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1. ABSTRACT

Fungal infections of the skin are prevalent and pose a significant public health concern, particularly in tropical
regions where warm and humid climates facilitate fungal growth. Traditional antifungal treatments, such as creams,
ointments, or oral medications, often have limitations, including inconvenience, ineffectiveness, and poor patient
compliance. This study focuses on the formulation and comprehensive evaluation of a novel antifungal paper soap,
combining the convenience of soap with the effectiveness of antifungal agents. The novel paper soap formulation is
designed to deliver antifungal drugs directly to the site of infection through an easy-to-use, disposable sheet.
Clotrimazole, miconazole, ketoconazole, tea tree oil, and zinc pyrithione were incorporated as active antifungal
agents. The formulation was extensively evaluated for its physicochemical properties, antifungal efficacy, and user
compliance. In vitro release studies, microbial testing (against dermatophytes and yeast), and stability assessments

were conducted to ensure the effectiveness and durability of the antifungal paper soap.

KEYWORDS: Antifungal, paper soap, Fungal skin infections, Novel formulation, Patient compliance, Yeast.

2. INTRODUCTION

® Background

Fungal skin infections, such as athlete's foot, ringworm, and candidiasis, impact millions of individuals globally.
Although topical antifungal treatments are commonly prescribed, they often face several challenges, including poor
patient adherence to treatment regimens, limited ability to penetrate the skin effectively, and the inconvenience of

regular application. These challenges can hinder the success of conventional therapies. In response, paper soap emerges

www.wjpsronline.com 293



http://www.wjpsronline.com/
https://doi.org/10.5281/zenodo.14786221
https://creativecommons.org/licenses/by-nc/4.0/

World Journal of Pharmaceutical Science and Research Volume 4, Issue 1, 2025

as an innovative solution, offering a new way to deliver antifungal agents. This novel dosage form combines
convenience, portability, and ease of use, addressing many of the issues associated with traditional topical treatments.
By providing a simple, portable, and effective alternative, paper soap has the potential to improve patient compliance

and treatment outcomes.™?

® Need for Novel Dosage Forms

Traditional topical antifungal treatments, such as creams, gels, or sprays, often require careful and consistent
application to be effective. However, these forms can be inconvenient or impractical, especially for individuals with
busy lifestyles, in hard-to-reach areas of the body, or for those who have difficulty adhering to complex treatment
regimens. In contrast, paper soap presents an innovative approach by offering a compact, user-friendly format that
delivers antifungal therapy in a simple, easy-to-apply manner. This novel dosage form can significantly improve patient
compliance by reducing the complexity of treatment and making it more convenient for people of all ages, from
children to adults. Its portability, ease of use, and ability to be applied quickly and directly to affected areas make
antifungal therapy more accessible and practical for a broader range of individuals.®!

® Scope of the Study

The primary goal of this study is to develop and assess a novel antifungal paper soap formulation that integrates proven
antifungal agents such as clotrimazole, miconazole, or ketoconazole. These agents are commonly used in the treatment
of superficial fungal infections, including conditions like athlete's foot, ringworm, and candidiasis, due to their
effectiveness in inhibiting fungal growth. In this formulation, the antifungal agents will be carefully incorporated into
the paper soap matrix, which is designed to dissolve when exposed to water. This dissolution process allows the active
ingredient to be released directly onto the affected area, providing targeted therapy where it is needed most. The study
will evaluate several key factors, including the stability of the antifungal agents within the paper matrix, the efficacy of
the formulation in treating fungal infections, and the ease of application. Additionally, the study will explore the skin
compatibility and irritation potential of the paper soap, ensuring that it is safe for use on a variety of skin types,
including sensitive skin. By optimizing these variables, the study seeks to create an innovative and effective alternative
to traditional topical treatments, providing a more convenient, portable, and user-friendly option for managing fungal
skin infections.[*6"]

3. AIM AND OBJECTIVE

Aim: To formulate and evaluate a novel antifungal paper soap designed to treat common fungal skin infections,

offering a convenient, effective, and portable alternative to traditional topical antifungal treatments.

Objectives

» To develop a paper soap formulation incorporating antifungal agents like clotrimazole, miconazole, or
ketoconazole.

» To evaluate the physicochemical properties of the paper soap, including weight, size, dissolution time, and
solubility.

» To assess the antifungal efficacy of the paper soap against common dermatophytes and yeast using in vitro
methods.

» To study the stability of the formulation under different environmental conditions (temperature, humidity, light).

» To evaluate the release profile of the antifungal agent from the paper soap.
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To perform sensory evaluation to determine the usability, texture, and overall user experience of the paper soap.

To analyze the cytotoxicity and skin irritation potential of the formulated paper soap.

4.1. Fungal skin infections and treatments

Skin fungal infections, caused by various pathogens, including dermatophytes (such as Trichophyton,

Microsporum and Epidermophyton) and yeasts like Candida, are a significant global health concern. These infections

can affect various parts of the body, including the feet (athlete’s foot), scalp (tinea capitis), nails (onychomycosis), and

the groin (tinea cruris), leading to discomfort, itching, and, if left untreated, potentially severe complications.

Dermatophytes primarily target keratinized tissues, while yeasts like Candida can cause infections in both skin and

mucous membranes, often under moist and warm conditions.?®

Fungi can be classified into four primary categories based on their structural characteristics and growth

forms

1.

Yeasts: These are unicellular fungi that typically grow as single cells. They can reproduce asexually by budding or
fission. An example of a yeast is Cryptococcus neoformans, a pathogenic species known for causing infections in
immunocompromised individuals.

Yeast-like Fungi: This group consists of fungi that resemble yeasts in their single-cell form but also develop
mycelial structures at certain stages of growth. Candida albicans is a well-known example, as it can switch
between a yeast form and a filamentous form, contributing to its ability to cause infections like candidiasis.™
Filamentous Fungi: These fungi are characterized by the presence of true mycelium, a network of hyphal
filaments that grow and spread out to form a dense mat. Aspergillus fumigatus is an example of filamentous fungi,
often found in the environment and known for causing respiratory infections, especially in individuals with
weakened immune systems.

Dimorphic Fungi: These fungi have the ability to exist in two distinct forms depending on environmental
conditions. They can switch between a yeast form, which is typically seen in tissue, and a filamentous form, which
is seen in the environment. An example of dimorphic fungi is Histoplasma capsulatum, which causes
histoplasmosis, a disease that primarily affects the lungs.™”

Classification of Fungal Infections

Superficial Mycoses

Dermatomycoses: These infections affect the skin, hair, and nails and include conditions like athlete's foot (tinea
pedis) and ringworm (tinea corporis). They are often caused by dermatophytes, a group of fungi that thrive in
warm, moist environments.

Candidiasis: This infection can affect mucous membranes (such as oral thrush and vaginal yeast infections) and
skin. It is caused by Candida species, particularly Candida albicans. These infections are prevalent worldwide and

can become endemic in certain areas.

Subcutaneous Mycoses
These infections typically arise from environmental sources, such as soil or plant materials, and are more
commonly found in tropical and subtropical regions. They can remain dormant for years and may present as

chronic infections that affect deeper layers of the skin and underlying tissues.
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< Systemic Mycoses

= Opportunistic Infections: These primarily affect immunocompromised individuals, such as those with HIV/AIDS,
cancer patients, or those undergoing immunosuppressive therapy. Examples include cryptococcal meningitis
(caused by Cryptococcus neoformans) and pulmonary aspergillosis (caused by Aspergillus fumigatus).

= Endemic Infections: These can affect healthy individuals in specific geographic areas. Common examples include

histoplasmosis (caused by Histoplasma capsulatum), blastomycosis, and coccidioidomycosis.™®

Skin fungalinfections

v v

Cutaneous Subcutaneous

Superficial

v

Causative fungus
Trichophyton rubrum

Aspergillus fumigatus

!

Examples
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Microsporum

Causative fungus
Sporothrix schenckii,

Candida albicans

l
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l

Examples
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chromomycosis

Fig 4.1.1: Several types of fungal infection with example.

4.2. Antifungal Agents

Clotrimazole, miconazole, and ketoconazole are all commonly used antifungal agents, particularly for the treatment of
superficial fungal infections such as athlete's foot, ringworm, and yeast infections like candidiasis. These drugs belong
to a class of antifungals known as azole antifungals, and they work by targeting a crucial biochemical pathway in
fungal cells. The primary mechanism of action of these drugs is their ability to inhibit ergosterol synthesis, a vital
component of fungal cell membranes. Ergosterol is similar to cholesterol in animal cells and is essential for maintaining
the integrity, fluidity, and functionality of the fungal cell membrane. Without adequate ergosterol, the membrane

becomes compromised, leading to leakage of cellular contents and ultimately cell death.™"

® Common treatment of antifungal agents

Azole antifungal agents work by inhibiting the cytochrome demethylase system in fungal cells, disrupting ergosterol
synthesis and leading to cell death. These compounds can cause side effects due to their interaction with mammalian
cytochrome P450 enzymes. Triazoles, a subclass of azoles, have improved characteristics such as increased solubility

and specificity for fungal enzymes, enhancing their effectiveness.

Fluconazole (FLC) remains a first-line treatment for invasive candidiasis (IC) in non-neutropenic patients with mild to
moderate illness, provided there is no prior exposure to azoles or resistance from species like C. krusei or C. glabrata. It

is also used prophylactically in high-risk settings like organ transplantation and in neutropenic patients. Voriconazole
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(VRC), another triazole, is effective against fluconazole-resistant infections and can be used as salvage therapy for
candidemia, though it may have lower success rates compared to other treatments. Itraconazole has a broader antifungal
spectrum and is a second-line treatment for IC, showing better activity against various Candida species than FLC.
However, there are concerns about cross-resistance with C. glabrata. Posaconazole is noted for its strong inhibition of
sterol synthesis and is sometimes used in refractory cases of IC, while isavuconazole shows promise against Candida,
particularly in central nervous system infections. Echinocandin agents inhibit the synthesis of 1,3-beta-glucan, an
essential component of fungal cell walls, and are preferred for treating candidiasis, especially in patients with azole
exposure or resistance. Caspofungin and micafungin have shown effectiveness against various Candida species,
including those resistant to other antifungals. Polyenes, like amphotericin B, disrupt fungal cell membranes but are
limited by their toxicity and absorption issues. Lipid formulations of amphotericin B are often used as an alternative in
patients who cannot tolerate conventional formulations. Echinocandins are generally bettertolerated than lipid

formulations in neutropenic patients.™

4.3. FORMULATION OF PAPER SOAP

® Paper soap: Paper soap is an innovative, novel dosage form of soap designed to offer convenience, portability,
and controlled application. It is essentially a thin, dissolvable sheet of soap that, when wetted with water, produces a
lather or foam. The primary benefit of paper soap lies in its ease of use following individuals to carry a portable,
lightweight soap alternative that can be easily activated when needed, without the mess of liquid soap or bar soap. This
makes paper soap especially appealing for travelers, outdoor activities, and emergency situations where access to soap

may be limited.™®

® Novel Drug Delivery Systems in Topical Formulations:Recent advancements in drug delivery systems have
brought significant improvements in the bioavailability and efficacy of topical treatments, enabling more effective
management of various skin conditions, infections, and chronic diseases. One of the latest innovations in this field is
the incorporation of active pharmaceutical ingredients (APIs) into novel matrices, such as paper soap. This emerging
strategy seeks to address common challenges in topical formulations, such as limited skin penetration, drug stability,
and controlled release, while maintaining convenience and ease of use for patients.™!

® Paper Soap Matrices as Drug Carriers: Traditional antifungal treatments have limitations. Antifungal paper
soap combines convenience with efficacy, offering a lightweight, easy-to-use, and innovative way to deliver active
ingredients directly to the skin. This formulation addresses patient compliance, application convenience, and localized

drug delivery issues."*°!

4.4, MATERIALS AND METHODOLOGY

The process of creating antifungal paper soap involves several key steps: from preparing the soap base, incorporating
active antifungal agents, and forming the paper sheets, to ensuring stability and ease of use. Below is a detailed step-by-
step methodology for developing antifungal paper soap with common antifungal agents such as Tea Tree Oil,

Ketoconazole, Zinc Pyrithione, Undecylenic Acid, or Benzalkonium Chloride.
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® Selection of Active Antifungal Agents

The first step in formulating antifungal paper soap is selecting the right antifungal agent. These active ingredients
should be effective against a broad range of fungi, including dermatophytes (such as Trichophyton, Epidermophyton,
Microsporum) and yeasts (such as Candida species). Some agents, like Tea Tree QOil or Ketoconazole, are well-known

for their antifungal properties. Below are the key antifungal agents commonly incorporated into paper soaps:

< Common Antifungal Agents

1. Tea Tree Oil Paper Soap (Melaleuca alternifolia): Tea tree oil contains terpenoids (like terpinen-4-ol) that have
demonstrated antifungal activity, particularly against Candida species, dermatophytes, and other fungal
pathogens.!*®!

2. Clotrimazole: Clotrimazole is a synthetic antifungal that works by inhibiting the synthesis of ergosterol, an
essential component of fungal cell membranes. It is effective against dermatophytes and yeasts like Candida.!*!

3. Ketoconazole: Ketoconazole is an imidazole antifungal that disrupts fungal cell membrane integrity by inhibiting
ergosterol biosynthesis, effectively treating skin infections caused by fungi like Malassezia and dermatophytes?”

4. Miconazole: Like clotrimazole, miconazole is an imidazole antifungal that interferes with ergosterol synthesis in
fungal cells, leading to cell death. It is effective against a variety of fungal infections, including athlete's foot and
ringworm. 2!

5. Zinc Pyrithione: Zinc pyrithione has both antifungal and antibacterial properties.??

6. Benzalkonium Chloride:Benzalkonium chloride is a quaternary ammonium compound with broad-spectrum
antimicrobial properties, including antifungal activity.®!

® Preparation of Soap Base for Antifungal Paper Soap

The soap base is the foundation for the antifungal paper soap, and it plays a crucial role in the product's ability to

cleanse, foam, and deliver the active ingredients efficiently. The process involves selecting the right surfactants

(detergents) and supporting ingredients that are both compatible with the active antifungal agents and provide the

desired skin benefits.

<~ Soap Base Selection
The surfactant selection for the soap base is essential as it influences the foaming, cleansing properties, and overall skin
feel of the paper soap. There are several options available, with Sodium Lauryl Sulfate (SLS) and Sodium Cocoate

being the most common in paper soap formulations.

1. Sodium Lauryl Sulfate (SLS): Sodium Lauryl Sulfate is a powerful anionic surfactant that is highly effective in
creating lather and breaking down oils and impurities on the skin. SLS produces a rich, stable lather, making it a
popular choice for soaps designed to be both cleansing and foaming. While it is effective at removing oils and dirt, SLS
can be drying and irritating to sensitive skin, particularly when used in high concentrations. This makes it important to
balance its use with moisturizing ingredients. SLS is often used when strong foaming properties and effective cleansing
are desired. It is commonly used in general-purpose soap products but should be used cautiously in formulations for

sensitive skin.?¥

2. Sodium Cocoate: Gentler on Skin: Derived from coconut oil, Sodium Cocoate is a more mild surfactant compared

to SLS, making it suitable for those with sensitive or dry skin. Being a derivative of coconut oil, it retains some of the
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moisturizing properties of the oil itself, which can help prevent the skin from becoming overly dry after use. While it
generates a stable lather, it does not foam as intensely as SLS but still offers adequate cleansing. Sodium Cocoate is
preferred for skin-sensitive formulations, where the priority is gentler cleansing without irritation. It also works well in

paper soap, where moisturizing benefits are an important consideration. !

< Other Ingredients in Soap Base
In addition to surfactants, there are other important ingredients that are incorporated into the soap base to enhance its

texture, moisturization, and pH balance.

1. Water Role: Water acts as the solvent that helps dissolve the surfactants and other ingredients, ensuring they blend
together smoothly. It also ensures that the soap base maintains the right consistency for incorporation onto paper.The
use of distilled or purified water is important to avoid contaminants that could affect the stability and quality of the

soap base.[*

2. Glycerin: Glycerin is a humectant that helps attract moisture to the skin and prevents the soap from becoming dry
and brittle. It is crucial for maintaining the hydration of the skin during and after use.Glycerin helps to counterbalance
the drying effects of surfactants like SLS, making the soap base more gentle on the skin. It also prevents the soap from
cracking or becoming too stiff, improving the usability of the paper soap.Typically, 5-10% glycerin is added to the soap
base to provide optimal moisture retention without making the soap overly sticky.?®

3. Citric Acid: Citric acid is used to adjust the pH of the soap base. Most soaps are slightly alkaline (pH 8-10), and it is
essential to bring the pH down to a level that is more suitable for the skin (around pH 7-8).Proper pH adjustment
ensures that the soap is both effective in cleansing and gentle on the skin, preventing irritation or damage to the skin's
natural barrier. Citric acid is used in very small amounts, typically a few drops or a pinch, to fine-tune the pH of the
soap.?"

® Incorporation of Active Antifungal Agents: Once the soap base has been prepared, it's time to add the antifungal
agents. These agents need to be thoroughly mixed into the base to ensure even distribution and effectiveness.

< Incorporation Method: Tea Tree Oil: If using essential oils like tea tree oil, it's essential to first dilute them in a
carrier oil (such as jojoba oil) to prevent skin irritation. Add 2-5% of tea tree oil in the final mixture. Ketoconazole:
Ketoconazole is usually available as a 1% solution. Add this solution to the soap base after it has been cooled to a
temperature of around 40-50°C. Use 1-3% of ketoconazole in the final soap mixture. Zinc Pyrithione: Add 1-2% of zinc
pyrithione to the soap mixture. It is often included in shampoos for dandruff control but works just as effectively in
paper soaps. Undecylenic Acid: Incorporate 2-5% of undecylenic acid into the soap mixture. It is typically available as

a powder or quuid_[18,20,22]

® Procedure for Creating Paper Soap Sheets

Step 1: Prepare the Paper Sheets, Lay the absorbent paper flat on a clean, dry surface or drying rack, ensuring enough
space for the paper to spread out and dry without overlapping.

Step 2: Apply the Soap Mixture,Prepare the Soap Mixture: Ensure the soap base with the antifungal agents is fully

blended and ready for application.Use a spray bottle or brush to evenly coat each paper sheet with the soap mixture:
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Hold the bottle about 6-8 inches away from the paper to ensure a fine mist is sprayed. Avoid soaking the paper with too

much soap.B13%

Step 3: Dry the Paper, After applying the soap mixture, let the paper dry completely on a flat surface or drying rack.

Depending on the paper thickness and environmental factors, drying may take several hours or overnight. In cooler or

more humid conditions, it could take up to 24 hours. A fan or dehumidifier can help speed up the process.

Step 4: Cut the Paper to Desired Size Once the paper is dry, cut it into the desired shape (usually small squares or

rectangles, about 4x4 cm). This size is typically used for easy handling and use.(4x4 cm is a common size).After

cutting, store the sheets in a dry, airtight container to prevent them from reabsorbing moisture, which could affect their

usability. !

4.5. EVALUATION

® Physicochemical Evaluation of Antifungal Paper Soap: Physicochemical evaluation refers to the assessment of

the physical and chemical properties of the antifungal paper soap to ensure its stability, effectiveness, and user

suitability. This includes testing factors such as pH, solubility, dissolution time, active ingredient concentration, and

stability under various conditions.

<> pH Determination: The pH of the soap directly influences skin compatibility. Since most soaps have a slightly
alkaline pH (around 7-8), this range helps to maintain the skin’s natural moisture barrier while ensuring the soap is
effective. Dissolve 1g of paper soap in 10 mL of distilled water. The pH should be between 7 and 8 for optimal
skin compatibility and effectiveness.*¥

<~ Solubility and Dissolution Rate: To determine how quickly the paper soap dissolves in water and releases the
active antifungal agents. A quick dissolution is important for the ease of use and ensures the active ingredients are
promptly released. The paper soap should dissolve completely within 1-2 minutes to ensure quick action. The soap
should also produce a reasonable lather, indicating effective soap formation.*?

<> Moisture Content: To ensure the physical stability of the paper soap. Excess moisture can promote mold or
degradation, while too little moisture can cause the paper to become brittle. The moisture content should range
between 5-10% for stability, preventing degradation or mold growth while maintaining paper integrity.=®

® Antifungal Efficacy: In Vitro Microbial Testing

<~ Agar Well Diffusion Method: The agar well diffusion method is commonly used to assess the antimicrobial or
antifungal activity of substances, including soap solutions, against fungal pathogens. The principle behind this
method is to observe how well an antimicrobial agent can inhibit the growth of microorganisms on an agar plate. It
is a relatively simple and cost-effective technique for screening antifungal activity. The zone of inhibition is
directly proportional to the effectiveness of the active antifungal agents present in the paper soap. Suitable for
screening a wide range of antifungal agents, including those present in paper soap formulations.®

<~ Minimum Inhibitory Concentration (MIC) Testing: The Minimum Inhibitory Concentration (MIC) is a more
precise method that determines the lowest concentration of the antifungal agent required to inhibit the visible
growth of the fungus. MIC testing is a quantitative approach, which makes it highly useful for determining the
exact efficacy of pg/mL or %) that inhibits fungal growth. MIC Values are compared against established standards
for antifungal agents to determine if the paper soap has sufficient potency. Can be used to compare the efficacy of

different antifungal agents or formulations.F”
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Stability Studies: Assessing Long-Term Stability: Stability studies are essential to assess the performance and safety

of the paper soap under different storage conditions. The focus is on ensuring that the active antifungal ingredients

(such as Ketoconazole, Tea Tree Qil, or Zinc Pyrithione) remain effective over time and that the physical properties

(such as solubility, moisture content, and lather formation) do not degrade.

< Storage Conditions: Temperature: Common storage temperatures include 4°C (refrigeration), 25°C (room
temperature), and 40°C (accelerated testing conditions).=®

<~ Humidity: Different humidity levels (30%, 60%, and 90%) are used to simulate different storage environments.®®

® Release Profile: Evaluating Antifungal Release from Paper Soap

<~ Franz Diffusion Cell Method: The Franz diffusion cell is a commonly used apparatus for evaluating the release
of active pharmaceutical ingredients (APIs) from topical formulations, including antifungal paper soap. This
method mimics the skin barrier and provides an in vitro means to assess the release and permeation of antifungal
agents. The amount of drug released into the receptor fluid is measured, and the release profile is plotted to
determine the rate and extent of release over time.®!

® Sensory Evaluation: Assessing User Experience with Antifungal Paper Soap: Sensory evaluation plays a

crucial role in understanding how a product is perceived by its users in terms of texture, ease of use, and foaming

ability. For a cosmetic product like antifungal paper soap, user experience is important not only for market acceptance

but also for ensuring that the product meets consumers' expectations regarding ease of application, comfort, and overall

satisfaction. Sensory evaluation can be performed using structured questionnaires or surveys with a panel of volunteers

to gather subjective data on these attributes.

<~ Texture Evaluation: The texture of the paper soap affects how easily it is applied, lathers, and feels on the skin. A
good paper soap should have a smooth, pliable texture when wet but not be too thin or brittle, which could cause it
to break easily. Evaluating texture involves assessing whether the paper soap feels comfortable on the skin, easy to
rub between hands, and whether it maintains its integrity when wet.*!

<> Ease of Use: Ease of use refers to how practical and user-friendly the paper soap is. It involves how well the soap
dissolves in water, whether it is easy to handle without breaking, and how well it fits into everyday routines.®*

<~ Foaming Ability: Foam formation is a critical aspect of soap performance. The ability of the paper soap to create
an abundant lather is an important factor in user satisfaction, as it is often associated with cleaning efficacy.™!

® Skin Irritation and Cytotoxicity Studies: Ensuring Safety of Antifungal Paper Soap

Skin irritation and cytotoxicity studies are critical components of the safety evaluation of cosmetic products, including

antifungal paper soap. These studies help to assess the potential adverse effects of the product on the skin and

underlying tissues, ensuring that it is safe for consumer use. Both in vitro cytotoxicity testing and patch testing on

human volunteers are essential methods for determining the safety of the formulation before it reaches the market.

< In Vitro Cytotoxicity Studies Using Cell Lines: Cytotoxicity studies assess the potential toxic effects of a
formulation on living cells. These studies are typically performed using cell cultures, such as L929 fibroblast cells,
to evaluate whether the active ingredients or the final product cause harmful effects to cells at the molecular or
cellular level. After exposure, various endpoints can be measured to assess cytotoxicity, such as cell viability

(using methods like the MTT assay or Trypan blue exclusion test), cell proliferation, or changes in cell
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morphology. If cell viability decreases significantly in comparison to the control group, this indicates potential

cytotoxicity, and further safety testing or formulation modifications may be required.*”

4.6. ADVANTAGES OF PAPER SOAP
Effective Against Fungal Infections Prevention of Fungal Growth: Antifungal paper soap is infused with active
ingredients (such as tea tree oil, clotrimazole, or other antifungal agents) that help prevent or treat common fungal
infections, like athlete's foot, ringworm, and fungal skin infections. Using it regularly can help minimize the risk of
developing these infections. Targeted Action: When used correctly, the antifungal properties help inhibit the growth
of fungi on the skin, making it a good option for people who are prone to skin infections due to sweaty conditions,
outdoor activities, or other risk factors.!*?

< Portable and Convenient On-the-Go Protection: Like regular paper soap, antifungal paper soap is compact,
making it easy to carry and use wherever needed—ideal for travel, camping, or public spaces (e.g., gyms,
swimming pools, or shared showers). It provides an accessible way to protect yourself from fungal infections in
places where you're more likely to encounter fungi.

<> Convenient for Sensitive Skin Gentle on Skin: Many antifungal paper soaps are designed with mild ingredients
that won't irritate sensitive skin. They often contain natural antifungal agents like tea tree oil or sulfur, which can
be gentler than harsher chemicals. Less Harsh Than Topical Creams: For people who have mild fungal infections,
antifungal paper soap can provide a gentler alternative to applying topical antifungal creams, which can sometimes
be greasy or leave residues.!!

<~ Eco-friendly Option Biodegradable: Like regular paper soap, antifungal paper soap is often made from
biodegradable materials, making it a more environmentally friendly option compared to plastic soap bottles or
tubes of antifungal creams. Minimal Packaging: Since it typically comes in compact packaging, antifungal paper
soap reduces waste associated with large bottles or plastic tubes. 4

<> The antifungal paper soap boasts a reduced risk of skin irritation, courtesy of its gentle and carefully crafted
formulation. By utilizing mild ingredients, maintaining a pH balance akin to the skin's natural level, and
minimizing irritation potential, this innovative soap ensures a comfortable user experience. Additionally, its
hypoallergenic and non-comedogenic properties make it an ideal choice for sensitive skin, while the absence of
fragrances further reduces the risk of adverse reactions.!*!

<~ Targeted Fungal Protection: Antifungal paper soap contains active ingredients (like tea tree oil or ketoconazole)

that help prevent or treat fungal infections, such as athlete’s foot or ringworm, while washing hands or body.

4.7. MARKETED PREPARATION OF ANTIFUNGAL PAPER SOAP

Table No: 4.7.1.
Brand Name Active Ingredient(s) FORMULATION | Target Fungal Infections
Medicated Antifungal | Clotrimazole, Tea Tree Oil | Paper Soap Sheets | Athlete's Foot, Ringworm,
Paper Soap Jock Itch
Anti-Fungal Soap Paper Ketoconazole, Aloe Vera Paper Soap Sheets | Fungal skin infections
FungiGuard Paper Soap Miconazole, Lavender Qil Paper Soap Sheets | Ringworm, Tinea Corporis
Dermaclean Fungal Paper | Terbinafine, = Chamomile | Paper Soap Sheets | Tinea Pedis (Athlete's Foot),
Soap Extract Tinea Cruris (Jock Itch)
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5. CONCLUSION

This study successfully formulated and evaluated a novel antifungal paper soap, offering a convenient, effective, and
portable alternative to traditional topical antifungal treatments. Incorporating proven antifungal agents such as
clotrimazole, miconazole, ketoconazole, tea tree oil, and zinc pyrithione, this innovative soap demonstrated excellent
physicochemical properties, antifungal efficacy, and user compliance. The paper soap's gentle formulation minimizes
skin irritation risk, making it suitable for sensitive skin. Its biodegradable and eco-friendly design reduces waste and
environmental impact. Overall, the antifungal paper soap presents a promising solution for managing fungal skin
infections, enhancing patient compliance, and providing targeted protection against fungal growth. Its development
contributes significantly to the field of dermatology and public health, offering a revolutionary approach to preventing
and treating fungal infections.
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