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ABSTRACT

Herbal medicines have gained global importance due to their medicinal efficacy and
cost-effectiveness. Unlike allopathic treatments, plant-based medicines offer better
patient compliance with minimal side effects. This study aims to develop and evaluate
the anti-acne activity of a hydrogel formulated using water extracts of Rubia cordifolia
roots and Azadirachta indica leaves. Rubia cordifolia (Manjistha) is a vital Ayurvedic
herb known for its blood purification properties and efficacy in treating skin disorders.
It also supports kidney health and exhibits antibacterial, antioxidant, and anti-
inflammatory activities beneficial for skin health. Azadirachta indica (Neem) is widely
recognized for its antimicrobial and anti-inflammatory properties, making it effective in
combating acne-causing bacteria. Physicochemical evaluations of the selected plants
confirmed the presence of key phytochemicals, such as alkaloids, glycosides, phenols,
and phytosterols. A hydrogel was formulated using Carbopol 934 (1.5% w/w) combined
with aqueous extracts of Rubia cordifolia and Azadirachta indica at varying
concentrations. In-vitro evaluation revealed that the herbal gel exhibited significant
anti-acne activity, showing a superior zone of inhibition against bacterial cultures
compared to standard amoxicillin discs. This study concludes that the formulated anti-
acne herbal gel is a safe and effective alternative for managing acne vulgaris.

INTRODUCTION

1. Herbal Medicines
Herbal medicines, also
phytotherapeutic

centuries as the primary method of treating various

ailments. These medicines derive from plant

referred to as sources and are often chosen for their natural
agents or origins and relatively fewer side effects compared

phytopharmaceuticals, have been used for to synthetic drugs. As a result, herbal medicine
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remains a widely accepted and commonly used
treatment system in many parts of the world,
especially in developing countries. According to
the World Health Organization (WHO),
approximately 80% of the global population
relies on herbal medicines for health care needs.
Herbal treatments address a variety of conditions
such as microbial infections, cardiovascular
disorders, cancer, metabolic disorders, and more.
The growing trend of using herbal medicines is
partly attributed to the benefits they offer over
conventional medications, such as enhanced
bioavailability, improved solubility, sustained
delivery, and reduced toxicity. This has led to an
increasing demand for herbal-based remedies,
with research continuously uncovering new
advantages of plant-based formulations.

2. Herbal Cosmetics

Herbal cosmetics (also known as natural
cosmetics) refer to beauty and skin care products
formulated with a blend of herbal extracts. These
extracts may contain various active ingredients
such as alkaloids, glycosides, flavonoids,
vitamins, essential oils, and amino acids, which
offer a range of skin benefits. The use of herbal
extracts is particularly popular due to their
antioxidant and anti-inflammatory properties.
These properties make herbal cosmetics a
preferred choice for many people seeking more
natural alternatives to synthetic cosmetic
formulations.

The benefits of herbal cosmetics often include skin
rejuvenation, improved appearance, and protection
against environmental damage. Furthermore,
because herbal products generally have a gentler
effect on the skin, they are seen as a safer option
compared to synthetic products, which may cause
irritation or adverse reactions in sensitive
individuals.

3. Skin Cosmetics

Skin cosmetics are products formulated to
enhance and protect the skin. These products play
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a critical role in maintaining skin health and can
address a variety of skin concerns, from dryness
to moisture retention, and from anti-aging to
acne prevention. Common functions of skin
cosmetics include:

e Cleansing: To remove impurities from the
skin.

e Moisturizing: To prevent dryness and
maintain skin hydration.

e UV Protection: To prevent sun damage
and premature aging.

e Anti-aging: To reduce wrinkles and signs
of aging.

e Whitening: To reduce dark spots and even
out skin tone.

e Acne Treatment: To prevent and treat
acne breakouts.

4. The Skin

The skin is the largest organ of the human body
and serves as the outermost protective covering. It
consists of three main layers:

o Epidermis: The outermost layer made of
squamous epithelial cells, providing a
protective barrier. The outermost part, the
stratum corneum, is composed of
flattened, keratinized cells. The epidermis
includes the following sub-layers:

o Stratum corneum
protective layer),

o Stratum spinosum (prickly layer),

o Stratum granulosum (granular
layer), and

o Stratum lucidum (clear layer, in
thick skin like palms and soles).

o Dermis: Located beneath the epidermis, it
consists mainly of collagen fibers that give
the skin strength and elasticity. This layer
also contains blood vessels, nerve endings,
sweat glands, and hair follicles.

e Subcutaneous Tissue: The fat-rich layer
beneath the dermis, also known as the
hypodermis. It connects the skin to

(outer
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underlying structures, providing

insulation, cushioning, and energy storage.
5.Acne and Herbal Extracts for Acne
Acne vulgaris (or simply acne) is an infectious
disease and one of the most prevalent human
diseases. Acne is characterized by different areas
of scaly red skin (seborrhea), pinheads (papules),
blackheads and whiteheads (comedones), large
papules (nodules), and sometimes scarring
(pimples). In acne, the skin changes, due to
changes in pilosebaceous unit skin structures
including hair follicles and their associated
sebaceous glands. These changes usually require
androgen stimulation. Acne vulgaris is usually due
to an increase in body androgens, and occurs more
often in adolescence during puberty, regardless of
sex. Acne is usually seen on the face, upper part of
the chest, and the back of subjects who possess
greater number of oil glands.
Acne Grades:

1. Grade 1 (Comedonal Acne):
Characterized by blackheads (open
comedones) and whiteheads (closed

comedones), caused by blockages in hair
follicles.

2. Grade 2 (Inflammatory Acne): Small,
red papules with surrounding redness and
swelling.

3. Grade 3 (Pustular Acne): Larger, pus-
filled pustules.

4. Grade 4 (Cystic Acne): Severe acne with
nodules or cysts, which can lead to
scarring.

6.Physiological Factors
Three main physiological factors contribute to the
development of acne:
Overactive Sebaceous Glands: The sebaceous
glands produce oil (sebum) to keep the skin
lubricated. When these glands become overactive,
excess sebum can accumulate and become trapped
in hair follicles, causing blockages (comedones),
which can lead to acne.
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Abnormal Shedding of Skin Cells: The skin
continuously renews itself by producing new cells
and shedding old ones. In acne-prone skin, this
process, called cell turnover, becomes irregular,
leading to the accumulation of excess skin cells.
These dead cells can clog pores, contributing to the
formation of comedones (blackheads and
whiteheads).

Bacterial Growth: The skin is home to many
bacteria, including Propionibacterium acnes,
which normally exist without causing harm.
However, when pores become clogged with sebum
and dead skin cells, these bacteria can multiply,
leading to infection and inflammation, which
results in pimples and other acne lesions.
7.MANJISTHA and NEEM as medicinal plants
Rubia cordifolia (Manjistha/Indian Madder) is an
herbaceous branched climber or creeper of
evergreen origin. It belongs to kingdom Plantae,
class Eudicots and Rubiaceace family. Dried roots
of Rubia cordifolia is used as a folk medicine in all
over the world due to its pharmacological
activities.

Azadirachta indica (Neem/ Indian Lilac) is one of
two species in the genus Azadirachta. It is native
to the northeast of Indian subcontinent, but is to
neutralized and grown around the world in tropical
and subtropical areas. Its fruits and seeds are the
source of neem oil. It belongs to kingdom Plantae,
class Eudicots and is a tree in the Mahogany family
Meliaceae. All parts of neem tree- leaves, flowers,
seeds, fruits, roots and bark have been used
traditionally worldwide due to its pharmacological
activities.

8.Hydrogel

Hydrogel are semi-solid preparations made by the
combination of one or more hydrophilic polymer.
They can hold more water in the structure so that
they always keep moisture at the site of application
and permit oxygen penetration. They act as
scaffolds which provide structural integrity to
tissue constructs, control drug and protein delivery
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to the tissues and provides barriers between tissue
and material surfaces.
The main features of hydrogels include:

e Shape, stability, and softness similar to that
of soft surrounding tissues.

e Chemical and biochemical stability.

e High permeability for water-soluble
nutrients and metabolites across the
biomaterial tissue - interface.

CARBOPOL(C934) BASED HYDROGEL
Carbopol is made up of carbomer, which is a
polymer cross-linked together to get a microgel
structure that helps to deliver the drug for the
dermatological purpose. The Carbopol polymers
are acrylic acid cross-linked with a poly alkenyl or
divinyl glycol. These are anionic polymers that
need neutralization to become jellified. Organic
amines like triethylamine are added to neutralize
these polymers in liquid.

Some advantages of Carbopol based hydrogel:

e Excellent rheological properties.

e Manifest high viscosity at low
concentration.

e Compatibility  with  many  active
ingredients.
e Patient acceptability and good
organoleptic characteristics.
MATERIALS AND METHODS
1.List of materials:
SL.N Botanical Vernacular [Source/
O |Name Name Supplier
1 Rubia Manjistha Indoor
cordifolia Linn ventures
2 Azadirachta  Neem Indoor
indica \ventures
A.Juss

2.List of chemicals:
SL.N Materials/Solvent [Manufactures/Suppl

O S iers
1 Carbopol 934 Burgoyne Burbidges
& Co,

Mumbai, India
Burgoyne Burbidges
& Co,

Mumbai, India
Burgoyne Burbidges
& Co,

Mumbai, India

4 Tri sodium EDTA |Medlise  Chemicals,
Kannur,

Kerala

Changshu Hongsheng
Fine

Chemicals Co. Ltd
Medlise  Chemicals,
Kannur,
Kerala
Medlise
Kannur,
Kerala
Universal agencies

2 Methyl paraben

3 Propyl paraben

5 Ethanol

6 Propylene glycol

7 Triethanolamine Chemicals,

3 Distilled water
3.List of equipments:

SL. Equipments Suppliers/
NO Manufactures
1 Digital weighing | SHIMADZU AY
balance 220
2 | Soxhlet apparatus Medwin
Diagnostics
3 Digital pH meter | Servo Enterprises
4 Desiccator Universal
agencies
5 Incubator Medwin
Diagnostics
6 Refrigerator LG Cap 195 Ltr

4.Determination of physiochemical parameters
4.1. Ash values

Total Ash: About 2.0 g of powdered samples were
accurately weighed and added to preweighed silica
crucible and heated at a temperature of 500-600°C
in a muffle furnace till carbon-free, white colored
ash was obtained. The silica crucible was then
cooled in a desiccator, weighed and then calculate
the percentage of total ash with reference to the air-
dried drug.
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weight of ash < 100

%Total Ash =
foTotal As weight of sample

Acid-insoluble Ash: The total ash obtained in
powdered sample were taken in a beaker and
boiled for 5 minutes with 25 ml of hydrochloric
acid. The contents of the beaker were filtered
through Whatman filter paper no.41. The residues
were then washed with hot water, till washings

Weight of total ash — Weight of acid insolube ash »

were free from chlorides. Then the filter paper,
along with residues of plant powder were placed in
a silica crucible and ignited in a muffle furnace, at
550°C for 1 hour. The crucible was cooled and
weighed to a constant weight. The percentage of
acid insoluble ash was then calculated with
reference to the air-dried drug.

100

% Acid insoluble ash value =

Weigh of crude drug taken

Water soluble Ash value: The total ash obtained
in powdered sample were taken in a beaker and
boiled for 5 minutes with 25 ml of water. The
contents of the beaker were filtered through
Whatman filter paper no. 41. The residues were
then washed with hot water. Then the filter papers,
along with the residues of plant powder were

Weight of total ash — Weight of water soluble ash o

placed in a silica crucible and ignited in a muffle
furnace for 15 minutes at a temperature not
exceeding 450°C. The crucible was cooled and
weighted to a constant weight. The percentage of
water soluble ash was then calculated with
reference to the air-dried drug.

100

%Water soluble ash value =

Weight of crude drug taken

4.2. Determination of moisture content

Loss on drying method: Weigh accurately 3 g
powdered drug and transferred it in to a tarred
glass bottle. Then the crude drug was heated at
105°C in an oven till constant weight was
obtained. Percentage moisture content of the
sample was calculated.

4.3. Extractive value

Water soluble extractive value: 5 g of coarse air-
dried drug sample were taken with 100 ml of
chloroform water in a stoppered flask for 24 hours.
It was shaken frequently during first 6 hours and
filtered. Then evaporate 25 ml of the water extract
to dryness in a tarred flat-bottomed Petri dish and
dried at 105°C and weighed. The percentage water
soluble extractive value was calculated with
reference to the air-dried drug.

Alcohol soluble extractive value: 5 g of
previously weighed air-dried drug were taken in a
stoppered flask and 100 ml of 95% ethanol was
added to it. It was shaken frequently during first 6
hours and filtered .25 ml of filtrate was evaporated
to dryness in a tarred flat-bottomed Petri dish,
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dried at 105°C and weighed. The percentage of
ethanol soluble extractive value was calculated
with reference to air-dried drug.

5.Preparation of plant extracts

The collected plant leaves are carefully washed
under water and was dried at shade for 10-15 days.
These shade dried plant material were then
homogenized to a coarse powder using an
electronic blender and then stored at air tight
container until further use. Various organic solvent
such as ethanol, chloroform, water and petroleum
ether were used for extraction. 10 gm of
homogenized coarse powder of sample were
soaked in different conical flasks containing 10 ml
of petroleum ether, chloroform, ethanol and water.
Then it is allowed to stand 30 minutes with
occasional shaking, finally each sample extract
was filtered through sterilized WhatmanNo:1 filter
paper. This filtrate is used to detect various
biologically active constituents present in various
solvents extract.

6.Extraction of plant material
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The collected plant roots of Rubia cordifolia and
leaves of Azadirachta indica were shade dried and
coarsely powdered. The drug is extracted by
continuous hot extraction (soxhlation) using water
in Soxhlet apparatus. The process last for 2 days
until the solvent present in the siphon tube

becomes colorless. Water retained within the
extract can be recovered by distillation process and
it was then air dried and concentrated. The
concentrated extract of the drugs was then

incorporated in to the formulation.

7.Formulation of Anti-acne gel

SL NO. Ingredients F1 F2 F3

1 Water extract of 2.5% 1.5% 1%
Rubia cordifolia
2 Water extract of 2.5% 1.5% 1%
Azadirachta indica

3 Carbopol 934 (g) 1.5 1.5 1.5
4 Propylene glycol 5 5 5
5 Ethanol (ml) 3 3 3
6 Disodium EDTA (Q) 0.03 0.03 0.03
7 Methy!| paraben (g) 0.2 0.2 0.2
8 Propyl paraben (g) 0.02 0.02 0.02
9 Tri ethanolamine g.s g.s g.s
10 Distilled water Up to 100 Up to 100 Up to 100

8.Procedure

Water required for this formulation was divided in
to two parts. In one part, weighed the amount of
Carbopol 934 was slowly sprinkled with vigorous
mechanical stirring and waited for an air bubble to
separate. The exact amount of extracts were
dissolved by using ethanol, to this add propylene
glycol and mix it properly. To 5 ml of distilled
water taken in a beaker add required quantity of
methylparaben and propylparaben.

This was dissolved by heating in a water bath and
disodium EDTA was added. Finally, all the
ingredients were mixed properly with Carbopol
solution and volume is made up to 100 ml by
adding remaining distilled water. Then tri
ethanolamine was added dropwise with
continuous stirring to obtain of required skin Ph
(6.8-7) and to maintain required gel consistency.
9.Evaluations of hydrogel

A. Physical evaluation

Physical parameters such as color and appearance
were evaluated.
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B.Homogeneity

The developed gel was tested for homogeneity by
visual inspection after the gel have been set in the
container for their appearance and presence of any
aggregates.

C.pH

The pH of gel formulation was determined by
using digital pH meter. About 2.5 gm of the gel
was accurately weighed and dispersed in 25 ml of
distilled water and stored for two hours. The
measurement of pH of formulation was carried out
in triplicate and the average values are represented.
The pH of dispersions was measured by using pH
meter.

D.Spreadability

Formulation 0.5 gm were placed within a circle of
1 cm diameter pre-marked on a glass plate over
which a second glass plate was placed. A weight
of 5 gm was placed on upper glass plate for 5
minutes. The increase in the diameter due to
spreadability of the formulation was noted.
E.Viscosity
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The viscosity of the gel was determined by using
Brookfield viscometer at 10 rpm. About 200 g of
the gel was taken in a beaker and spindle was
dipped in it for about 5 minutes and then the
reading was recorded.

F.Swelling index

To determine the swelling index of the prepared
gel, 1 gm of gel was transferred on porous
aluminum foil and then placed in a 50 ml of beaker
containing 10 ml 0.1N NaOH. Then the sample
were removed from beaker at different time
intervals and put it in a dry place for some time
after it reweighed. Swelling index was calculated

by using the formula:

Wt—-—Wo

Swelling Index (SW)% = x 100

G.Extrudability
The prepared gel formulation was filled in
standard capped collapsible aluminum tube and
sealed by crimping to the end. The weight of tube
was recorded and the tube was placed between two
glass slides and were clamped. 50 gm hydrogel
was placed over the slides and then the cap was
removed. The amount gel extruded was collected
and weighed. The percentage of extruded gel was
calculated as

1. When it is greater than 90% then

extrudability is excellent.
2. When it is greater than 80%
extrudability is good.

3. When it is 70% then it is fair.
H.Stability study
The stability study was performed as per ICH
guidelines. Prepared formulations were stored at
different temperatures and humidity conditions
like ambient temperature (R.T), refrigerator
temperature (8+1°C) and condition of accelerated
stability testing (45°C = 2°C/75%=+5%RH) for a
period of three months.
I.In-vitro anti-acne activity evaluation
Agar well diffusion method:

then

Anti-acne activity of the developed hydrogel was
determined by agar plate diffusion method. This
method involves:

e Preparation of pre-inoculum:

The bacteria lactobacillus is prepared from curd.
The curd is filtered and the broth is incubated at
25°C for 24hrs.

e Preparation of pour plates:

A sabouraud dextrose agar (150 ml) is autoclaved
and poured to the already autoclaved plate and
cooled to room temperature and allowed to
solidify. The culture was spread on the agar
surface aseptically by using sterilized cotton.

e Making wells on agar plates:

Wells of 6mm in diameter were made aseptically
on the agar plate by using a sterilized well digger.
The gel samples (100 ml) were aseptically added
in to the well by using a micropipette. The petri
plates are kept in a refrigerator and after 1 hour the
plates were incubated in inverted condition at 37°C
for 48 hours.

e Measurement of the zone of inhibition:
After 48 hours, the plates were observed for the
presence of inhibition of bacterial growth and it
was indicated in the form of a clear zone of
inhibition around each well containing different
samples. The size of the inhibitory zone was
measured in ‘mm’. The zone of inhibition obtained
for the developed herbal anti-acne gel was
compared with the standard. Amoxicillin disc was
used as a standard.

RESULTS AND DISCUSSION

1.Plant collection and authentication

The plants Rubia cordifolia and Azadirachta
inidca were collected from Kasaragod district,
Kerala (India) in the month of March 2023 and
were authenticated by Dr. Harikrishnan. E,
Assistant  professor, Department of Botany,
Payyanur college, Payyanur, Kannur, Kerala.

2.Physico-chemical parameters
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SL. NO Test Rubia cordifolia Azadirachta indica
1 Total Ash (%w/w) 6.58+0.03% 5.82+0.02%
2 Acid insoluble Ash (Yow/w) 0.95+0.02% 3.23+0.03%
3 Water soluble Ash (Y%ow/w) 5.5£0.03% 4.25+0.02%
4 Water soluble extractive 20.12+0.04% 11.2540.04%
value (Yow/w) (NLT 19.6 %) (NLT 10.3%)
5 Alcohol soluble extractive 18.82+0.04% 7.69+0.03%
value (%w/w) (NLT16.4%) (NLT 5.8%)
6 Moisture content (Yow/w) 9.80+0.04% 9.72+0.03%
(NMT 10.4%) (NMT 10.6%)

3.Preliminary phytochemical screening
Phytochemicals present in petroleum ether,
chloroform, ethanol and aqueous extract of plant
Rubia cordifolia

SL.NO Compounds Petroleum ether | Chloroform | Ethanol | Aqueous
extract
1 Alkaloids ++ - - 4+
2 Glycosides ++ - + ¥
3 Flavonoid - + + -
4 Carbohydrate + + - +
5 Saponin - - - )
6 Phytosterol ++ - - Tt
7 Tannins - + - +
8 Protein and Amino +++ - + +
acid
9 Total 10 3 3 11

(+++) = Intensively present, (+) = Present, (-) = Absent
Phytochemicals present in petroleum ether,

chloroform, ethanol and aqueous extract of plant
Azadirachta indica

SL.NO Compounds Petroleum ether | Chloroform | Ethanol | Aqueous
extract
1 Alkaloids - + + ++
2 Glycosides ++ - + -
3 Flavonoids - - - +
4 Carbohydrate ++ - - -
) Saponin - - - +
6 Phytosterol - + + +++
7 Tannins - - - ++
8 |Proteins and amino - - - -
acid
9 Total 4 2 3 9
(+++) = Intensively present, (+) = Present, (-) = Absent
4.Soxhlet extraction of plant materials The extraction of dried roots of Rubia cordifolia

and dried leaves of Azadirachta indica were
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carried out by continuous hot Soxhlet extraction
process by using water as solvent. The extracts
obtained were collected and concentrated which

was then weighed and kept in a desiccator until it
was used for further studies.
Percentage yield of the water extracts

SL.NO Plant Solvent | Weight of | Weight of | Percentage
dry powder | dry extract |yield (Yow/w)
(9) (9)
1 Rubia cordifolia Water 100g 5.12 5.12%
2 Azadirachta indica Water 100g 5.62 5.62%

5.Formulation of hydrogel

In the present study hydrogel were prepared by
using polymer (Carbopol 934).

6.Evaluation of hydrogel

6.1. Physical evaluation

The physical parameters such as color and
appearance were checked and results showed that
the developed hydrogel were greenish in color,
translucent in appearance and showed good
homogeneity without lumps.

SL.NO | Formulation Color Appearance
Control White Clear and transparent
F1 Brown Clear and transparent
6.2. Homogeneity SL.NO | Formulation Viscosity (cp)
SL.NO | Formulation | Homogeneity 1 Control 16526+0.58
1 Control Homogenous 2 F1 16901+0.64
2 F Homogenous 6.6. Swelling Index
6.3. pH SL.NO [Time (hr)| Swelling Swelling
The pH of the prepared formulation was measured index, index,
using digital pH meter. Control (%) | F1(%)
- 1 1 4.41+0.02 | 4.23+0.001
SL.NO| Formulation pH
1 Control 7 0420.01 2 2 8.52+0.10 | 7.63%0.002
> F1 6.5810.02 3 3 10.32+0.14 |12.59+0.001
— - 4 4 21.361+0.28 |17.14+0.002
6.4. Spreac_lablll_ty 5 5 28.32+0.20 | 21.3+0.001
The spreading diameter of the prepared hydrogel 6 6 33.14+0.08 |38.59+0.002
(in cm) was found to be 3.70+0.05 which indicates 7 7 40.32+0.26 |44.54+0.005
good spreadability to test hydrogel. The result 8 8 52.6+0.20 |58.14+0.002
obtained indicated that the formulated hydrogel 9 9 55.87+0.18 |63.52+0.002
can be applied easily. 6.7. Extrudability
SL.NO | Formulation | Spreadability (cm) SL.NO | Formulation | Extrudability
1 Control 3.58+0.07 1 Control Good
2 F1 3.700.05 2 F1 Good
6.5. Viscosity 7.Stability study of hydrogel
The viscosity of the gel was measured by using ~ [S--NO|  Evaluation | At0 days | At 30 days
. . . . Parameters
Brookfield viscometer with spindle No. 7 at 10
1 Appearance Brown | No change
rpm at room temperature.
‘v’::Fny INTERNATIONAL JOURNAL OF PHARMACEUTICAL SCIENCES 2664 |Page
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16901+0.64| 16900+0.6
3 Extradurability Good Good

4 pH 6.58+0.02 | 6.57+0.02
8.In-vitro anti- acne activity

The anti-acne activity of the developed
formulation was done by using agar well diffusion
method. The anti-bacterial activity was measured
in terms of zone of inhibition. The zone of
inhibition obtained for various formulations was
compared with the standard Amoxicillin disc. All
the developed formulations showed anti- bacterial
activity against Lactobacillus but F1 produced a
better zone of inhibition of about 7mm which was
near to the zone of inhibition produced by standard
Amoxicillin disc (10mm).

Measurement of zone of inhibition

2 Viscosity

SL.NO | Test Samples | Zone of inhibition
(mm)
1 Control 10
2 F1 7

CONCLUSION
The aim of study is to formulate the herbal
hydrogel using root extract of Rubia cordifolia and
leaf extract of Azadirachta indica. for anti-acne
activity. Physicochemical and phytochemical
investigations of the roots of Rubia cordifolia and
leaves of Azadirachta indica have been reported
here in this thesis work.

The preliminary phytochemical screening of plant
shows that the water extracts shows the presence
of major constituents such as glycosides, saponins,
flavonoids may contribute to anti-inflammatory
activity which is beneficial in the treatment of
acne. Phytoconstituents present in plants were
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extracted by water using Soxhlet apparatus.
Hydrogel containing herbal extract were prepared
and the revealed that Carbopol 934 as a polymer

showed good compatibility for hydrogel
formulation. From results revealed that the
prepared hydrogel formulation is good in

appearance, homogeneity, and easily spreadable.
Higher the value of viscosity greater the
consistency of prepared hydrogel.

The in-vitro anti-acne evaluation was done by
using agar well diffusion method and anti-bacterial
activity was measured in terms of zone of
inhibition. The formulation(F1) produced a better
zone of inhibition of about 7mm against
Lactobacillus bacteria which was near to the zone
of inhibition produced by standard Amoxicillin
disc (10mm).

However, in the present work herbal formulations
reported to have more significant advantages over
synthetic formulations. Hence, we conclude that
herbal gel for acne is effective, safe and ease of
manufacturing and in the economic point of view
they are cheap when compared to chemical based
gel.
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