
Praveen Kumar Sahu, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 4, 1288-1299 | Research 

*Corresponding Author: Praveen Kumar Sahu 

Address: Rungta Institute of Pharmaceutical Sciences and Research 

Email      : praveensahuu31@gmail.com 

Relevant conflicts of interest/financial disclosures: The authors declare that the research was conducted in the absence of 

any commercial or financial relationships that could be construed as a potential conflict of interest.   
         
              INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES                                                                                1288 | P a g e  

 

 

 

 

 

 

 

 

 

Vitiligo is a long-term skin disorder that causes white patches of skin due to pigment 

loss. The pigment that provides white patches of skin. This happens when melanocytes, 

the cells that make melanin, the pigment that gives skin its color, are damaged or 

malfunction1. Vitiligo can affect people of all ages, races, and genders, though it is more 

noticeable in individuals with darker skin tones. The exact cause of vitiligo remains 

unclear, though it is believed to be an immune-mediated disease. In this research, we 

provide an overview of the currently known herbal medicine for treatment, herbal drugs 

like Polypodium leucotomos (calaguala) and Liquorice (mulethi). A cream of such 

herbal drugs is prepared that, when applied to the affected area, may reduce 

depigmentation. It is then evaluated to check the safety, stability, and efficacy. The result 

can be seen after the trial on the skin for better understanding. 
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INTRODUCTION 

Vitiligo is an acquired depigmentary disorder 

affecting near 1–2% of the society population4. It 

transpire due to the destruction or impaired 

function of melanocytes, resulting in loss of skin 

pigmentation. Several hypotheses, including 

autoimmune, oxidative stress, and neural factors, 

are proposed in its pathogenesis. Herbal treatments 

aim to restore pigmentation by stimulating 

melanogenesis (the process of melanin formation) 

through natural phytochemicals. Many plants used 

in Ayurveda, Siddha, and Unani systems have 

been scientifically evaluated for their melanogenic 

effects5,6. 

The reasons are not yet established, but it is 

believed to be an immune-mediated condition 

https://www.ijpsjournal.com/
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linked to a family history and triggered by events 

like stress, sunburn, or trauma. Symptoms include 

depigmented macules and patches, often starting 

on hands, face, or feet, and the condition can also 

affect hair, eyes, and the inner ear. 

Vitiligo is characterized by well-defined, milky-

white patches of skin that vary in size and shape. 

Lesions often appear on the face, hands, feet, and 

around the eyes and mouth, though they can occur 

anywhere on the body7. 

1.1 Vitiligo patches 

Vitiligo is a chronic autoimmune disorder that 

causes the skin to lose its natural color, resulting in 

characteristic smooth, chalky-white patches with 

well-defined borders. These patches occur when 

the body's immune network mistakenly demolish 

and devastate the melanocytes, the nucleus 

responsible for producing the pigment melanin7. 

1.2 Types of vitiligo include: 

1. Generalized: This is the most common type of 

vitiligo that causes macules to appear in various 

places on your body. 

2. Segmental: This type only affects one side of 

your body or one area, such as your hands or face. 

3. Mucosal: Mucosal vitiligo affects the mucous 

membranes of the mouth and/or genital area. 

4. Focal: Focal vitiligo is a rare type where the 

macules develop in a small area and don’t spread 

in a certain pattern within one to two years. 

5. Trichome: This type causes a bulls eye with a 

white or colorless center, then an area of lighter 

pigmentation, and an area of your natural skin 

tone. 

6. Universal: This rare type of vitiligo causes more 

than 80% of your skin to not have pigment7,8. 

1.3 Symptoms of Vitiligo on Your Skin Include: 

• De-pigmented (white or lighter) skin patches  

• Irregular-shaped patches of skin  

• Patches that may spread over time  

• Premature graying or whitening of hair  

• Loss of color in mucous membranes (mouth, 

nose)  

• Changes in the color of the retina (rare)10 

1.4 Factor Responsible for Vitiligo: 

• Autoimmune response (immune system 

attacks pigment cells): The autoimmune 

response in vitiligo results from a combination 

of genetic susceptibility, oxidative stress, 

immune system dysregulation, and 

environmental triggers, which together lead to 

destruction of melanocytes12. 

• Genetic factors (family history of vitiligo or 

other autoimmune diseases): They alter the 

immune system regulation and melanocyte 

stability. 

• Environmental triggers (sunburn, stress, 

trauma): Environmental triggers such as skin 

injury, chemical exposure, sunburn, and stress 

can aggravate vitiligo. Chemical exposure 

(certain chemicals, like in hair dyes): 

Chemical exposure to phenolic compounds, 

industrial depigmenting agent, pesticides, and 

certain cosmetic chemicals can lead to 

melanocyte damage. 

• Neurogenic factors (nervous system 

involvement): Thus, neurogenic factors 

contribute to vitiligo by releasing 

neurochemical substances from nerve 

endings, increasing oxidative stress, and 

affecting melanocyte survival, which 

ultimately leads to depigmented skin 

patches25. 
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• Vitamin D deficiency: Thus, vitamin D 

deficiency may contribute to vitiligo by 

causing immune imbalance, reducing 

melanocyte survival, decreasing melanin 

production, and increasing oxidative stress, 

which ultimately leads to depigmented skin 

patches. 

• Hormonal changes: (during pregnancy or 

puberty): Thus, different types of hormonal 

imbalances—thyroid hormones , cortisol , 

melanocyte-stimulating hormone, and sex 

hormones can affect vitiligo by disturbing 

immune regulation and melanin production in 

the skin20. 

1.5 Benefits of Herbal or Chemical Anti -

Vitiligo  Cream: 

• Natural ingredients: Often contain plant-based 

extracts, which may be gentler on the skin. 

• Reduced side effects: Typically fewer side 

effects compared to chemical-based 

treatments. 

• Safe for sensitive skin: May be better suited 

for individuals with sensitive skin. 

• Moisturizing properties: Herbal creams often 

hydrate the skin, improving overall skin 

health. 

• Promotes skin healing: Some herbs help in the 

healing and protection of the skin. 

• Pigmentation restoration: Helps stimulate the 

repigmentation of white patches.  

• Faster results: Can show quick effects, 

particularly with corticosteroid-based creams. 

• Reduces inflammation: Helps reduce 

inflammation in the affected skin areas.  

• Improves skin texture: Some creams help to 

rejuvenate the skin’s surface.  

• Convenient: Easy to apply and use on a daily 

basis. 

• Enhanced Effectiveness: The combination can 

provide the quick results of chemical creams 

with the gentle healing properties of herbal 

ingredients.  

• Balanced Approach: Chemical creams may 

stimulate repigmentation, while herbal creams 

soothe and nourish the skin, reducing the risk 

of irritation.  

• Reduced Side Effects: Herbal ingredients can 

help mitigate some of the side effects (like 

skin thinning or irritation) that may come with 

chemical treatments.  

• Comprehensive Skin Care: Combines the 

strengths of both—chemical creams target the 

pigmentation process, while herbal creams 

improve skin health, hydration and overall 

appearance. 

• Improved Skin Healing: The soothing and 

antioxidant properties of herbal ingredients 

can support skin healing, while chemicals 

work on pigmentation.  

• Long-term benefits: A dual approach may 

provide both short-term pigmentation 

improvement and long-term skin protection 

and nourishment25. 

2. MATERIALS AND METHOD: 

2.1 Active Ingredients: 

i. Polypodium Leucotomos: 

• Taxonomic Identity  

• Kingdom: Plantae 

• Class: Polypodiopsida (Leptosporangiate 

ferns) 

• Order: Polypodiales 

• Suborder: Polypodiineae 

• Family: Polypodiaceae 

• Genus: Polypodium (Note: Frequently 

classified under the genus Phlebodium as 

Phlebodium aureum) 

• Species: leucotomos 
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Figure 1 :Plant of Polypodium Leucotomos 

• Botanical Identity 

• Biological Name : Phlebodium aureum 

• Family : Polypodiaceae 

• Common Name : Calaguala, Golden Serpent 

Fern 

• Appearance / Morphology Identity 

• Leaves / Fronds : Thin, green, deeply lobed 

• Rhizomes : creeping ,brownish  hairy 

underground stems 

• Habitat / Distribution 

• Environment: It is native to tropical and 

subtropical environments. 

• Growth Pattern: it is an epiphytic fern, 

typically growing in trees or rocks. 

• Climate & Light: it requires high levels of 

humidity and partial to full shade for growth. 

• Chemical / Phytochemical Composition 

• Phenolic Acids : Caffeic acid, ferulic acid, 

vanillic acid, chlorogenic acid, p-coumaric 

acid. 

• Organic Acids : Quinic acid, shikimic acid, 

and malic acid. 

• Flavonoids : catechin and epicatechin. 

• Medicinal Use 

• Sunburn protection 

• Photo-damage prevention 

• Treatment of vitiligo 

• Melasma treatment 

• Treat eczema 

• Safety and Toxicity 

• Minimal side effects High tolerance 

• May cause itching due to overdose33 

ii . Liquorice : 

 
Figure 2 : Powder of Liquorice 

• Taxonomic Identity  

• Kingdom: Plantae 

• Division: Magnoliophyta (Angiospermae) 

• Class: Magnoliopsida (Dicotyledoneae) 

• Order: Fabales (Rosales) 

• Family: Fabaceae (Leguminosae) 

• Genus: Glycyrrhiza 

• Species: Glycyrrhiza glabra L. 

• Botanical Identity 

• Biological Name : Glycyrrhiza glabra. 

• Family : Fabaceae 

• Common Name : Mulaithi 

• Appearance / Morphology Identity 

• Root and Stolon : Long, horizontal, creeping 

runners known as stolons 
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• External surface : Glandular, yellowish-

brown dark brown 

• Fragrance and Taste : Leaves are aromatic, it 

has distinctive sweet taste. 

• Height & Habit : Shrub plant 1–1.5 m tall with 

woody stems at the base. 

• Leaves :Leaves imparipinnate, 7–15 cm long. 

• Flowers and Fruit : Purple to pale lilac-blue. 

• Habitat Distribution  

• Climate: Thrives in full sun. 

• Soil: Sandy or loamy soil. 

• Altitude :Found from low altitudes up to 

higher elevations. 

• Native Regions :West Asia, Central Asia. 

• Cultivation Countries :Iran, Afghanistan, 

China,and Europe. 

• Chemical / Phytochemical Composition 

• Glycyrrhizic acid 

• Glycyrrhetinic acid 

• Glucuronic acid 

• Flavonoid – Liquiritigenin 

• Sugar – Glucose, mannitol 

• Starch 

• Medicinal Use 

• Digestive system improvement 

• Respiratory health care 

• Skin care – eczema, skin irritation 

• Anti-inflammatory 

• Safety and Toxicity 

• Safe in small amounts. 

• Excessive use may cause toxicity. 

• Toxicity like: Hypertension,  Hypokalemia , 

Arrhythmia29 

 

2.2 Excipient: 

i. Borax 

Borax acts as an essential emulsifier and stabilizer 

in vitiligo cream formulations, enabling the 

blending of oily herbal extracts with water-based 

components to create a smooth, consistent texture. 

ii. Stearic acid 

Stearic acid acts as a crucial emulsifier and 

thickener in vitiligo cream, creating a stable, 

smooth, and luxurious texture that ensures uniform 

application of active ingredients. 

iii. Liquid paraffin 

Liquid paraffin acts as an occlusive emollient in 

vitiligo creams, forming a protective, non-greasy 

barrier that seals in moisture to alleviate dryness in 

depigmented patches. 

iv. Salicylic acid 

Salicylic acid acts as a keratolytic and penetration-

enhancing agent, promoting cell turnover and 

allowing other active ingredients in the vitiligo 

formulation to reach deeper layers of the skin. 

v. Sesame oil 

Sesame oil serves as an ideal nutrient-rich carrier 

oil for vitiligo creams, offering anti-inflammatory 

properties that soothe irritated skin while 

improving hydration to support the skin barrier. 

vi. Distilled water 

Distilled water acts as a high-purity, contaminant-

free solvent that ensures stability and prevents 

unwanted chemical reactions in vitiligo cream 

formulations33. 

2.3 Methodology : 
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i. Extraction of Liquorice ( Soxhlet Extraction) 

Place ~50–100 g of liquorice powder in a 

thimble. 

↓ 

Load into the Soxhlet extractor. 

↓ 

Use 300–500 ml of ethanol or methanol in the 

boiling flask. 

↓ 

Heat the solvent to reflux for 6–8 hours (until the 

solvent in siphon tube runs clear). 

↓ 

Collect the extract and evaporate excess solvent 

using a rotavaping. 

↓ 

Dry the final withdraw under vacuum or in a 

desiccator35. 

ii. Extraction of Polypodium (Soxhlet 

Extraction) 

Place ~50–100 g of polypodium powder in a 

thimble. 

↓ 

Load into the Soxhlet extractor. 

↓ 

Use 300–500 ml of ethanol or methanol in the 

boiling flask. 

↓ 

Heat the solvent to reflux for 6–8 hours (until the 

solvent in siphon tube runs clear). 

↓ 

Collect the extract and evaporate excess solvent 

using a rotavaping. 

↓ 

Dry the final withdraw under vacuum or in a 

desiccator35. 

 
Figure 3 : Soxhlet Apparatus 

Soxhlet  extractor : The Soxhlet extractor is a 

laboratory apparatus used for the continuous 

extraction of  phytochemical  isolation of the plant 

materials using a suitable solvent. It is commonly 

used in pharmaceutical and herbal research to 

isolate active constituents from medicinal plants 

such as Polypodium leucotomos and Glycyrrhiza 

glabra. 

2.4 Procedure : 

Emulsification  Method  

It is an methodical procedure that uses an 

emulsifying agent to combine two immiscible 

liquids, usually an oil phase and an aqueous 

(water) phase, into a stable, homogeneous mixture. 

a) Preparation of Oil Phase  

(Stearic acid + Sesame oil+ Liquid paraffin → 

Heat 70–75°C) 

• Firstly melt stearic acid of 12g. 

• Then measure 10g of sesame oil. 

• Measure 8g of liquid paraffin.  

• All the measured ingredients were poured into 

a beaker and heated onin water bath until they 

melted completely. The mixture was then kept 
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aside for some time to maintain temperature 

before the next step of cream preparation. 

 
Figure 4 : oil phase preparation 

b) Preparation of Aqueous Phase  

(Borax + Salicylic Acid + Purified Water → 

Heat 70–75°C) 

• In a separate container measure 0.5 g of 

Borax. 

• Measure 0.5 g of salicylic acid. 

• And take the required quantity of purified 

water. 

• Heat the mixture gently on a water bath (about 

70–75 °°C) with continuous stirring until a 

clear or uniform solution is obtained.                       

• Keep this aqueous phase at the same 

temperature as the oil phase before mixing 

both phases to form the cream. 

 
Figure 5 : aqueous phase preparation 

c) Adding aqueous phase → Oil phase (stir well) 

• First, the oil phase (containing stearic acid, 

sesame oil, and liquid paraffin) is heated to 

about 70–75 °C until all the ingredients melt 

and form a uniform mixture. 

• The aqueous phase (containing purified water, 

borax, and salicylic acid) is also heated 

separately to the same temperature. 

• The hot hydrous phase is then slowly added 

into the hydrophobic phase with continuous 

stirring. 

• Constant stirring helps in uniform mixing of 

both phases and prevents separation. 

• During this process, borax reacts with stearic 

acid in the oil phase to form a small amount of 

soap, which acts as an emulsifying agent and 

stabilizes the emulsion. 

• Stirring is continued until the mixture cools 

down and forms a smooth, homogeneous 

cream. 

d) Cool to ~40°C 

• After the hydrous phase is added to the 

hydrophobic phase and a uniform emulsion is 

formed, the mixture is allowed to cool 

gradually with continuous stirring. 

• After proper emulsification, the mixture is 

continuously stirred while cooling to about 

40–45 °C. 

e) Adding herbal extracts  

(Polypodium leucotomos + Glycyrrhiza glabra) 

• Make sure that ingredients such as herbal 

extracts from Polypodium leucotomos (ferulic 

acid) and Glycyrrhiza glabra (glycyrrhizic 

acid) can be added. 

f) Mixing uniformly 
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• After the oil phase and aqueous phase are 

combined and partially cooled, the cream is 

mixed using a Homogenizer to obtain a 

smooth and uniform formulation. 

 
Figure 6 : Mixing of cream with Homogenizer 

• Homogenizer : A homogenizer is a kind of 

industrial mixer that breaks down fat droplets 

and evenly distributes them throughout the 

liquid phase to create a consistent, stable, and 

smooth cream. 

g) Cool it and transfer to clean container 

• After  preparation, the cream  should be stored 

properly to maintain its stability, 

effectiveness, and safety. 

• The prepared cream is transferred into a clean, 

dry, airtight container or collapsible tube. 

• The container should be properly labeled with 

the formulation name, date of preparation, and 

other necessary details. 

3. EVALUATION PARAMETER OF 

CREAM: 

a) Organoleptic evaluation : 

• Physical  properties such as color, odour and 

texture was examined by visual inspection. 

• Color: the color of cream should be off  

whiter. 

• Odour : it should have  mild fragrance. 

• Texture :smooth texture without any lumps. 

b) pH determination : 

• After dissolving 1 gram of cream in 10 

milliliters of distilled water, the pH is 

measured with a digital pH meter. The ideal 

pH range is between 5.5 and 6.5, which is 

similar to the skin's typical pH. 

c ) Spreadability : 

• Each sample was weighed and placed in the 

center of a glass plate, with another glass plate 

carefully placed over it. To prevent the glass 

plates from sliding, a 2 kg weight was 

positioned in the center of each plate. After 30 

minutes, the paste's diameter in centimeters 

was measured. The experiment was conducted 

three times, and the averages for each sample 

were reported. 

d) Washability: 

• After applying cream to the hand, it should be 

easily removed with a stream of water. 

resulting in less oily hands. 

4. RESULT: 

The herbal modulator cream was successfully 

formulated using the emulsification  technique. 

The hydrophobic phase and hydrous phase were 

mixed and  homogenized using a homogenizer.to 

create a smooth, uniform cream base. The 

formulation demonstrated good physical and 

stability characteristics. 

The active phytochemical components of dried 

herbal materials, such as Polypodium and 
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Glycyrrhiza, are extracted using the Soxhlet 

apparatus. This method involves using a suitable 

solvent, such as ethanol, methanol, or water, and 

placing the powdered plant material in a thimble 

inside the Soxhlet extractor. 

Proper emulsification was demonstrated by the 

prepared cream's consistent consistency, smooth 

texture, and good spreadability. The cream's pH 

was discovered to be between 5.5 and 6.5, making 

it appropriate for topical skin application. Good 

formulation stability was confirmed by the 

absence of phase separation or instability during 

the evaluation period. 

Evaluation tests revealed that the cream was easily 

washable, had good homogeneity, and showed no 

indication of spunk. According to the flowability 

test, the cream spreads readily on the skin's 

surface, improving drug delivery. 

5. DISCUSSION: 

Melanocyte loss is the hallmark of vitiligo, a 

chronic depigmentary condition that causes white 

patches to appear on the skin. Conventional 

therapies such as corticosteroids, immune-

modulators, and phototherapy are commonly used 

for treatment; however, prolonged use of these 

therapies may cause adverse effects. Therefore, 

there is growing interest in herbal formulations as 

safer and more effective alternatives. Herbal 

modulator creams formulated with plant-based 

ingredients may provide antioxidant, anti-

inflammatory, and immune-modulatory effects 

that support melanocyte protection and 

repigmentation. One promising herbal ingredient 

is Polypodium leucotomos, a tropical fern known 

for its strong antioxidant and photoprotective 

properties. Extracts of this botanical have been 

shown to deplete oxidative stress, protect 

melanocytes from UV-induced damage, and 

improve skin tolerance to phototherapy, which 

may contribute to repigmentation in vitiligo 

patients. Another important herbal component is 

Glycyrrhiza glabra (licorice), which contains 

bioactive compounds such as glabridin and 

liquiritin that possess anti-inflammatory, 

antioxidant, and skin-healing properties. Liquiritin 

has been reported to promote melanin dispersion 

in depigmented areas and support the 

melanogenesis process. The combination of 

Polypodium and licorice in a topical herbal 

modulator cream may produce synergistic effects 

by protecting melanocytes from oxidative damage, 

regulating immune responses, and promoting 

melanin production. Such herbal formulations 

offer advantages including better skin 

compatibility, lower risk of side effects, and 

suitability for long-term use. However, further 

scientific studies, including standardized 

formulations and clinical-investigation, are 

mandatory  to confirm the efficacy, protection, and 

optimal concentrations of these herbal extracts in 

the management of vitiligo. 

6. CONCLUSION: 

The current study effectively illustrates the 

creation of a vitiligo cream by combining chemical 

and herbal methods to improve patient compliance 

and therapeutic efficacy. By promoting 

melanogenesis and providing inflammation 

reducer and oxidation inhibitor  properties, the use 

of herbal extract offers a natural and 

comprehensive approach. Simultaneously, the 

addition of carefully chosen chemical agents, such 

as immune-modulators or corticosteroids, 

improves depigmentation control and speeds up 

the repigmentation process. The finished cream 

formulation showed stability, the right pH for 

topical application, and desirable physicochemical 

characteristics. According to preliminary 

assessments, treating vitiligo with a combination 

of herbal and chemical components may have 
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synergistic effects that lessen the drawback of 

extended use of chemical drugs alone. 
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