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Keywords: biocompatibility, and minimal side effects compared to synthetic products. Increasing
Herbal face scrub, Ficus awareness regarding the adverse effects of chemical-based formulations has led to a
religiosa, natural exfoliant, growing preference for plant-based cosmetic preparations. The present study focuses on
phytochemical screening, the formulation and evaluation of a herbal face scrub containing finely powdered Ficus
flavonoids, tannins, religiosa bark as a natural exfoliating agent. Ficus religiosa, commonly known as the
antioxidant activity, Peepal tree, is widely recognized in traditional systems of medicine such as Ayurveda
antimicrobial activity, for its antimicrobial, antioxidant, and wound-healing properties [1][2]. The formulation
cosmetic formulation, skin was developed using a combination of natural and functional ingredients including
exfoliation, herbal coconut oil, glycerin, rose oil, vitamin E, peppermint oil, stearic acid, and sodium lauryl
cosmetics, stability studies. sulfate. Each ingredient contributes specific roles such as moisturization, antioxidation,
DOI: emulsification, and cleansing. The bark powder serves as a mechanical exfoliant, aiding
10.5281/zenodo.20019951 in the removal of dead skin cells and impurities from the skin surface. The prepared

formulation was evaluated for various physicochemical and performance parameters
such as color, odor, pH, spreadability, viscosity, washability, foamability, irritation, and
stability. The pH of the formulation was maintained within the acceptable range of 5.5—
7, ensuring compatibility with the natural skin barrier. The results indicated that the
formulation exhibited good spreadability, moderate viscosity, effective cleansing
ability, and non-irritant behavior. The integration of traditional herbal knowledge with
modern formulation techniques demonstrates the potential of herbal face scrubs as safe,
effective, and environmentally sustainable alternatives to synthetic cosmetic products.
The study concludes that Ficus religiosa-based formulations can be successfully utilized
for improving skin health, promoting exfoliation, and maintaining overall skin hygiene.
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INTRODUCTION

Cosmetics have been an integral part of human
civilization for thousands of years, serving both
aesthetic and therapeutic purposes. Ancient
civilizations such as those in India, Egypt, and
China relied extensively on natural substances
derived from plants, minerals, and animal sources
for skincare and beautification. In traditional
Indian systems like Ayurveda, the use of herbal
ingredients for maintaining skin health has been
well documented [7][8].

In modern times, the cosmetic industry has
undergone significant transformation with the
introduction of synthetic formulations. While
these products offer immediate results, their long-
term use has been associated with adverse effects
such as skin irritation, allergic reactions, and
environmental concerns. This has led to a
resurgence of interest in herbal cosmetics, which
are considered safer and more sustainable
alternatives [17].

Herbal cosmetics are formulations that incorporate
plant-based ingredients possessing cosmetic and
therapeutic benefits. These products are rich in
phytochemicals such as flavonoids, phenolics,
alkaloids, and terpenoids, which contribute to their
antioxidant, antimicrobial, and anti-inflammatory
properties [18]. Such properties are particularly
beneficial in skincare, where protection against
environmental stressors and maintenance of skin
integrity are essential.

Among various skincare products, face scrubs play
a crucial role in maintaining skin health.
Exfoliation is a key process that involves the
removal of dead skin cells from the outermost
layer of the skin, thereby promoting cell renewal
and improving skin texture. Regular exfoliation
helps in unclogging pores, reducing acne

formation, and enhancing the penetration of active
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ingredients [15].Face scrubs can be broadly
classified into synthetic and herbal formulations.
Synthetic scrubs often contain microplastics or
harsh abrasives that may cause damage to the skin
barrier and contribute to environmental pollution.
In contrast, herbal scrubs utilize natural exfoliating
agents such as plant powders, seeds, and fruit
peels, which provide gentle exfoliation without
causing irritation [9][14].

Ficus religiosa is a medicinally important plant
belonging to the Moraceae family. It is widely
distributed across the Indian subcontinent and
holds significant cultural and religious importance.
Various parts of the plant, including bark, leaves,
fruits, and seeds, have been used in traditional
medicine for treating a variety of ailments [1][3].
The bark of Ficus religiosa is particularly rich in
bioactive compounds such as tannins, flavonoids,
and glycosides, which exhibit antimicrobial,
antioxidant, and wound-healing properties [2][21].

The use of Ficus religiosa bark powder in cosmetic
formulations offers several advantages. It acts as a
natural exfoliant, removing dead skin cells while
simultaneously providing therapeutic benefits.
Additionally, the presence of antioxidant
compounds helps in protecting the skin from
oxidative stress and premature aging.The present
study aims to develop a herbal face scrub using
finely powdered Ficus religiosa bark and evaluate
its physicochemical properties.

LITERATURE REVIEW
Overview of Herbal Cosmetics

Herbal cosmetics have gained significant attention
in recent years due to increasing consumer
preference for natural and safer alternatives to
synthetic products. These formulations utilize
plant-derived ingredients that not only enhance
aesthetic appearance but also provide therapeutic
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benefits. Compared to conventional cosmetics,
herbal products are considered to have fewer side
effects and better compatibility with the skin [5,9].
The integration of traditional knowledge with
modern cosmetic science has led to the
development of effective herbal formulations for
skincare applications.

Role of Exfoliation in Skin Care

Exfoliation is a crucial step in maintaining healthy
skin, as it facilitates the removal of dead cells from
the outermost layer of the skin (stratum corneum).
Accumulation of dead cells can lead to dullness,
clogged pores, and uneven skin
Mechanical exfoliation using scrubs is widely

texture.

employed to improve skin smoothness and
promote cell turnover [8]. Herbal exfoliants,
particularly those derived from plant materials, are
preferred due to their mild abrasive nature and
reduced risk of skin irritation.

Botanical Profile and Importance of Ficus
religiosa

Ficus religiosa, commonly known as the sacred
fig, is an important medicinal plant widely used in
traditional systems of medicine such as Ayurveda.
Various parts of the plant, including leaves, bark,
and roots, have been reported to possess
therapeutic properties. The bark, in particular, is
rich in bioactive compounds and has been
traditionally used for wound healing and treatment
of skin disorders [1,2]. The plant exhibits a wide
range of pharmacological activities, including
antimicrobial, antioxidant, and anti-inflammatory

effects, making it suitable for cosmetic
applications [3].

Phytochemical Constituents and  Their
Significance
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Phytochemical analysis of Ficus religiosa bark
reveals the presence of important bioactive
compounds such as flavonoids, phenolic
compounds, and tannins. These constituents are
responsible for the biological activities of the
plant. Flavonoids and phenolics are well known
for their antioxidant properties, which help in
neutralizing free radicals and protecting the skin
[34]. exhibit
astringent and  antimicrobial  properties,
contributing to skin tightening and prevention of
microbial infections [36].

from oxidative stress Tannins

Plant-derived compounds such as flavonoids and
tannins have also been reported to exert
antimicrobial effects by disrupting microbial cell
membranes and inhibiting enzymatic activity,
thereby preventing the growth of pathogenic
microorganisms [35]. This makes Ficus religiosa
an ideal candidate for incorporation into skincare
formulations aimed at improving skin hygiene and
preventing acne.

Herbal  Scrubs
Applications

and Their Cosmetic

Herbal face scrubs are widely used for exfoliation
and cleansing of the skin. These formulations
typically contain natural abrasive agents, along
with moisturizing and cleansing components. The
use of plant-based exfoliants provides gentle
exfoliation while minimizing damage to the skin.
Studies have shown that herbal scrubs can
effectively remove impurities,
texture, and enhance overall skin appearance [10].

improve skin

In addition to exfoliation, herbal scrubs often
contain bioactive compounds that provide
additional benefits such as antioxidant protection
and antimicrobial activity. This multifunctional
nature makes them highly desirable in modern
cosmetic formulations.
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Role of Excipients in Cosmetic Formulation

The effectiveness of a cosmetic formulation
depends not only on active ingredients but also on
the excipients used. Ingredients such as glycerin,
coconut oil, and stearic acid play a crucial role in
enhancing the stability, texture, and performance
of the product. Glycerin acts as a humectant,
attracting moisture and maintaining
hydration, while coconut oil functions as an
emollient, providing softness and smoothness to
the skin [19,20].

skin

Surfactants such as sodium lauryl sulfate are used
to enhance cleansing efficiency by reducing
surface tension and facilitating the removal of dirt
and oil. The proper combination of these
excipients ensures the development of a stable and
effective formulation [6,7].

Stability and
Formulations

Evaluation of Herbal

Evaluation and stability studies are essential to
ensure the quality and safety of cosmetic products.
Parameters such as pH, viscosity, spreadability,
and stability under different storage conditions are
commonly assessed to determine the suitability of
the formulation [30,33]. A formulation with
appropriate physicochemical properties is more
likely to be effective and acceptable to consumers.

Herbal formulations must also be evaluated for
their compatibility with skin to ensure they do not
cause irritation or adverse reactions. Proper
evaluation helps in optimizing the formulation and
improving its overall performance.

Summary of Literature

The literature indicates that herbal cosmetics,
particularly  those  containing  plant-based
exfoliants, offer significant advantages in terms of
safety and effectiveness. Ficus religiosa bark, due
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to its rich phytochemical composition, has strong
potential for use in skincare formulations. The
presence of antioxidant and antimicrobial
compounds supports its application in herbal face
scrubs. Additionally, the use of suitable excipients
ensures stability and enhances the functional
properties of the formulation.

Overall, previous studies provide a strong
scientific foundation for the development of a
herbal face scrub incorporating Ficus religiosa
bark as a natural exfoliating and therapeutic agent.

MATERIALS AND METHODS
Materials

All the materials used in the formulation were of
analytical or pharmaceutical grade and were
procured from reliable sources. The plant material,
Ficus religiosa bark, was collected and processed
for use as a natural exfoliating agent. Other
excipients such as coconut oil, glycerin, stearic
acid, sodium lauryl sulfate, rose oil, peppermint
oil, vitamin E, and purified water were used in the
formulation.

Each ingredient was selected based on its
functional role in the formulation. Coconut oil was
used as an emollient to provide skin softness,
while glycerin served as a humectant to retain
moisture. Stearic acid acted as a thickening agent
to provide the desired consistency. Sodium lauryl
sulfate was incorporated as a surfactant to enhance
cleansing properties. Essential oils such as rose oil
and peppermint oil were added to improve
fragrance and provide a soothing effect. Vitamin E
was included as an antioxidant to enhance product
stability.

All materials were stored under appropriate
conditions to prevent degradation before use. The
selection of ingredients was based on established
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cosmetic formulation principles and previous
studies [6,7].

Plant Collection and Processing
1. Collection of Plant Material

The bark of Ficus religiosa was collected from a
healthy and mature plant in a local area. The plant
was identified and authenticated based on its
morphological characteristics with reference to
standard botanical descriptions.

2. Cleaning and Drying

The collected bark was thoroughly washed with
distilled water to remove dirt, dust, and other
extraneous matter. After cleaning, the bark was
air-dried under shade at room temperature for
several days. Shade drying was preferred over
direct sunlight to preserve
phytoconstituents.

heat-sensitive

3. Pulverization and Sieving

The dried bark was coarsely cut into small pieces
and then ground into a fine powder using a
mechanical grinder. The powder was passed
through a standard sieve to obtain uniform particle
size. Uniformity in particle size is essential to
ensure consistent exfoliation and prevent skin
irritation.

The prepared bark powder was stored in an airtight
container in a cool and dry place to prevent
moisture absorption and microbial contamination
until further use.

Phytochemical Screening

Preliminary phytochemical screening of Ficus
religiosa bark powder was carried out to identify
the presence of major bioactive constituents using
standard procedures [11-13].

1. Test for Phenols (Ferric Chloride Test)

A small quantity of bark extract was treated with a
few drops of ferric chloride solution. The
appearance of a bluish-green coloration indicated
the presence of phenolic compounds.

2. Test for Flavonoids (Shinoda Test)

The extract was treated with magnesium turnings
followed by the
hydrochloric acid. The development of a pink to
reddish color confirmed the presence of
flavonoids.

addition of concentrated

3. Test for Tannins (Gelatin Test)

The extract was treated with gelatin solution
containing sodium chloride. The formation of a
white precipitate indicated the presence of tannins.

4. Storage
Table 3 : Phytochemical Screening test for Ficus Religiosa Bark extract
Sr. No. Test Name Phytoconstituents Procedure Summary Observation
1 Ferric Chloride Test Phenols Add Fecl3 solution to extract | Bluish-green colouration
2 Shinoda Test Flavonoids Add Mg + HCL to extract Pink colouration
3 Gelatin Test Tannins Add gelatin solution White precipitate

4. Significance of Phytochemical Screening

These phytoconstituents are
antioxidant, antimicrobial,

responsible for
and astringent
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properties, which contribute to the effectiveness of
the formulation.

Formulation Method
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The herbal face scrub was prepared using a
standard emulsification method, which ensures
uniform mixing of oil and aqueous phases [6,24].

1. Preparation of Oil Phase

Stearic acid and coconut oil were weighed
accurately and heated together in a water bath at
approximately 70—75°C until completely melted
and mixed uniformly.

2. Preparation of Aqueous Phase

In a separate beaker, glycerin and purified water
were mixed and heated to the same temperature as
the oil phase. Sodium lauryl sulfate was then
added to the aqueous phase with continuous
stirring to ensure complete dissolution.

3. Emulsification Process

The hot aqueous phase was gradually added to the
oil phase with continuous stirring. The mixture
was stirred continuously until a uniform emulsion
was formed.

4. Addition of Active Ingredient

After cooling the emulsion to room temperature,
the prepared Ficus religiosa bark powder was
added slowly with constant mixing to ensure
uniform distribution.

5. Addition of Additives

Vitamin E, rose oil, and peppermint oil were added
to the formulation and mixed thoroughly to
enhance  stability, fragrance, and
acceptability.

user

6. pH Adjustment

The pH of the formulation was checked and
adjusted within the range of 5.5-7 to ensure
compatibility with skin.
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7. Final Product

The final formulation was transferred into a clean,
airtight container and stored under suitable
conditions for further evaluation.

Evaluation Methods

The prepared herbal face scrub was evaluated
using standard physicochemical and performance
tests to assess its quality, stability, and suitability
for topical application [7,23].

1. Organoleptic Evaluation

The formulation was evaluated for color, odor,
texture, and appearance through visual inspection.

2. pH Determination

The pH was measured using a digital pH meter
after dispersing the formulation in distilled water.

3. Viscosity Measurement

Viscosity was measured using a cone and plate
viscometer at controlled temperature conditions.

4. Spreadability Test

Spreadability was determined using the glass slide
method, measuring the ease of spreading under
applied weight.

5. Grittiness Test

The formulation was evaluated manually to assess
the presence and uniformity of abrasive particles.

6. Washability Test

The ease of removal of the formulation from the
skin using water was assessed.

7. Foamability Test
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Foam formation was measured by shaking the
formulation in water and observing the foam
volume.

8. Extrudability Test

The formulation was tested for ease of extrusion
from a container under applied pressure.

9. Irritation Test

A small quantity of the formulation was applied to
the skin to observe any signs of irritation.

10. Stability Studies

The formulation was stored under different
conditions and observed for changes in physical
properties over time.

FORMULATION DEVELOPMENT
Introduction

Formulation development is a critical stage in the
preparation of any cosmetic product, as it
determines the stability, effectiveness, and user
acceptability of the final product. In the present
study, a herbal face scrub containing Ficus
religiosa bark powder was developed using
suitable  excipients to achieve  optimal
physicochemical and functional properties.

The formulation was designed to combine
exfoliating,  cleansing,  moisturizing, and
stabilizing functions in a single product. Standard
pharmaceutical formulation principles
followed to ensure uniformity, stability, and
performance [6,24].

were

Sr. Ingredient Function | Quantity
No.
1 Ficus religiosa Exfoliant 10gm
Bark Powder
2 Coconut oil Emollient 15ml
3 Glycerin Humectant 20gm

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

4 Steric acid Thickener 8gm
5 Sodium Lauran Surfactant Sgm
sulphate
6 Rose oil Fragrance Iml
7 Vitamin E Antioxidant Igm
8 Peppermint oil Cooling 0.5ml
agent

9 Water Vehicle 39.5gm
10 Total 100gm

Selection of Ingredients

The selection of ingredients was based on their
functional roles and compatibility with the skin.
Each component was carefully chosen to
contribute to the overall performance of the
formulation.

Fig : All Chemical and Ingredient
1. Active Ingredient
Ficus religiosa Bark Powder (10 g):

Acts as a natural exfoliating agent. It contains
bioactive compounds such as flavonoids, phenols,
and tannins, which provide antioxidant,
antimicrobial, and astringent properties.
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Fig : Ficus religiosa Bark Powder

2. Emollient

Coconut Oil (15 g): Used as an emollient to soften
and smooth the skin. It forms a protective layer
that prevents moisture loss and enhances skin
hydration.

3. Humectant

Glycerin (20 g): Acts as a humectant by attracting
moisture from the environment into the skin,
thereby maintaining hydration and improving skin
elasticity.

4. Thickening Agent

Stearic Acid (8 g): Provides viscosity and
structural stability to the formulation. It also
contributes to the creamy consistency of the
product.

5. Surfactant

Sodium Lauryl Sulfate (5 g): Enhances cleansing
action by reducing surface tension, allowing the
removal of dirt and oil from the skin.

6. Fragrance and Additives
Rose Oil (1 g): Provides pleasant fragrance and

mild antioxidant effect.
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Peppermint Oil (0.5 g): Imparts a cooling

sensation and refreshing effect.

Vitamin E (1 g): Acts as an antioxidant and
improves product stability.

7. Vehicle

Purified Water (39.5 g): Serves as the base for the
formulation and helps in dissolving water-soluble
components.

Formulation Design Considerations

Several  factors considered  during

formulation development:

WwEre

e Skin compatibility: pH adjusted between 5.5—
7

e Consistency: Semi-solid, creamy texture
e Exfoliation: Mild abrasive action

e Stability: No phase separation

e Ease of application: Good spreadability

These considerations ensured the development of
a balanced and effective formulation.

Method of Preparation

The formulation was prepared using a hot
emulsification method, which 1s widely used in the
preparation of semi-solid dosage forms [25].

1. Preparation of Oil Phase

Stearic acid and coconut oil were accurately
weighed and heated together in a water bath at 70—
75°C until completely melted. This phase forms
the lipid component of the formulation.
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Fig :- Oil Phase

2. Preparation of Aqueous Phase

In a separate beaker, purified water and glycerin
were mixed and heated to the same temperature.
Sodium lauryl sulfate was added with continuous
stirring to ensure complete dissolution.

Fig :- Water Phase

3. Emulsification Process

The aqueous phase was slowly added to the oil
phase with continuous stirring. The mixture was
stirred vigorously to form a uniform emulsion.

N
74
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Fig: Emulsification Process

Proper temperature control during this stage is
essential to ensure stability and prevent phase
separation [6].

4. Cooling and Addition of Active Ingredient

After emulsification, the mixture was allowed to
cool to room temperature. The Ficus religiosa bark
powder was then added gradually with continuous
mixing to ensure uniform distribution.

Fig : Addition of Active Ingredient

5. Addition of Additives

Vitamin E, rose oil, and peppermint oil were added
at lower temperatures to prevent degradation. The
formulation was mixed thoroughly to ensure
homogeneity.
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6. pH Adjustment

The pH of the formulation was measured and
adjusted to approximately 6.2 using suitable
agents to ensure skin compatibility.

7. Final Product

The prepared formulation was transferred into a
clean, airtight container and stored under suitable
conditions for further evaluation.

Fig : Final Product

Optimization of Formulation

The formulation was optimized based on trial
batches to achieve desired properties such as:

e Smooth texture

e Appropriate viscosity

e Uniform distribution of exfoliating particles
e Stability under storage conditions

Adjustments in the concentration of stearic acid
and glycerin were made to obtain the desired
consistency and spreadability.

Role of Excipients in Final Product
Performance
\‘!ijz"} INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

\

S

Each contributed to the final

characteristics of the formulation:

excipient

1. Stearic acid: Improved viscosity and stability
2. Glycerin: Enhanced moisture retention

3. Coconut oil: Provided emollient effect

4. SLS: Improved cleansing and foamability

5. Essential oils: Enhanced sensory properties

The synergistic effect of these components
resulted in a stable and effective formulation.

Challenges in Formulation Development

During formulation,
encountered:

certain challenges were

Achieving uniform dispersion of bark powder
Maintaining stability without phase separation
Balancing viscosity and spreadability

These challenges were addressed through proper
mixing techniques and optimization of ingredient
concentrations.

EVALUATION PARAMETERS
Introduction

Evaluation of cosmetic formulations is essential to
ensure their quality, safety, stability, and
performance. The prepared herbal face scrub was
subjected to a series of physicochemical and
functional tests to assess its suitability for topical
application. These parameters help in determining
product consistency, effectiveness, and user
acceptability. Standard procedures were followed
for evaluation as described in pharmaceutical and
cosmetic science literature [7,8].
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Organoleptic Evaluation

Organoleptic properties provide a preliminary
assessment of the formulation based on sensory
characteristics.

Parameters evaluated:

e Color
e QOdor
e Texture

e Appearance

The formulation was visually inspected and
manually evaluated. A smooth texture, pleasant
odor, and uniform appearance indicate good

product quality.
pH Determination

The pH of the formulation is an important
parameter, as it should be compatible with the
natural pH of the skin to avoid irritation.

Procedure: A 1% dispersion of the formulation
was prepared in distilled water, and the pH was
measured using a calibrated digital pH meter.

Result: The pH of the formulation was found to be
6.2, which falls within the acceptable skin range.

Viscosity Measurement

Viscosity determines the consistency and flow
behavior of the formulation, which directly affects
its application and stability.

Procedure: Viscosity was measured using a cone
and plate viscometer at:

Temperature: 25°C

Speed: 25 rpm

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

Result: The formulation exhibited a creamy
consistency with moderate viscosity (~28000 cP),
indicating good spreadability and stability.

Spreadability Test

Spreadability determines the ease with which the
formulation can be applied to the skin.

Formula:-S=M*L/T

Where:

S = Spreadability

M = Weight applied (g)

L = Length moved by glass slide (cm)
T = Time taken (sec)

Interpretation:

Higher spreadability indicates better ease of
application.

Grittiness Test

Grittiness i1s an important parameter for scrub
formulations, as it determines the exfoliating
efficiency.

Procedure: The formulation was rubbed between
fingers to evaluate the presence and uniform
distribution of abrasive particles.

Result: The formulation showed uniform and mild
grittiness, suitable for exfoliation without causing
irritation.

Washability Test

Washability  determines how  easily the
formulation can be removed from the skin.

495 |Page



Amar Idhol, Int. J. of Pharm. Sci., 2026, Vol 4, Issue 5, 485-507 | Research

Procedure: The scrub was applied to the skin and
rinsed with water.

Result: The formulation was easily washable,
leaving no residue.

Foamability Test

Foamability indicates the cleansing ability of the
formulation.

Procedure: A known quantity of formulation was
shaken with water in a measuring cylinder, and
foam height was recorded.

Result: Moderate foam formation was observed,
indicating effective cleansing.

Extrudability Test

Extrudability measures the ease with which the
formulation can be expelled from a container.

Procedure: The formulation was filled in a

collapsible tube, and pressure was applied.

Result:  The showed
extrudability, indicating user convenience.

formulation good

Irritation Test

This test evaluates the safety of the formulation for
skin application.

Procedure: A small amount of the formulation was
applied to a small area of skin and observed for 24
hours.

Result:No signs of redness, itching, or irritation
were observed.

Stability Studies

Stability studies are performed to assess the
physical and chemical stability of the formulation
over time.

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

Procedure: sThe formulation was stored under
different conditions:

Room temperature (25°C)

Elevated temperature (40°C)

Table 2 : Stability Study results Of the formulation
Under various storage conditions

Sr. | Condition | Observation | Observation
No. (10 Days) (30 Days)
1 Room stable No Change
temperature
2 Elevated stable Slight
temperature viscosity
change
RESULTS AND DISCUSSION
Introduction

The prepared herbal face scrub containing Ficus
religiosa bark powder was evaluated for various
physicochemical and performance parameters.
The results obtained from these evaluations were
analyzed and compared with  standard
requirements as well as a marketed formulation to
determine the effectiveness, stability, and
suitability of the developed product. The
discussion emphasizes the correlation between
formulation components and observed properties,
supported by existing scientific literature.

Organoleptic Properties

The formulation exhibited a light brown color,
which is characteristic of the natural bark powder
used as an exfoliating agent. The odor was found
to be pleasant due to the presence of essential oils
such as rose oil and peppermint oil. The texture of
the formulation was smooth and creamy, with
uniformly distributed exfoliating particles.

The absence of phase separation and the uniform
appearance indicate good formulation stability.
These characteristics are essential for consumer
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acceptance and are consistent with standard
cosmetic requirements [7].

pH Analysis

The pH of the formulation was found to be 6.2,
which lies within the acceptable range for topical
skin applications (5.5—7). Maintaining a pH close
to that of the skin is crucial to prevent irritation and
maintain the integrity of the skin barrier.

A slightly acidic to neutral pH supports the natural
defense mechanism of the skin and enhances
compatibility with the formulation. Similar
findings have been reported in cosmetic
formulations where pH adjustment improves
product safety and effectiveness [8].

Viscosity and Rheological Behavior

The viscosity of the formulation was measured to
be approximately 28000 cP, indicating a
moderately viscous, creamy consistency. This
viscosity range is considered ideal for topical
scrubs, as it ensures ease of application while
preventing runoff from the skin.

The presence of stearic acid contributed
significantly to the viscosity and structural
stability of the formulation. A balanced viscosity
is essential to maintain uniform distribution of
exfoliating particles and enhance user experience.
Studies have shown that appropriate viscosity
improves both stability and spreadability of
cosmetic products [7].

Spreadability

The spreadability of the formulation was found to
be satisfactory, indicating that the scrub can be
easily applied over the skin surface with minimal

effort. Good spreadability ensures uniform
coverage, which 1is essential for effective
exfoliation.
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The presence of glycerin and coconut oil
contributed to smooth application and reduced
friction during spreading. High spreadability is a
desirable property in cosmetic formulations, as it
enhances and product

user convenience

performance [7].
Grittiness and Exfoliating Efficiency

The formulation exhibited uniform and mild
grittiness, which is ideal for exfoliation. The finely
powdered Ficus religiosa bark provided gentle
abrasive action, helping in the removal of dead
skin cells without causing damage to the skin.

Uniform particle size distribution is critical in
scrub formulations, as irregular particles may
cause irritation. The observed grittiness indicates
that the processing method was effective in
achieving suitable particle size.

Washability

The formulation was found to be easily washable,
leaving no residue on the skin. This property is
important for consumer acceptability and ensures
that the product does not clog pores or leave an
oily film.

The presence of sodium lauryl sulfate contributed
to the cleansing action and improved washability.
Efficient washability is essential in cosmetic
formulations to provide a clean and refreshing feel
after use [8].

Foamability

Moderate foam formation was observed during
testing, indicating adequate cleansing ability.
While excessive foam is not required for scrubs, a
certain level of foam enhances the perception of
cleanliness among users.
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The inclusion of sodium lauryl sulfate as a
surfactant contributed to foam generation.
Balanced foamability ensures effective removal of
dirt and oil without causing excessive dryness.

Extrudability

The formulation demonstrated good extrudability,
indicating that it can be easily dispensed from a
container or tube. This property is essential for
user convenience and proper dosing of the product.

The semi-solid consistency of the formulation
ensured that it could be extruded smoothly without
force, which is an important
characteristic for commercial viability.

excessive

Irritation Test

The irritation study revealed that the formulation
did not cause any redness, itching, or discomfort
when applied to the skin. This indicates that the
product is safe for topical application.

The use of natural ingredients and maintenance of
appropriate pH contributed to the non-irritant
nature of the formulation. Safety is a critical factor
in cosmetic products, and the absence of irritation
supports the suitability of the formulation.

Stability Studies

The stability studies showed that the formulation
remained stable under both room temperature and
elevated temperature conditions over a period of
30 days. No significant changes were observed in
color, odor, consistency, or phase separation.

At higher temperatures, a slight change in
consistency was observed, but it remained within
acceptable limits. Stability is an important
parameter that determines the shelf life of a

product, and the results indicate that the
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formulation is stable under normal
conditions [30,33].

storage

Phytochemical Screening Results

The phytochemical analysis confirmed the
presence of phenols, flavonoids, and tannins in the
formulation.

Phenols were confirmed by the appearance of a
bluish-green color in the ferric chloride test.

Flavonoids showed a pink to reddish coloration in
the Shinoda test.

Tannins produced a white precipitate in the gelatin
test.

These compounds are known for their antioxidant
and antimicrobial properties, which enhance the
therapeutic value of the formulation. Flavonoids
and phenolic compounds help in neutralizing free
radicals, while tannins contribute to astringent and
antimicrobial effects [34-36].

Comparative Evaluation with Marketed

Product

The formulated scrub was compared with a
marketed product (Himalaya face scrub) based on
key parameters such as pH, viscosity,
spreadability, and foamability.

The results indicated that the formulated product
exhibited:

e Comparable pH

Slightly lower viscosity (better spreadability)

e Improved exfoliating efficiency

Adequate foamability
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This comparison demonstrates that the developed
formulation performs similarly or better than
commercially available products, highlighting its
potential as an effective herbal alternative [16,31].

Correlation of Ingredients with Performance

The observed results can be directly correlated
with the formulation components:

e Ficus religiosa bark — Exfoliation +
antimicrobial activity

e Glycerin — Moisturization and smooth

spreadability

e Coconut oil — Skin softening and emollient
effect

e Stearic acid — Viscosity and structural
stability

e Sodium lauryl sulfate — Cleansing and
foamability

This synergy between ingredients contributed to
the overall effectiveness of the formulation.

Overall Discussion

The results clearly indicate that the prepared
herbal face scrub meets all essential criteria for an
ideal cosmetic formulation. The physicochemical
properties were within acceptable limits, and the
product demonstrated good stability, safety, and
performance.

The presence of bioactive phytoconstituents
enhances the functional benefits of the
formulation, making it not only a cosmetic product
but also a therapeutic one. The study supports the
use of Ficus religiosa bark as a natural exfoliating
agent with additional skin benefits.
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MECHANISM OF ACTION
Introduction

The effectiveness of the formulated herbal face
scrub is attributed to the combined action of its
phytoconstituents and excipients. The primary
exfoliation,
antioxidant protection, antimicrobial activity, and
astringent effects, which collectively contribute to
improved skin health. The presence of bioactive
compounds such as flavonoids, phenolic
compounds, and tannins in Ficus religiosa bark
plays a significant role in these mechanisms.

mechanism involves mechanical

Mechanical Exfoliation

The fundamental mechanism of a face scrub is
mechanical exfoliation. The finely powdered Ficus
religiosa bark acts as a natural abrasive agent that
helps in the removal of dead skin cells from the
stratum corneum.

When the formulation is applied and gently
massaged over the skin, the abrasive particles
loosen and detach accumulated dead cells, dirt,
and excess oil. This process promotes cell turnover
and enhances the regeneration of new skin cells,
resulting in smoother and brighter skin.

Unlike synthetic exfoliants, natural plant-based
particles provide mild exfoliation, reducing the
risk of micro-abrasions and skin damage. The
uniform particle size achieved during processing
ensures consistent exfoliating action without
causing irritation.

Antioxidant Activity

Oxidative stress caused by free radicals is one of
the major factors responsible for skin aging,
pigmentation, and damage. The presence of
flavonoids and phenolic compounds in Ficus
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religiosa bark contributes

antioxidant activity.

significantly to

These compounds act by neutralizing free radicals
through electron donation, thereby preventing
oxidative damage to skin cells. Flavonoids
stabilize reactive oxygen species (ROS) and
inhibit lipid peroxidation, protecting the structural
integrity of the skin [34].

The antioxidant mechanism can be summarized as
follows:

e Scavenging of free radicals

¢ Inhibition of oxidative chain reactions

e Protection of cellular components such as
lipids and proteins

e This activity helps in maintaining youthful
skin and reducing signs of aging.

Antimicrobial Activity

The antimicrobial activity of the formulation plays
a crucial role in maintaining skin hygiene and
preventing  infections such  as
Phytoconstituents such as flavonoids and tannins
exhibit antimicrobial properties through multiple
mechanisms.

acne.

These compounds disrupt microbial cell
membranes, leading to leakage of intracellular
components and eventual cell death. They also
interfere with essential enzymatic processes
required for microbial survival [35].

The antimicrobial mechanism includes:

e Disruption of cell membrane integrity
e Inhibition of microbial enzymes
e Interference with nutrient uptake

This activity helps in reducing microbial load on
the skin and prevents the formation of acne and
other skin infections.
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Astringent Action of Tannins

Tannins present in Ficus religiosa bark exhibit
astringent properties, which contribute to skin
tightening and pore reduction. These compounds
interact with skin proteins and cause their
precipitation, leading to contraction of skin tissues.

The astringent effect results in:

e Tightening of skin pores
e Reduction in excess oil secretion
e Improvement in skin texture

Additionally, tannins enhance the protective
barrier of the skin, making it less susceptible to
external contaminants [36].

Moisturizing and Emollient Effect

The formulation contains glycerin and coconut oil,
which play a vital role in maintaining skin
hydration. Glycerin acts as a humectant by
attracting moisture from the environment into the
skin, while coconut oil forms a protective layer
that prevents moisture loss.

This dual mechanism ensures that the skin remains
hydrated even after exfoliation, preventing dryness
and irritation. Proper hydration is essential for
maintaining skin elasticity and smoothness.

Cleansing and Surfactant Action

Sodium lauryl sulfate present in the formulation
acts as a surfactant that enhances the cleansing
efficiency of the scrub. It reduces surface tension,
allowing water to mix with oil and dirt on the skin
surface.

This results in:
e Effective removal of impurities

e Enhanced foam formation
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e Improved washing efficiency

The surfactant action complements the exfoliating
mechanism by ensuring complete cleansing of the
skin.

Synergistic Effect of Ingredients

The overall effectiveness of the formulation is due
to the synergistic interaction between its
components. Each ingredient contributes to a
specific function, and their combined action
enhances the overall performance of the product.

e Exfoliation removes dead cells

e Antioxidants protect against damage
e Antimicrobials prevent infection

e Moisturizers maintain hydration

e Surfactants ensure cleansing

This multi-functional mechanism makes the
formulation more effective compared to single-
action products.

ADVANTAGES AND LIMITATIONS
Introduction

The development of herbal cosmetic formulations
has gained considerable attention due to their
safety, efficacy, and consumer preference for
natural products. The formulated herbal face scrub
containing Ficus religiosa bark demonstrates
several advantages over conventional synthetic
products. However, certain limitations must also
be considered for its practical application and
future improvement. A balanced evaluation of
advantages and limitations is essential to assess the
overall feasibility of the formulation.

Advantages of the Formulation

1. Use of Natural Ingredients

INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES

One of the primary advantages of the formulation
is the use of plant-based ingredients, particularly
Ficus religiosa bark, which serves as a natural
exfoliant. Herbal cosmetics are
considered safer and more compatible with the

generally

skin compared to synthetic alternatives, as they are
less likely to cause adverse reactions [39].

2. Multifunctional Properties

The formulation exhibits multiple beneficial
properties due to the presence of phytoconstituents
such as flavonoids, phenols, and tannins. These
compounds provide antioxidant, antimicrobial,
and astringent effects, making the product not only
a cosmetic but also a therapeutic formulation.

This multifunctional nature enhances the overall
effectiveness of the scrub by addressing various
skin concerns simultaneously.

3. Mild and Effective Exfoliation

The finely powdered bark provides gentle
exfoliation without causing damage to the skin.
Unlike synthetic exfoliants, which may be harsh
and abrasive, natural exfoliating particles ensure
safe removal of dead skin cells.

This makes the formulation suitable for regular use
and for individuals with sensitive skin.

4. Skin Compatibility

The pH of the formulation (6.2) is within the
acceptable range for skin application, which
minimizes the risk of irritation. Additionally, the
presence of moisturizing agents such as glycerin
and coconut oil helps in maintaining skin
hydration.

The irritation test confirmed that the formulation is
non-irritant, further supporting its safety profile.
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5. Environmental Friendliness

Herbal formulations are generally biodegradable
and environmentally friendly compared to
synthetic cosmetics. The use of natural ingredients
reduces the environmental impact and supports
sustainable practices [40].

6. Consumer Acceptability

The formulation exhibited desirable organoleptic
properties such as pleasant odor, smooth texture,
and attractive appearance. These characteristics
are important for consumer acceptance and market
potential.

7. Cost-Effectiveness

The ingredients used in the formulation are easily
available and relatively inexpensive. This makes
the product economically viable for large-scale
production and commercialization.

Limitations of the Formulation
1. Stability Concerns

Although the formulation showed stability during
the study period, herbal products are generally
more prone to degradation compared to synthetic
formulations. Factors such as temperature, light,
and microbial contamination may affect long-term
stability.

Extended stability studies are required to
determine shelf life under various storage
conditions.

2. Variability in Natural Ingredients

The composition of plant-based materials may
vary depending on factors such as geographical
location, climate, and harvesting conditions. This
variability can affect the consistency and
effectiveness of the formulation.
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Standardization of raw materials is necessary to
ensure uniform quality.

3. Limited Shelf Life

Herbal formulations typically have a shorter shelf
life compared to synthetic products due to the
absence of strong preservatives. Although natural
antioxidants like vitamin E were used, additional
preservation strategies may be required.

4. Moderate Foamability

The formulation exhibited moderate foamability,
which may not meet the expectations of some
consumers who associate higher foam with better
is not

cleansing. However, excessive foam

essential for effective cleaning.
5. Sensory Variability

Natural ingredients may impart variations in color
and odor over time. While this does not affect
functionality, it influence

may consumer

perception.
6. Lack of Advanced Clinical Evaluation

The study was limited to laboratory-scale
evaluation and basic skin compatibility testing.
Advanced clinical studies and dermatological
testing are required to establish long-term safety
and efficacy.

Overall Assessment

The advantages of the formulation significantly
outweigh its limitations. The product demonstrates
excellent potential as a safe, effective, and
environmentally friendly cosmetic formulation.
However, addressing the identified limitations
through further research and optimization can
enhance its commercial viability and acceptance.
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FUTURE SCOPE
Introduction

The present study demonstrates the successful
formulation and evaluation of a herbal face scrub
containing Ficus religiosa bark powder. While the
formulation showed promising results in terms of
safety, stability, and effectiveness, there remains
significant scope for further
development. Advancements in cosmetic science
and herbal technology provide opportunities to
enhance the formulation and expand its
applications.

research and

Advanced Phytochemical Analysis

The study
phytochemical screening to identify the presence
of major bioactive compounds such as flavonoids,
tannins, and phenols. However, future studies can

current involved  preliminary

focus on detailed quantitative and qualitative
analysis using advanced analytical techniques
such as High-Performance Liquid
Chromatography (HPLC), Gas Chromatography-
Mass Spectrometry (GC-MS), and spectroscopy.

These techniques will help in identifying specific
active constituents and their concentrations,
leading to better standardization and improved
formulation design [27].

Development of Novel Delivery Systems

The effectiveness of topical formulations can be
enhanced by incorporating advanced drug delivery
systems such as nanoemulsions, liposomes, and
microencapsulation techniques. These systems
improve the penetration of active compounds into
deeper layers of the skin, thereby increasing their
bioavailability and effectiveness.
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Future research can explore the incorporation of
Ficus religiosa extracts into such delivery systems
to enhance therapeutic outcomes [21].

Clinical and Dermatological Studies

Although the formulation was found to be safe
based on basic irritation testing, extensive clinical
and dermatological studies are required to confirm
its long-term safety and efficacy. Controlled
clinical trials involving a larger population can
provide more reliable data regarding the product’s
performance.

Such studies can evaluate parameters such as
reduction in acne, improvement in skin texture,
and long-term skin compatibility.

Stability Enhancement and Shelf-Life Studies

Further research can focus on improving the
stability of the formulation by incorporating
natural preservatives and optimizing storage
conditions. Accelerated stability studies under
varying environmental conditions can be
conducted to determine the shelf life more
accurately.

This will help in developing a formulation suitable
for commercial distribution.

Standardization of Raw Materials

Variability in plant-based materials is one of the
major challenges in herbal formulations. Future
work should focus on standardizing the raw
material in terms of particle size, moisture content,
and phytochemical composition.

Establishing quality control parameters will ensure
consistency and reproducibility of the formulation.

Product Diversification
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The concept of using Ficus religiosa in cosmetic
formulations can be extended to develop a range
of skincare products such as:

e Face wash

e Face masks

e Creams and lotions
e Anti-acne gels

This diversification can increase the commercial
potential of the plant and expand its application in
the cosmetic industry.

Incorporation of Additional Herbal Ingredients

Future formulations may include other herbal
ingredients with complementary properties, such
as aloe vera, neem, turmeric, or sandalwood. The
combination of multiple plant extracts can enhance
the overall efficacy of the product through
synergistic effects.

Environmental and Sustainable Approaches

With increasing emphasis on sustainability, future
research can focus on eco-friendly packaging and
green extraction methods. The wuse of
biodegradable materials and sustainable sourcing
of raw materials will contribute to environmental
conservation.

Commercialization and Scale-Up

The formulation developed in this study can be
further optimized for large-scale production.
Scale-up studies are required to ensure that the
product maintains its quality and stability during
manufacturing.

CONCLUSION

Summary of the Study
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The present study focused on the formulation and
evaluation of a herbal face scrub containing Ficus
religiosa bark powder as a natural exfoliating
agent. The formulation was developed using
suitable  excipients to achieve desirable
physicochemical properties, stability, and user
acceptability. The integration of traditional herbal
knowledge with modern cosmetic formulation
techniques enabled the development of a product
that is both effective and safe for topical
application.

Key Findings

The results obtained from the evaluation studies
indicate that the formulated herbal face scrub
meets the essential criteria required for a cosmetic
product. The formulation exhibited:

e Acceptable organoleptic properties, including
pleasant odor, smooth texture, and uniform
appearance

e A pH value of 6.2, which is compatible with
the natural pH of the skin

e Moderate viscosity (~28000 cP), ensuring
ease of application and stability

e Good spreadability and extrudability,
contributing to user convenience

e Uniform grittiness, providing effective yet
gentle exfoliation

e FEasy washability without leaving residue

e Moderate foamability, indicating adequate
cleansing ability

e No signs of irritation, confirming its safety for
skin application

e Stability under different storage conditions

These findings demonstrate that the formulation is
stable, safe, and suitable for regular use.

Significance of Phytoconstituents
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The phytochemical screening confirmed the
presence of bioactive compounds such as
flavonoids, phenols, and tannins in Ficus religiosa
bark. These compounds are responsible for the
antioxidant, antimicrobial, and  astringent
properties of the formulation.

Flavonoids and phenolic compounds contribute to
the neutralization of free radicals, thereby
protecting the skin from oxidative stress and
premature aging. Tannins provide astringent
effects, helping in tightening the skin and reducing
pore size. Additionally, these phytoconstituents
exhibit antimicrobial activity, which plays a vital
role in maintaining skin hygiene and preventing
infections.

Performance Evaluation

The comparative evaluation with a marketed
formulation demonstrated that the developed
herbal scrub performs comparably in terms of
physicochemical and functional parameters. In
some aspects, such as spreadability and exfoliating
efficiency, the formulated product showed

improved performance.

This indicates that herbal formulations can serve
as effective alternatives to conventional cosmetic
products, supporting the growing demand for
natural and safe skincare solutions.

Advantages of the Formulation

The formulation offers several
including the wuse of natural

advantages,
ingredients,
multifunctional properties, and environmental
friendliness. Herbal cosmetics are widely
preferred due to their reduced side effects and
better compatibility with the skin [5].

The use of Ficus religiosa as a natural exfoliating
agent enhances the therapeutic value of the
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product, making it suitable for modern cosmetic
applications.

Limitations and Considerations

Despite its advantages, certain limitations such as
variability in natural ingredients and potential
stability addressed.
Standardization of raw materials and extended
stability for ensuring
consistent quality and long-term effectiveness.

concerns must be

studies are essential

However, these limitations can be overcome
through further research and optimization.

Overall Conclusion

Based on the results of this study, it can be
concluded that the herbal face scrub formulated
using Ficus religiosa bark is a safe, effective, and
stable product. The
successfully combines exfoliating, antioxidant,
and antimicrobial properties, making it suitable for
maintaining healthy skin.

cosmetic formulation

The study highlights the potential of herbal
ingredients in cosmetic formulations and supports
their use as alternatives to synthetic products. The
increasing demand for natural and eco-friendly
cosmetics further emphasizes the relevance of
such formulations in the modern cosmetic industry
[39].
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