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ABSTRACT

Excessive exposure to ultraviolet (UV) radiation
is a major cause of skin damage, photoaging,
and skin cancer. Although synthetic sunscreens
are widely available, they are often associated
with adverse effects such as skin irritation,
allergic reactions, and environmental concerns.
The present study aimed to formulate and
evaluate a herbal sunscreen cream utilizing
natural plant extracts with proven antioxidant
and UV-protective properties. Selected herbal
ingredients rich in flavonoids, phenolics, and
essential oils were incorporated into a cream
base using standard formulation techniques. The
prepared herbal sunscreen was evaluated for
physicochemical parameters including
appearance, spreadability, pH, viscosity, and
stability. In vitro sun protection factor (SPF) was
determined using spectrophotometric methods,
while antioxidant potential was assessed through
free radical scavenging assays. The formulation
exhibited favorable physicochemical
characteristics, good stability under different
storage conditions, and a significant SPF value
within the recommended protective range. The
herbal sunscreen also demonstrated notable
antioxidant activity, suggesting dual benefits of
UV protection and free radical defense. These
findings support the potential of herbal
sunscreens as safe, effective, and eco-friendly
alternatives to conventional chemical
sunscreens.

1. INTRODUCTION

Sunscreen is also referred to as sunblock cream;
that is applied to the skin to shield it from the
sun's damaging rays and avoid sunburn.
Sunscreen is a chemical substance that helps

shield you from UV radiation, which is what
causes sunburn. [1, 2] Based on a combination
of medical plants and some fixed oils, sunscreen
formulation. Sunscreen can be an organic or
inorganic spray gel or other topically applied
solutions that reduce sunburn and other skin
damage while protecting the skin from the sun's
UV rays. The sun's UVA and UVB radiation
cause skin cells to get damaged as a result of the
skin producing reactive oxygen species. [1, 2]
There are two categories of sunscreen;
Physical sunscreen — Those that reflect the
sunlight.
Chemical sunscreen — Those that absorb the UV
light.
Only external usage is permitted for sunscreen
agents. The application of sunscreen to provide
UV protection. The sunscreen formulation's
capacity to prevent UV-induced sunburn and its
chemo preventive activity determine how well it
will shield the treated region from sunburn when
applied topically. The generation of Reactive
Oxygen Species (ROS), which interact with
proteins and lipids and subsequently modify
them, is the primary mechanism of skin damage
by UV radiations. The sun's ultraviolet rays
UVB and UVA, to a
lesser extent, cause skin damage. [1] Sunscreen
should contain antioxidant agent in addition to
sunblock agent to be successful in protection of
photo ageing and skin cancer.
Classification of sunscreen:-
Sunscreen are classified as topical or systemic
based on the route of administration. Topical
sunscreen is further separated into two
types based on its mechanism of protection.
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Organic sunscreen- Organic sunscreen works by
absorbing into the skin and converting UV
radiation into heat. Organic sunscreen actives
chemical carbon compound.

Inorganic sunscreen- These are particles that
scatter and reflect UV rays. They act as physical
barrier to UV light.

Mechanism of Photo Protection:-

Sunscreen act by prevent the skin from UV
exposure. They works on two different
mechanisms:

UV radiation from the skin surface is scattered
and reflected by mineral-based, inorganic
sunscreen work on this mechanism by prevents
sun rays from the skin surface.

Organic sunscreen works on this mechanism by
absorbing UV energy and converting it into heat
energy thus reducing its harmful effects and the
depth to which can penetrate the skin.

Sunscreen protection factor (SPF):-

Sunscreen protection factor (SPF), which is the
ratio of UV energy needed to create a low
erythema dose in protected skin to unprotected
skin, is typically used to express sunscreen.
Screening the product's absorbance between 290
and 320 nm at intervals of 5 nm is an easy,
quick, and accurate in vitro way of determining
the SPF.

SPF can be determined by using the following
formula,

SPF =CFx } EE (wavelength) xI (wavelength)
xAbs (wavelength)

Where,

CF — correction factor

EE- erythmogenic effect of radiation with
wavelength,

Abs — spectrophotometric absorbance values at
wavelength, Values of EE x| are constants.

2. MATERIALS AND METHOD
Introduction of wheat grass plant:- Biological
source:  Triticum  Aestivum L  Family:
Gramineae.

Vitamin, mineral, and phenolic compounds,
have antioxidant activity. It contains a lot of
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chlorophyll, active enzymes, vitamins A, B, C,
D, E, and K, potassium, iron, magnesium,
sodium, sulphur, and 17 different types of amino
acids in the form of fresh juice.

Importance of Wheat grass Juice:-

A nutrient-rich superfood with high quantities of
antioxidants, vitamins, and minerals is
wheatgrass. According to certain research, wheat
grass extract may have anti-inflammatory and
anti-aging actions that could be beneficial for the
skin. Wheat grass juice use to be herbal
sunscreen cream because of to prevent the
sunburn and skin damage.

Vitamin E capsule:-

Vitamin E provides extra protection against
acute UVB damage and protect against cell
caused by sun and pollution exposure. It helps to
cleanse your skin and removing the impurities
and help improve skin elasticity. Vitamin E
combination with lemon juice it help to whiten
the skin. It is most commonly known for its
benefits of skin health and appearance. It has
antioxidant and anti-inflammatory properties.
Importance of Polyphenolic drug:-
Polyphenolic drug rutin is used to the herbal
sunscreen cream. It benefits for skin health and
appearance.Polyphenolic drug has most potent
in antioxidant activity use to the protect the skin
and skin cancer. It’s another activities of anti-
inflammatory, antiseptic and antibacterial
activity to protect the skin from pathogens. It
should be completely able to protect the skin
from sun damage should be chemically inert,
nontoxic and photostable.

Preparation of extract

Maceration method is selected for extraction of
wheat grass juice; in which 10 ml extract was
suspended in 40 ml of ethanol and 60 ml of
distilled water and kept for maceration in conical
flask for 48 hours at room temperature. The
supernatant was evaporated and then filtered
using whattsman filter paper. The viscous
substance was kept in a clean, airtight container.
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The leftover material was dried and then used
for more extraction.
Table no.1 Physicochemical test
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Determination of total phenolic content
Reagent:-Dilute Folin-ciocalteu reagent with
equal volume of distilled water. 20% Sodium
carbonate in water, and Gallic acid.

Procedure:-

Prepare a standard Gallic acid solution (10-
100pug/ml in water) and 1 milligram/ml of
extract solution. Mix 1 ml of 20% sodium
carbonate solution. Allow the mixture to react
for 40 min. at room temperature. After the
completion of reaction process measure the blue
color at 725 nm in colorimeter. Calculate the
amount of total phenols from calibration curve
as a Gallic acid equivalent by the following
formula.

T=CxV/M

Where,

T= total content of phenolic compound,
(milligram per gram of plant extract),

C= the concentration of Gallic acid established
from the calibration curve (milligram per
milliliter), V= the volume of extract (milliliter)
and M is the gram weight of plant extract.
Formulation of herbal sunscreen cream
Procedure:-

The required quantity of stearic acid, propylene
glycol, glycerine, triethylamine was taken in the
beaker. (Oil phase) In another beaker aqueous
extract and polyphenol solution in methanol.
(Water phase) Heated both beaker on water bath
at 65-70 c.The oil phase was taken in a mortar
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pestle and to it added the water phase with
trituration until a smooth cream was formed then
added Vitamin E and mix well.

Table no.2

Formula for herbal sunscreen cream formulation

Srone Ingredicnts Oty tuken Role

1 St acid 6 g Froe faty acid
Propylene ghycol 1 el codlient
CHyesrnin 3l el lient

1 ITnethylmnine I ol Swrfnce active ageut

s Vitamin E 2 capsuile oS luriser

Extrnct 12 m g phase

Antioxicast nnd assti-

Palypbaticlic Dru 15
ypheuoche Drug wlbmnmsory

Evaluation test
Table no.3 Physical parameter
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PH Determination:- Procedure: -

All the formulation were water in oil semisolid
emulsions. The PH meter was calibrated using
standard buffer solution. About 1 gm of the
cream was weighed and dissolved in 10 ml of
distilled water and its PH was measured.
Homogeneity:-

The formulations were tested for the
homogeneity by visual appearance and by touch.
Spreadability:-

Procedure:

The 10 gm weight was securely fastened to the
upper slide. The amount of time needed for the
upper slide to move 5 cm and then separate from
the lower slide under the influence of weight
was recorded. Three repeats of the experiment
were conducted, and the mean obtained for these
three dimensions was determined.

Formula:-

Spreadability (S) = MxL/T
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Where,
S=Spreadability, L=Length of glass slide,
T=Time,
M=Weight tied to the upper slide.
Irritancy test:-
The cream was applied to the skin surface and
time was noted. Irritancy, erythema, edema, was
checked if any for regular intervals up to 24 hrs.
and reported.
Thermal stability:-
The cream is stored at various temperature range
i.e;25 ¢, 30 ¢, 37 c, 40 c.lt observed for
physicochemical properties. It should not be oil
phase separation in cream. They are thermally
stable.
Sun protection factor:- Procedure:-
The 1gm of cream was weighed and transferred
to a 100 ml volumetric flask, and then diluted
with ethanol and water (40:60). Following the
dilution, ultrasonification was performed for 5
minutes, and the filtrate was collected after the
first 10 ml of filtrate were ejected. A volumetric
flask of 50 ml was filled with 5.0 ml of an
aliquot, which was then diluted to volume using
ethanol and water (40:60). After that, 5.0 ml of
the aliguot was transferred to a 25 ml volumetric
flask and the volume was finished with a 40:60
ratio of ethanol and water. Each produced
aliquot's absorbance values were measured from
290 nm to 320 nm at 5 nm intervals using a
blank solution of distilled water.

3. RESULT
A sunscreen product should have a wide range
of absorbance to be helpful in preventing
sunburn and other skin harm. Spreadability,
homogeneity, thermal stability, and pH are the
factors that affect the formulation's acceptability
throughout storage and handling of the product.
The cream's formulation lacked any redness,
inflammation, or irritation. When a formulation
was stored for a long time, there was no
noticeable change in the cream's colour.
Washing with tap water made it simple to get rid
of the cream.
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The formulation has a pH between 7 to 9.The
herbal sunscreen cream has a smooth texture and
consistency. The spreadability of the cream
formulation was assessed, and this shows that
the cream spreads well when applied to the skin.
Estimation of the total polyphenolic compounds
in produce formulation. It can provide
antioxidant activity. The SPF value of herbal
creams achieved by carrying out the UV
spectrophotometry technique.

Table no.4

SPF Determination of formulation of herbal
sunscreen cream
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Summary of various pharmaceutical evaluation
parameters
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4. CONCLUSION
The study successfully developed and evaluated
a herbal sunscreen cream that demonstrated
promising  photoprotective  efficacy and
antioxidant potential. The formulation showed
desirable physical properties, good stability, and
an SPF value adequate for protection against
harmful UV  radiation. = Compared to
conventional chemical-based sunscreens, the
herbal formulation offers advantages such as
biocompatibility, reduced risk of adverse skin
reactions, and environmental safety. This
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highlights the potential of herbal-based
sunscreens as effective natural alternatives for
daily skincare and long-term photoprotection.
Further in vivo studies and clinical evaluations
are recommended to validate the efficacy,
safety, and consumer acceptability of the
developed herbal sunscreen formulation.
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