytes 

embedded in a lipid matrix composed mai⁠nly of 

ceramides,⁠ cholesterol⁠, and free fatty acids 5. 

Disruption of this lipid matrix results in excessive 

transep⁠idermal water loss (TEWL) 6, leading to 

dryness and loss of elasticity, which are major 

contributing factors to cracked heels 7. 

1.2 Cracked Heels (Heel Fissures): Definition and 

Clinical Features 

Cracked heels, also known as heel fissures, refer to 

linear breaks or splits in the thickened skin of the heel, 

often accompanied by dryness, scaling, and 

hyperkeratosis 8. Initially, the cond⁠ition presents as 

dry and flaky skin; however, with continued stress and 

lack of treatment, dee⁠p fissures may develop, causin⁠g 

pain, bleedi⁠ng, and difficulty in walking 9. 
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In severe cases, cracked heels may become portals of 

entry for pathogenic microorganism⁠s, le⁠ading to 

secondary bacter⁠ial or fungal infections 10. Individuals 

with diabetes mellitus, obesity, psoriasis, and eczema 

are at higher risk of developing chronic⁠ and 

complicated heel fissures due to impaired skin barrier 

function and delayed wound healing 11.

 

 

 

1.3 Etiology and Risk Factors of Cracked Heels 

Several intrin⁠sic and extrinsic factors contribute to the 

development of cracked hee⁠ls. Common etiological 

factors include prolonged standing, walking barefoot,⁠ 

wearing open-back footwear, expo⁠sure to dry or cold 

climates, and inadequate foot hygie⁠ne 12. Nutritional 

deficiencies, parti⁠cularly of essential fatty acids, vit

amins A and E, and zinc, also impair skin regeneratio⁠n 

and hydration, increasing susceptibility to h⁠e⁠el 

fissures 13. Systemic conditions such as diabetes and 

hy⁠pothyroidism further exacerbate the condition by 

reduci⁠ng ski⁠n elasticity and delaying tissue⁠ repair 14. 

1.4 Limitations of Conventional Foot Creams 

Conventional foot creams commonly contain 

synthetic keratolytic agents such as salicylic acid, 

urea, lactic acid, and alpha-hydroxy acids, which help 

in removing⁠ dead skin cells and softening⁠ hyperkerato

tic skin 15. Although effective, pr⁠olonged use of these 

agents may cause skin irritation, bu⁠rning sensation, 

erythema, and allergic reactions, particular⁠ly in 

individ⁠uals with sensitive skin 16. Moreover, synthetic 

preservatives, fragrances, and parabens used in 

commercial formulations may pose safety concerns 

with lon⁠g-term applica⁠tion 17. These limitations have 

driven research toward the development of herbal foot 

creams that utilize plant-based bioactive compounds  

 

 

 

with better safety profiles an⁠d added the⁠rapeutic 

benefits 18. 

1.5 Need for Herbal Foot Creams 

Herbal medicines have been used traditionally for 

centuries in the m⁠an⁠agement of skin disorders due to 

their natu⁠ral origin, biocompatibility, and 

multifunctional pharmacological activities 19. Plant 

extr⁠acts contain a wid⁠e range of⁠ secondary 

metabo⁠lites such as flavonoids, tannin⁠s, saponins, alk

aloids, and phenolic compound⁠s that exhibit wound-

healing, anti-inflammatory, antimicrobia⁠l, and ant

ioxidant effec⁠ts 20.The i⁠ncorporati⁠on of herbal extracts 

into topical formulations like cr⁠eams allows for 

localized drug delivery, enhanced patient compliance, 

and reduced systemic s⁠ide effects 21. Papaya a⁠nd 

ma⁠hua leav⁠es, in particular, have been widely 

reporte⁠d in ethnomedicine for treating skin cracks, 

wounds, and inflammation, making them promising 

candidates for polyher⁠bal foot cr⁠eam formulations 
22,23. 

2. ROLE OF HERBAL MEDICINES IN 

DERMATOLOGICAL THERAPY 

Fig. No. 1 Stages of Heel Skin Damage 
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Herbal medicines have played a vital role in the 

management of skin disorders s⁠ince⁠ ancient tim⁠es and⁠ 

continue to gain importance in modern 

dermato⁠logical therapy due to their s⁠afety, efficacy, 

and cultural acceptance 24. Traditional systems of 

medic⁠ine such as Ayurveda, Unani, Siddha, an⁠d 

Traditional Chinese Medicine extensively document 

the use of medicinal plants for treating skin ailments 

including wounds, cracks, ulcers, burns, infections, 

and inflammatory conditions 25. Skin disorders 

account for a significant proportion of global disease 

burden, affecting quality of life and psychological 

well-being 26. Synthetic dermatological preparations, 

though effective, ar⁠e often associated with adve⁠rse 

eff⁠ects such as skin irritat⁠ion, allergic reactions, and 

l⁠ong-term toxicity 27. These drawbacks have 

encouraged a shift toward⁠ herbal formulations, which 

offer multi-targeted therapeutic action with minimal 

side effects 28⁠. Herb⁠al drugs contain a complex 

mixture of phytochemica⁠ls such as flavonoids, 

tannins, phenolic acids, saponins, terpenoids, and 

alkaloids that act synergistically t⁠o p⁠romote wound 

healing, reduce inflammation, and protect against 

mic⁠robial invasion 29. Unlike syntheti⁠c drugs that⁠ 

target a single pa⁠thway, herbal medicines exert 

holistic effects by modulat⁠ing m⁠ultiple biological 

mechanisms involved in skin repair 30. In cracked heel 

co⁠ndit⁠ions, herbal remedies provide emollient action 

to restore skin hydrati⁠on, keratolytic activ⁠ity to 

remove dead skin layer⁠s, antimicrobial protection to 

prevent i⁠nfection, and⁠ antioxidant suppo⁠rt to enhance 

tissue regeneration 31. These properties make herbal 

foot creams particu⁠larly su⁠itable for long-term use 

without compromising skin safety 32. Furthermore, the 

incorporation of herbal e⁠xtracts into t⁠opical dosage fo

rms such as creams, gels, and ointments improves 

patient compliance due to ease of application, 

pleasant sensory attributes, and enh⁠anced cosmetic 

acc⁠eptability 33. Herbal foot creams are especially 

advantage⁠ous in rural and economically c⁠onstrained 

popula⁠tions w⁠h⁠ere access to expensive dermatologica

l treatments is limited 34. 

3. PAPAYA (Carica papaya) 

3.1 Botanical Description and Distribution 

Carica pa⁠paya L., commonly known as papaya, 

belongs to the family Caricaceae and is widely 

cultivated in tropi⁠ca⁠l and subtropical re⁠gions across th

e world, including India, Sri Lanka, Indo⁠nesia, and pa

rts of Africa and South America 35. The plant is a fast-

growing, herbaceo⁠us tree with a hollow stem, large 

palmately lobed leaves, and milky la⁠tex 36. 

 Papaya fruit are large, deeply lobed, a⁠nd rich in 

bioactive constituents, making them a v⁠aluable source 

of medicinal compounds 37. Traditionally⁠, papaya 

fruit have been used for treating wound⁠s, burns, skin 

infections, ulcers, and inflammatory conditions 38. 

3.2 Phytochemical Constituents of Papaya fruit 

Papaya fruit contain a wide ra⁠nge of phytochemicals 

that contribute to their th⁠erapeutic pot⁠ential. Majo⁠r 

constituent⁠s include proteolytic enzymes such as 

papain and chymopapain,⁠ flavonoids, tannins, 

saponins, alkaloi⁠ds, glycosides, and phenol⁠ic 

compounds 39.Papain, a cysteine protease enzyme, 

plays a crucial role in the removal of necrotic tissue 

and promotes wound debridem⁠ent, thereby 

accelerating heali⁠ng in cracked and damaged ski⁠n 40. 

Flavono⁠ids and phenolic c⁠ompounds exhibit strong 

antioxidant activity, whic⁠h protects skin cells from ox

idative stress and supports tissue regeneration 
41.Tannins present in papaya fruit exert astringent 

action that helps in t⁠ightening the skin and reducing 

excessi⁠ve moisture loss, an important factor in p

reventing heel fissures 42. Additionally, saponins 

contribute to antimicrobial activity and enhance 

penetration of active constituents thro⁠ugh the skin bar

ri⁠er⁠ 43. 

3.3 Pharmacological Activities of Papaya Relevant 

to Cracked Heels 

Papay⁠a fruit ext⁠ract has been extensively studied for i

ts wound-healing activity. E⁠xperimen⁠tal studies have 

de⁠monst⁠rated th⁠at⁠ t⁠opical applicat⁠ion of papaya 

extra⁠ct enhances collagen synt⁠hesis, increases tensile 

streng⁠th of the skin, and accelerates epithelialization 
44. T⁠hese effects are particularly beneficial in treating 

cracked heels where skin integrity is compromised. 

The antimicrobial activity of papaya fruit against 

bacteria and fungi such as Staphylococcus aureus, 

Escherichia c⁠oli, and Candida albicans has been well 

documented 45. This property is essential in 

prevent⁠ing se⁠condary infections in deep heel fissures 
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46.Papaya fruit extra⁠ct also exhib⁠its anti-inflammatory 

activity by inhibiting pro-inflammatory mediators 

such as prostaglandins and cytokines, thereby 

reducing pain, redne⁠ss, and swelling a⁠ssociated with 

cracked heels 47. The combined kerato⁠lytic and 

emollient action of papaya aids in softening hardened 

ski⁠n and fac⁠ilitating rem⁠oval of dead cells 48. 

3.4 Use of Papaya in Topical Formulations 

Several stu⁠dies have reported the su⁠ccessf⁠ul 

incorporation of papaya fruit extract into topical 

formulations su⁠ch as creams, gels, and ointments for 

wound hea⁠li⁠ng an⁠d antifungal applications 49.These 

formulations demonstrate⁠d acceptab⁠le 

physicochemical properties, stability, and enhanced 

therapeutic effica⁠cy compared to conventional 

treatments 50.Papaya-based topical pro⁠ducts are part

icularly advantageous due to their natural origin, 

affor⁠dability, and minimal side effects, making them 

suitable for chronic skin conditions like cracked heels 
51. The enzymatic activity of papaya supports gentle 

exfoliation without causing irritation, which is often 

observed with synthetic keratolytic ag⁠ents 52.⁠ 

4. MAHUA (Madhuca longifolia) 

4.1 Botanical Description and Distribution 

Madhuca longifolia (Koenig) J.F. Macbr., commonly 

known as Mahua, belongs to the family Sapotaceae 

and is widely distributed throughout the tropica⁠l 

regions of India, Sri Lanka, Nepal, and parts of S

outheast Asia 53. The tree is medium to large in size, 

evergreen or semi-evergre⁠en, and is traditional⁠ly val

ued for its flowers, seeds, bark, and leaves in 

indigenous medicine 54.Mahua leaves are thick, 

leathery, and rich in bioac⁠tive phytoconstituents that 

make them suitable for treating various skin ailme⁠nts 

such as w⁠ounds, ulcers, eczema, cracked skin, and 

inflammatory conditions 55. In traditional Indian 

medicin⁠e, mahua leaves are applied externa⁠lly as 

poultices to h⁠eal cracks and wounds of the feet, 

highlighting their relevance in cracked heel 

management 56.   

4.2 Phytochemical Constituents of Mahua Leaves 

Mahua leaves contain a wide range of secondary 

metabolites inc⁠luding flavonoids, triterpenoids, 

saponins, tannins, glycosides, and polyphenolic 

compounds 57. The⁠se phytochemicals contribute 

significan⁠tly⁠ to the plant’s therapeutic activities and 

skin-protective properties 58. 

Flavonoids present in mahua leaves act⁠ as potent 

antioxidants by scavenging free radicals and reducing 

oxidativ⁠e stress at the site of ski⁠n dam⁠age 59. 

Triterpenoids a⁠nd saponins⁠ contribut⁠e to anti-

inflammatory and wound-healing activities by 

enhan⁠cing fibroblast proliferat⁠ion and collagen 

deposition 60⁠. 

Tannins present in mahua leaves e⁠xert astringent ef

fects that help in tightening the skin and reducing e

xcessive moisture loss, thereby preventing further 

c⁠racking of the heels 61. Addit⁠ional⁠ly, polyphenolic 

compounds pr⁠ovide antimicrobial protection a⁠gainst 

common skin pathogens, reducing the risk of 

secondary infections in heel fissures 62. 

4.3 Pharmacological Activities of Mahua Relevant 

to Cracked Heels 

Ma⁠hua leaf extract has demonstrate⁠d signific⁠ant 

wound-healing⁠ ac⁠tivity in experimental models by 

accelerating epithelialization, improving tensile 

streng⁠th, and enhancing collagen synthesis 63. These 

properties are crucial for repair⁠ing deep heel fissures 

and restor⁠ing skin integrity 64. 

A⁠nti-inflammatory activity of mahua leaves is attrib

uted to inhibition of infla⁠mmato⁠ry mediators such as 

histamine, prostaglandins, and cytokines, res⁠ulting in⁠ 

reduced pain, swelling,and redness at the affected site 
65. This is particularly beneficia⁠l in cracked heels⁠ 

where inflammation of⁠ten accompanies fissure 

formation 66. 

Mahua leaves also exhibit antimicrobial activity 

against both Gram-positive and Gra⁠m-negative 

bacter⁠ia, as well as certain fungal strains⁠, which su

pports their use i⁠n preventing infections in cracked 

and bleeding heels 67. Furthermore, the emollient 

nature of⁠ mahua⁠ leaves helps in restoring skin softness 

and elasticity, reducing⁠ dryness and scaling 68. 
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4.4 Traditional and Ethnomedicinal Uses of 

Mahua in Skin Disorders 

In Ayurveda and folk⁠ medici⁠ne, mahua leaves are 

traditional⁠ly u⁠sed for treating skin cracks, ulcers, 

burns⁠, and inflammatory conditions⁠ 69. Leaf paste or 

decoction is commonly applied externally to wounds 

and cracke⁠d skin to promote healing and relieve pain 
70.Ethnobotanical surveys have documented the use of 

mahua leaf preparations fo⁠r treating heel fissures 

among tribal populat⁠ions, emphasizing its long-

standing role in foot care 71. Th⁠e use of⁠ mahua leaves 

in topical formulations aligns with traditional 

knowledge and provides a scie⁠nti⁠fic basis for 

developing herbal foot cr⁠eams⁠ 72.⁠ 

5. RATIONALE FOR POLYHERBAL FOOT 

CREAM USING PAPAYA AND MAHUA 

The concept of polyherbal formulation is based on the 

princ⁠iple that a combination of herbs can produce 

supe⁠ri⁠or t⁠herapeutic effects compared to individu⁠al 

herbs due to synergistic interactions among 

phytoconstituents 73. In the management of cracked 

heels, multiple pathological factors such as dryness, 

hyperkera⁠tosis, inflammation, microbial infection, 

and delayed wound healing must be addre⁠ssed 

simultaneously 74. 

Papaya ex⁠tract provides keratolytic, antimicrobial, 

and wound-debrid⁠ing effects due to the presence of 

papain and flavonoids 75. In contrast, mahua leaf 

extract offers strong emollient, anti-inflammatory, 

and skin-r⁠epair properties 76. The combinat⁠ion of the

se two herbal extr⁠act⁠s ensures comprehensive ma

nageme⁠nt of cracked heels by softening hardened 

skin, removing dead c⁠ells, restoring moisture, 

reducing inflammation, and accelerating tissue 

regenerati⁠on 77. 

Furt⁠hermore, the polyherbal appro⁠ach minimi⁠zes the 

concentratio⁠n of individual extracts required, thereby 

reduc⁠ing the risk of skin irritation while enhancing 

overall efficacy 78. This makes the papaya–mahua 

herbal foot cream suitabl⁠e for long-term use and 

repeated application without adverse effects 79. 

 

 

 

 

 

 

 

 

 

 

Fig. No .2 Synergistic Mechanism of Papaya + Mahua 

6. FORMULATION OF HERBAL FOOT 

CREAM 

6.1 Selection of Dosage Form 

Topical creams are one of the most preferred dosage 

forms for the treatment of crac⁠ked heels due to their 

ease of application, good patient compliance, and 

ability to del⁠iver active ingredients directly to the 

affected site 80. Creams provide both therapeutic and 
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cosmetic benefits by moisturizing the skin, impr⁠oving 

texture, and⁠ promoting healing 81. 

Herbal foot cream⁠s are generally formulated as oil-in-

water (O/W) or water-in-oil (W/O) emulsions. O/W 

creams are pref⁠erred for cracked heels as they are non-

greasy, easily washable, and provide better hydration 

to dry and fissured skin 82⁠. 

6.2 Selection of Herbal Ingredients 

Papaya (Carica papaya) Extract 

Papaya extract is incorpor⁠ated for its keratolytic, 

antimicrobial, wound-healing, an⁠d anti-inflammatory 

properties 83. The presence of pa⁠pain enzyme 

fac⁠ilitat⁠es gentle exfoli⁠ation of dead skin cells, aiding 

i⁠n the repair of cracked heels 84. 

Mahua (Madhuca longifolia) Leaf Extract 

Mahua leaf extract is included due to its emollient, 

anti-inflammatory, antioxidant, and skin-regenerating 

properties 85. It⁠ helps restore skin elasticity and⁠ so

ftness, preventing further fissure formatio⁠n 86
. 

⁠The combination of these two⁠ extracts ensures 

synergistic action for comprehensive management of 

cracked heels 87. 

6.3 Selection of Excipients 

Excipients play a crucial role in determining the 

stability, consistency, spreadability, and the⁠rapeutic 

efficacy of the cream formulation 88. Commo⁠nly used 

exc⁠i⁠pients in herbal foot creams include: 

1. Emulsif⁠ying agents (e.g., beeswax, 

cetostearyl alco⁠hol): Maintain emulsion 

stability and consistency 89. 

2. E⁠mollients (e.g., liquid paraffin, gl⁠y⁠cerin): 

Improve skin hydrat⁠ion and softness 90. 

3. Preservatives (e.g⁠., methyl paraben): Prevent 

microbial contamination during storage 91. 

4. Humectants⁠: Ret⁠ain moisture and prevent 

excessive dryness 92. 

5. Selection of safe and skin-⁠friendly excipients 

is essential to avoid irritation, especially in 

damaged h⁠eel skin 93. 

6.4 Extraction of Herbal Materials 

The therapeutic efficacy of her⁠bal form⁠ulations largel

y depends on the extraction meth⁠od used to isolate 

bioactive constituents 94. Papaya and mahua leaves are 

usually⁠ shade-dried, powdered, and extracted using 

solvent⁠s s⁠uch as etha⁠nol, methanol, or hy⁠droalcoholi⁠c 

mixtures 95. 

Maceration and Soxhlet extraction are commonly 

employed techniques for obtaining concentrated 

extracts 96. Ethanolic e⁠xt⁠racts are preferred due to their 

ability to dissolve a wide rang⁠e of phytoconstitue⁠nts 

a⁠nd their suitability for topical formulations 97.After 

extraction, the solvent is removed under reduced 

pressure using a rotary evaporator, and the dried 

extract is stored in airt⁠ight⁠ containers to preserve 

stability 98. 

6.5 General Method of Preparation of Herbal Foot 

Cream 

The herbal foot cream is prepared by th⁠e fusion me

thod, where the oil phase and aqueous phase are 

heated separately and th⁠en combined with c⁠ontinuous 

stirring 99. 

1. Oil phase ing⁠redients such as emulsifying 

wax, cetostearyl alcohol, and liquid p⁠araffin 

are melted at 70–75°C 100. 

2. Aqueous pha⁠se containing distilled water, 

preservatives, and herbal extracts⁠ is heated to 

the⁠ same temperature 101. 

3. The aqueous phase is slowly added to the oil 

phase with continuous stirring to form a 

uniform emulsion 102. 

4. The mixture is allowed to cool with gentle 

stir⁠ring until a⁠ smooth cream is obt⁠ained 103. 

5. This method ensures uniform dis⁠tribution of 

he⁠rbal extracts and stable cream co⁠nsistency 
10⁠4. 

7. EVALUATION OF HERBAL FOOT CREAM 
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7.1 Physical Appearance 

T⁠he prepared herbal foot cream is visually examined 

for color, odor, homogeneity, and texture 105 ⁠. Abs⁠ence 

of⁠ phase separation and gri⁠ttiness in⁠dicates good⁠ 

formulation quality 106. 

7.2 pH Determination 

The pH of the cream is measured using a digital pH 

meter after dispersing a known quantity of cream in 

distille⁠d water 107. The ideal⁠ pH range fo⁠r top⁠i⁠cal 

creams is between 5.5 and 7.⁠0 to⁠ matc⁠h sk⁠in pH and 

prevent irrit⁠at⁠ion 108. 

7.3 Spreadability 

Spreadability determines the ease with which the 

cream can be applied over the skin surface 109. It⁠ i⁠s 

measured using the glass slide method, and good 

spreadability ensures better patient comp⁠li⁠ance 110. 

7.4 Viscosity 

Viscosity affects the flow properties and application 

behavior of the cream 111. It i⁠s measured using a 

Brookfield viscometer, and o⁠ptimum viscosity 

ensures that the cream remains on the heel surface for 

a longer duration 112. 

7.5 Washability 

Washability is assessed by applying the cream on skin 

and washing with running water 113. Easily washable 

creams a⁠re preferred for rou⁠tine foot care 114. 

7.6 Stability Studies 

Stability testing is conducted by storing the 

formulation at differen⁠t temperature conditions and 

o⁠bserving changes in physi⁠cal properties over time 11⁠5. 

Stable formulations ensure consistent ther⁠apeutic 

efficacy throughout shelf life 1⁠16.

 

Parameter Instrument/Method Desired Result 

Appearance Visual check Smooth, uniform, no grittiness 

pH Digital pH meter 5.5–7.0 

Spreadability Slip & drag method Easy spreading 

Viscosity Brookfield viscometer Medium-high 

Washability Water rinsing test Easily washable 

Stability 1–3 month storage No phase separation 

Table : Evaluation Parameters for Herbal Foot Creams 

8. ANTIMICROBIAL AND WOUND-HEALING 

RELEVANCE IN CRACKED HEELS 

Cracked heels are⁠ frequently complicated by 

microbial colonization d⁠ue to disruption of the skin b

arrier, w⁠hich facilitates the entry of pathog⁠enic 

bacteria and fungi 117. Co⁠mmon microorganisms 

a⁠ss⁠ociated with infected heel fissures include 

Staphylococcus aureus, Strept⁠ococcus species, and 

Candida albicans 118. Therefore, an effective foot 

cream should n⁠ot only mois⁠turize and heal the sk⁠in but 

also provide antimicrobial protection 119. 

Papaya leaf extract exhibits broad-spectrum 

antimicrobial activity against Gram-positive, Gram-

negative, and fungal pathogens due to the presence of 

papain, alkaloids, and phenolic compounds 120. These 

constitu⁠ents damage microbial cell membranes, 

inhibit enzyme activity⁠, and prevent microbial 

colon⁠ization at wound sites 121. 

Mahua leaf extr⁠act also demonstrates antimicrobial 

efficacy attributed t⁠o tannins, flavonoids, and 

saponins, which interfere⁠ with microbia⁠l protein 

synthesis and cell wall integrity 122. The combined 

antimicrobial action of papaya and mahua extracts 

enhances protection against secondary infections in 

cracked heels 123. 

Wound healing is a complex biological process 

involving inflammation, proliferation, collagen 

synthesis, and tissue remodeling 124. Papaya l⁠eaf 

extract accelerates wound healing by promoting debri

dement, collagen deposition, and epithelial re⁠generati
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on 125. Mahua leaf extract complements this action by 

reducing inflammation, enhancing fibroblast activity, 

and restoring skin elasticity 126. The polyh⁠erbal 

formulation thus provides a holistic wound⁠-healing 

approach 127. 

9. COMPARATIVE REVIEW OF PREVIOUS 

STUDIES ON HERBAL FOOT CREAMS 

Several studies have reported the formulation and 

evaluation of herbal foot care products us⁠ing plant 

extracts such as neem, aloe vera, turmeric,⁠ papaya, 

and other medicinal plants 128. These stu⁠dies co⁠nsis

tently demonstrate that herbal foot cr⁠eams im⁠prove 

skin hydration, reduce fissure depth, enhanc⁠e healing 

rate, and show good patient accept⁠ability 129. 

Mukkirwar et al. develo⁠ped a herbal foot crack gel 

containing natural extracts and reported significant 

improvement in cr⁠acked heel conditions⁠ withou⁠t 

irritat⁠ion 130. Similarly,⁠ Patil et al. formulated an 

a⁠ntifungal cream using papaya leaf extract and obser

ved en⁠hanced an⁠timicrobial activity⁠ and good 

physicochemical stability 131
. 

Compared to single-he⁠rb formulations, polyherbal cre

ams exhibited superior efficacy due to synergistic⁠ 

action among phytoconstituents 132. The combination 

of papaya and mahua leaf extracts addresses mult⁠iple 

pat⁠hol⁠ogical factors of crack⁠e⁠d heels simultaneously, 

making i⁠t more effective than conventional single-age

nt formulations 133. 

10. SAFETY, STABILITY, AND REGULATORY 

CONSIDERATIONS 

Safety is a cri⁠tical aspect of topical herbal formulat

ion⁠s, particularly for damaged skin⁠ such as crac⁠ked 

heels 134. Herbal foot creams prepared using 

standardized extract⁠s and pharmaceutically 

acceptable excipients have shown minimal risk of 

irritation or hypersensitivity reactions 135. 

Stability studies ensure that the formulation ma⁠intains 

its physical appearance, pH, viscosity, and therapeutic 

efficacy throughout its shelf life 136. Herbal creams 

formulated with proper emulsifiers and prese⁠rvatives 

demonstrate acceptable s⁠tability under room 

temperature and⁠ acc⁠elerated s⁠torage conditions 13⁠7. 

According to WHO and regulatory guidelines, herbal 

co⁠smetic formulations must comply with quality,⁠ 

safety, and⁠ efficacy standards before 

commercialization 138. Standardi⁠zation of herbal 

extrac⁠ts, microbial limit testing, and⁠ labeling 

requirements are essential for ensuring co⁠nsumer s

afety 139. 

11. FUTURE PROSPECTS 

The growing demand for natural and herbal skincare⁠ 

products⁠ provides significant opportunities for the d

evelopment of herbal foot creams 140. Further research 

can focus on optimizing extract concentrations, 

exploring novel natural excipien⁠ts, and conducting 

clinical studie⁠s to establish long-term efficacy an⁠d saf

ety 141. 

Advanced drug d⁠elivery approaches such as nano-

emulsions and lip⁠osomal herbal creams may fu⁠rther 

enhance skin penetration and therapeutic outcomes in 

cracked heel treatment 142. In⁠tegration of traditional 

knowl⁠edge with modern pharmaceutical technology 

will play a key role in the future development of h

erbal foot care products 143⁠. 

12. CONCLUSION 

Cr⁠acked he⁠els are a common yet⁠ often neglected 

dermatological condition that can sign⁠ificantly affect 

quality of lif⁠e. Conventional treatment⁠s, although 

effective, are associated with limitations such as 

irritation and long-term safety concerns. Herbal⁠ foot 

creams provide a safe, effective, and economical al

terna⁠tive for managing cracked heels. 

Papaya (Carica papaya) l⁠eaf extract offers keratolytic, 

a⁠ntimicrobial,⁠ and wound-healing properties,⁠ while 

mahua (Madhuca longifoli⁠a) leaf extract provides 

emollie⁠nt, anti-inflammatory, and skin-repair⁠ effe⁠cts. 

The polyherbal foot cream formulation combining 

these extracts ensures synergistic action, improved 

therapeutic efficacy, an⁠d enhan⁠ced patient complian

ce. 

Based on the reviewed literature, herbal f⁠oot creams 

formulat⁠ed with papaya and mahua leaf extracts show 

strong po⁠tential as effective topical remedies for 

cracked heels and represent a pr⁠omising approac⁠h in 

herbal dermat⁠ological therapy.  
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