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The current study attempts to create and assess an herbal gel with natural elements
that has a therapeutic impact without causing any adverse effects. Protectants, antiseptics, and
antimicrobials are just a few of the uses for it topically. The term "herbal formulations" refers to
a dosage form that contains one or more herbs or processed herbs in precise amounts to offer
particular nutritional and cosmetic benefits intended for use in the diagnosis, treatment, and
mitigation of human or animal diseases as well as in modifying the physiology or structure
of subjects. Carbapol was used to make the gel, glycerine as softening agent, and natural
turmeric. No preservative was added Since they are more compatible with the human body,
and have less adverse effects. Herbs have been shown to aid in the treatment of a number of
skin conditions, including dermatitis, rashes, allergies, psoriasis, and eczema. Antiseptic,
antibacterial, anti-inflammatory, anti-aging, anti-acne, wound healing, anti-ulcer, anti-tumor,
antimalarial, antipyretic, the list goes on. The prepared herbal gel was found to be safe by a
variety of evaluation investigations, including stability, patch, microbiological, pH, and irritant
tests. Herbal gel formulation has a broad scope encompassing topical applications for a variety
of purposes like wound healing, pain relief, and skin protection.
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In the modern world, 80% of individuals
use herbal medicines to treat common skin
conditions. Acne vulgaris is a common
inflammatory skin condition that affects 85%
of teenagers. It is a developmental stage that
primarily affects adolescents between the ages of
18 and 25.! Adults aged 35 to 40 years often have
lower rates of acne vulgaris, an inflammatory
condition of the sebaceous glands.? Pain, redness,
and inflammation are some of the symptoms of
this illness, and occasionally pus forms. In the
modern world, herbal cosmetics are becoming
more and more popular. It is also becoming more
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and more important to treat chronic skin problems
with innovative formulations developed in recent
years and this condition could be brought on by
the skin being exposed to environmental dangers
like dust and pollution, eating more fatty meals,
the sebaceous glands producing more sebum,
bad eating habits, etc. Acne can manifest as
inflammatory papules, pustules, nodules, cysts, and
other distinctive lesions that can cause pigmentary
changes and scarring. Hormonal changes in the
body might also result in acne. One prevalent
inflammatory skin disorder is acne vulgaris. Acne
affects around 90% of teenagers, and half of them
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still get it as adults. Five percent of women and one
percent of men still have lesions at the age of forty.
Acne in youngsters is becoming more common,
according to an investigation, possibly as a result
of pubertal onset.?

A liquid phase is enclosed in a three-
dimensional biodegradable gum matrix with a
high degree of physical or chemical cross-linking.
The intermediate nature of topical gels between
solid and liquid materials makes them a great
option for a variety of applications. In recent
decades topical gels have gained a lot of attention
because they are of interest to professionals in
industry, research and development, education,
drug control administration, and other sectors. In
this article, the basic and current developments
in topical gels, including their classification and
preparation process, are reviewed. A separate
section discusses the application of hydrogel in
drug delivery systems. There is particular focus
on its classification, preparation process, and
evaluation criteria.*

The goal of the study was to create
a polyherbal gel using aloevera and turmeric
and add excipients. Members of the Liliaceae
family, aloevera is a perennial succulent plant.
One name for this plant is “the healing plant.”
The use of aloe vera in traditional medicine dates
back several centuries, and it has been shown to
have immunomodulatory and growth-promoting
properties for millennia and one plant with more
effectiveness and potency against a variety of
skin conditions is aloevera, which also has fewer
toxicity and adverse effects. Folklore states that
the plant’s gel can be applied straight to the skin
to heal®

In contrast to conventional topical
preparations and oral administration, gel
formulations are utilized to deliver the medicine
topically due to their simplicity of application,
extended contact time, and reduced side effects.
He concluded that the polyherbal gels were made
topically using carrageenan-induced rat paw edema
and formalin-induced rat paw edema in order to
evaluate their anti-inflammatory efficacy. When
compared to individual gels, the polyherbal gels
demonstrated a synergistic effect that may be
helpful in treating local inflammation.’

The spice turmeric, or Curcuma
longa, which is a member of the Zingiberaceae

family, has drawn a lot of interest from the
scientific and medical communities as well
as from its culinary use. A member of the
ginger family (Curcuma longa), turmeric is
a rhizomatous herbaceous perennial plant.” Since
ancient times, people have been aware of turmeric’s
therapeutic benefits. Nevertheless, the capacity to
identify the precise mechanism or mechanisms of
action as well as the bioactive substances found in
the plant.? The primary natural polyphenol present
in the rhizome of Curcuma longa, or turmeric,
as well as other Curcuma species, is curcumin.’
The Curcuma longa’s anti-inflammatory'®,
antimutagenic, antibacterial,!' wound-healing,
and anticancer qualities have made it a traditional
medicinal herb in Asian nations."

Single phase gel is a popular skin
care formulation for cosmetic items because
of its attractive look. Additionally, organic
macromolecules are evenly disseminated
throughout a liquid so that there are no discernible
borders between the liquid and the dispersed
macromolecules. Terminalia chebula Retz.
plants have been shown to have antibacterial and
antifungal properties, as well as ant inflammatory
and wound-healing properties. In light of this, we
intended to introduce it as a semisolid external
preparation (Extract from Terminalia chebula
Retz.) and evaluate its effectiveness for topical
anti-inflammatory, wound-healing, antibacterial,
and antifungal activity using a gel formulation.
Additionally, a review of the literature showed
that this formula and stability studies have little
scientific backing and therefore, an effort was
made to create an aqueous extract gel of Terminalia
chebula Retz leaves and conduct stability tests on
them."

The methanol leaf extracts of Vitex
negundo and Cardiospermum halicacabum may
contain luteolin and apigenin, which may be
responsible for the topical herbal gel formulation’s
anti-arthritic properties. It was demonstrated that
the produced formulation F4, which contained
1.5% carbopol 934 and 2% CHME and VNME
each, was a promising topical herbal gel for the
treatment of arthritis. The use of this formulation
can be supported by further clinical study for those
with joint inflammatory disorders.'* Additional
clinical research is necessary to assess the healing
benefits of the created gel formulation on acne
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lesions due to the statistically significant in vitro
antiacne effects of the formulated gel."
Skin related problems

Although additional research is required,
the herbal gel showed very promising anti-
bacterial and anti-fungal action against acne and
several skin-related infections in a concentration-
dependent way.'S Almost everyone has acne
vulgaris, an inflammatory skin disorder, at some
point. The disease’s typical symptoms, which
include papules, comedones, pustules, scarring,
and nodules, can negatively affect a person’s
social and psychological well-being. Allopathic
acne treatments are available, but they are costly,
have unfavorable side effects, and can lead to
antibiotic resistance. The goal of this study is
to create and assess topical gels that comprise
extracts of Eucalyptus globulus, Allium cepa,
and Aloe vera as possible antiacne medications.
As a gelling agent, 1% Carbopol 940 was used to
create six formulations with the herbal extracts.
The plant extracts’ phytochemical makeup was
identified. The microbroth dilution method
was used to determine the minimum inhibitory
concentration (MIC) of the extracts and gels.
The formed gels’ homogeneity, color, texture,
grittiness, odor, spreadability, extrudability,
viscosity, pH, and drug content were among their
physicochemical characteristics that were assessed.
Triterpenoids, alkaloids, flavonoids, tannins, and
coumarins were all present in the plant extracts
and in relation to Staphylococcus epidermidis,
Staphylococcus aureus, Escherichia coli, Candida
albicans, and Pseudomonas aeruginosa, the gel
formulations exhibited variable activity at different
concentrations. The plant extracts’ phytochemical
constituents are most likely what give the gel
compositions their antibacterial properties. The
5% Aloe vera-Allium cepa (1:1) combination gel
formulation successfully inhibited Staphylococcus
epidermidis, Staphylococcus aureus, Escherichia
coli, Pseudomonas aeruginosa, and Candida
albicans, with MICs of 12.50, 25.00, 6.25, 25.00,
and 12.50 mg/mL, respectively. In general, the
gels had good antibacterial and physicochemical
qualities and could be utilized as acne treatments.'”
Skin rashes

Common causes for seeking medical
attention include rashes and skin problems. In
general, one of the most common disorders in

people is skin disease. In the past ten years, 5%

skin and subcutaneous illnesses have become more
common and are now the fourth most common
source of nonfatal disease burden globally.? In
Skin disorders accounted for 1.79% of the global
disease burden in 2013, as determined by disability-
adjusted life expectancy for 306 distinct illnesses
and accidents. Cellulitis, pyoderma, scabies, and
other fungal and viral skin illnesses are among
the many skin ailments that are referred to as an
important aspect of those conditions.*
Psoriasis

A chronic inflammatory skin condition
that is immune-mediated and affects 2% of white
people, psoriasis causes psychological distress,
pain, discomfort, and social stigma because of its
appearance, which lowers quality of life (QoL).?*
Psoriasis is characterized by thicker, inflammatory
plaques with silvery scale that are caused by
keratinocyte hyperproliferation due to cytokine
overactivity.”?’ Individuals with obvious psoriatic
plaques tend to hide their skin and refrain from
exercising, which exacerbates osteopenia.?® Many
cases of psoriasis are associated with metabolic
syndrome.” The use of biologics to treat severe
psoriasis has increased within the last 20 years.**3
Atopic Dermatitis

Atopic dermatitis (AD) is a prevalent,
chronic, relapsing, inflammatory skin disease
that mostly affects young children. Atopy is
characterized as an inherent tendency to create
immunoglobulin (Ig) E antibodies in reaction
to minute amounts of common environmental
proteins such as pollen, house dust mites, and food
allergies. The Greek words “derma” (meaning skin)
and “itis” (meaning inflammation) are the origins
of the word “dermatitis”.** The terms dermatitis
and eczema are frequently used interchangeably,
however eczema is occasionally used to refer to the
disease’s acute expression (from the Greek ekzema,
which means to boil over). Infancy or childhood is
usually where about 80% of disease cases begin,
with the remaining instances evolving in adulthood.
The disease’s natural course has significant variety,
and each person’s path is unique.* Between the
ages of three and six months is when AD most
frequently manifests, with about 60% of affected
children exhibiting symptoms during the first
twelve months.*
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Skin burns

According to estimates from the World
Health Organization (WHO), burns cause around
11 million injuries and 180,000 deaths annually.
Burns occur when heat, chemicals, electrical
currents, or other factors cause tissue damage.
Burns mostly affect the skin, though they can
also impact deeper systems like muscles or
bones. The main defenses against the weather,
pathogens, evaporation, and heat loss are lost
when the skin is burned. The patient’s condition,
the stage of the burn, and its cause must all be
taken into consideration while deciding on the best
course of therapy and effective treatment of burn
patients requires interdisciplinary cooperation and
personalization. In this comprehensive review, we
have collated and analyzed the available treatment
options, with a focus on recent advancements in
topical medicines, wound cleansing, dressings,
skin grafting, nutrition, pain, and scar tissue
management as shown in Fig 1.3
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Herbs used in treatment of different skin
conditions
Aloevera

There have been claims that aloe vera
gel can shield the skin from radiation harm.*’
Metallothionein, an antioxidant protein that
scavenges hydroxyl radicals and protects the skin’s
superoxide dismutase and glutathione peroxidase
from being suppressed, is produced in the skin after
aloe vera gel is administered. Its precise function
is unknown. It stops UV-induced suppression
of delayed type hypersensitivity by lowering
the synthesis and release of immunosuppressive
cytokines—Ilike interleukin-10 (IL-10)—derived
from skin keratinocytes.*® The goal of the current
study was to create and evaluate a polyherbal gel
that uses extracts from Vigna radiata and Aloe
barbadensis to treat acne, a skin disorder that causes
clogged hair follicles and sebaceous glands, which
causes skin irritation and redness. Aloe barbadensis
pulp was collected, mixed with Vigna radiata
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extract, and then shaped into a gel using Carbopol
940, triethanolamine, and propylene glycol as
the gelling agent, viscosity modifier, and pH
modifier, respectively. The antibacterial properties
of the gel were evaluated against Staphylococcus
aureus, Escherichia coli, and Candida albicans.
Antimicrobial medications such as gentamycin and
fluconazole met the requirements. The suggested
formulation showed a promising zone of inhibition
and the gel’s physicochemical properties were
evaluated in more detail. Together with Aloe
barbadensis’s skin-benefitting properties, the
combination had a promising effect on acne.”

The mechanism of Aloe vera involves
improving skin health through compounds like
acemannan, glucomannans, and gibberellins,
which promote collagen synthesis, hydration, and
anti-inflammatory effects. These constituents aid
in wound healing, reduce irritation, and enhance
skin regeneration.
Turmeric

A staple in Asian cuisine and culture
is turmeric (Curcuma longa L.). Since ancient
times, it has been utilized in conventional
medicine. Many health benefits have been
attributed to it. In preclinical and clinical trials,
the most physiologically active curcuminoid
found in turmeric, curcumin, is being studied
for its potential to prevent and treat disease.
Its actions are antibacterial, anti-inflammatory,

anti-tumor, anti-proliferative, and antioxidant.
We check the chemical makeup of this plant, its
cultural significance in Indian skin care, and its
dermatological use.®® The C. longa rhizome’s
ethanolic extract was utilized to make a gel
formulation in several concentrations (1, 2, 3,
and 4%). The gel’s topical anti-inflammatory
properties were also evaluated. The gel was
made with ethanol, propylene glycol 400, methyl
paraben, propyl paraben, tri-ethanolamine,
ethylenediaminetetraacetic acid, C. longa extract,
Carbopol® 940 (1% w/v), and the necessary amount
of distilled water. The generated formulations
were assessed for their physical properties, pH,
spreadability, and ability to irritate skin in order
to detect toxicity or negative effects. The findings
showed that the gel compositions’ homogeneity
and appearance were satisfactory.*!

Mechanism of turmeric involves
benefiting of the skin mainly through curcumin,
which has strong anti-inflammatory, antioxidant,
and antimicrobial properties. Curcumin inhibits
inflammatory mediators and oxidative stress, aiding
in acne control, wound healing, and improving skin
tone.

Neem

The big, indigenous Indian tree
Azadirachta indica, sometimes known as neem,
has long been used for its many benefits, chief
among them the treatment of skin conditions and its

Table 1. Properties of herbs

S. Property Herbs
No
1 Anti-inflammatory Turmeric, ginger, cinnamon, garlic, chamomile and cat’s claw

2 Anti-aging
Cinnamon and Oregano

3 Anti-ulcer

4 Anti-bacterial

5 Antiseptic

Amla, Gotu kola, Holy basil, Turmeric, Ashwagandha, Ginger,

Chamomile, Aloevera, Nut grass, Zingiber officinale, Cassia sieberiana
Cinnamon, oregano, thyme, turmeric,myrrh, bay leaf, marjoram, peppermint
Thyme, oregano, sage, garlic, turmeric, cumin, basil, fennel, chamomile, rosemary,

clove, eucalyptus, cinnamon, mint, ginger, honey and lemon balm

6 Wound healing

Aloevera, calendula, tea tree oil, marshmallow, turmeric, gotu kola, garlic,

myrrh, ginseng, fenugreek, plantain

7 Anti-tumor

Curcuma longa, ginger, rosemary, saffron, basil, peppermint, oregano, garlic,

allium sativum, parsley, Asian ginseng, pepper, tea plant, sweet wormwood,

soursop, scutellaria barbata
Turmeric, ginger, willow bark, lavender, rosemary, peppermint, feverfew, clove,

8 Analgesic

white willow, black pepper, eucalyptus, salvia officinalis, boswellia,
Russian olive, thymus genus.
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“herbicidal” characteristics. The presence of active
secondary metabolites having biological effects,
primarily limonoids and tetranortriterpenoids like
azadirachtin, makes its bark, leaves, seeds, fruits,
and flowers useful in medicine. Therefore, A.
indica was investigated as a biopesticide and as
an anticancer, antibacterial, anti-inflammatory, and
chemopreventive agent. Additionally, in the culture
of A. indica, differentiated cell tissue has been
shown to generate active metabolites for various
uses. On the other hand, very little research has
been done on its possible application in cosmetics.
For example, the majority of research described
the antibacterial qualities in relation to personal
hygiene, dandruff, and acne. In order to help
researchers and businesspeople choose A. indica
derivatives as innovative cosmetic ingredients,
we have compiled here not only the most popular
cosmetic claims to treat acne but also the mitigation
of other skin conditions linked to inflammatory
and oxidative processes in recent in vivo studies
and patents.* Three medicinal plants with strong
anti-inflammatory properties—Cynodon dactylon
(L.) Pers., Cassia tora Linn., and Cassia alata
Linn.—were chosen for the current investigation
and created into polyherbal gels and the gels were
made from dried methanolic extracts of Cassia tora
Linn, Cassia alata Linn, and Cynodon dactylon
(L.) Pers. Polyherbal gel compositions were tested
for pH, viscosity, homogeneity, spreadability, and
skin irritation. Formalin and carrageenan-induced
rat paw edema was utilized to investigate the
anti-inflammatory properties. The individual and
polyherbal gel of Cynodon dactylon (L.) Pers.,
Cassia alata Linn., and Cassia tora Linn. were found
to have anti-inflammatory qualities in both acute
and chronic contexts. When compared to separate
gels, polyherbal gel also shown a synergistic effect
that may be helpful in treating local inflammation.
The solid, jelly-like material known as herbal gel
can be prepared in a variety of ways, from soft and
weak to firm and robust. It is applied topically for
a number of reasons, including antimicrobials,
antiseptics, and protectants. Rubia cordifolia,
Berberis aristata, Curcuma longa, and Azadirachta
indica were combined to create the herbal gel. The
antibacterial activity was tested on Escherichia
coli, Pseudomonas aeruginosa, and Staphylococcus
aureus. The most significant effect on hand
bacteria, or Staphylococcus aureus, was observed

with the herbal gel. Further research is necessary to
completely comprehend the mechanism of action
and to develop a formulation that can be helpful
in the health sector.”

Neem exerts its effects on the skin
through compounds like nimbidin, nimbin,
and azadirachtin, which provide antibacterial,
antifungal, and anti-inflammatory actions. These
bioactive constituents help combat acne, reduce
skin infections, and promote healing.
Chamomile

The plant chamomile, which belongs to the
Asteraceae family, is native to the Mediterranean
and southern Europe and this species has a
wide range of secondary metabolites, including
as flavonoids, coumarins, sesquiterpenes, and
polyacetylenes, and the phytochemical composition
varies depending on the growing location. The
ethnobotanical knowledge of this plant has led to
the widespread usage of chamomile for a variety
of health issues worldwide.*

Chamomile acts on the skin through
compounds like apigenin, chamazulene, and
bisabolol, which provide anti-inflammatory,
antioxidant, and soothing effects. These constituents
help reduce redness, calm irritation, and support
skin healing and regeneration.

Rosemary

The medicinal plant known as rosemary,
or Rosmarinus officinalis L., is native to the
Mediterranean region and is grown all over
the world. In addition to its medicinal uses,
it’s frequently used as a condiment and food
preservative. A variety of pharmacological
actions, including anti-inflammatory, antioxidant,
antibacterial, antiproliferative, anticancer, and
protective, inhibitory, and attenuating properties,
are implemented by the bioactive molecules, or
phytocompounds, that make up R. officinalis L.
Therefore, this Review included both in vitro and
in vivo research that address the therapeutic and
preventative effects of R. officinalis L. on certain
physiological illnesses produced by chemical,
biological, or biochemical agents. Thus, the
methods, processes, findings, and conclusions were
explained. The primary goal of this study was to
demonstrate that plant-based products may be used
in place of currently available medications.*

Rosemary benefits the skin through
compounds like rosmarinic acid, carnosic acid,
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and ursolic acid, which exhibit antioxidant, anti-
inflammatory, and antimicrobial properties. These
bioactives help protect against oxidative damage,
reduce acne, and improve skin tone and elasticity.
Indian privet

Leaves were extracted aqueously to
create the gel. Good medication release was
demonstrated by the herbal gel formulation. The
medication concentration, pH, viscosity, diffusion,
spreadability, and extrudability of the herbal gel
were all assessed. The gel’s medication release was
satisfactory. The gel was translucent and uniform.
The pH of the gel was within the acceptable range
and correlated with the skin’s pH. Both spreading
and removing the gel are simple processes. The gel
was thick, viscous, and extrudable enough to come
out of the container. Every evaluation parameter
was used and stayed within the parameters Vitex
negundo gel was created and assessed in response
to the growing market for herbal treatments and
the paucity of research that conducted an aqueous
extraction of Vitex negundo leaves.*

Indian privet (Clerodendrum inerme)
mechanism involves that, it acts on the skin
through compounds like flavonoids, saponins, and
phenolic acids, which provide anti-inflammatory,
antioxidant, and antimicrobial effects. These
constituents help soothe irritated skin, promote
healing, and protect against infections and
oxidative stress.

In light of the fact that topical herbal
gels, which combine the therapeutic advantages of
natural substances with cutting-edge formulation
techniques, have become viable skin care solutions.
This review assesses herbal gel formation
procedures as well as physicochemical, biological,
and clinical evaluation techniques. Important
herbal components including tea tree oil, glycerine,
turmeric, and aloe vera are examined for their
qualities and effectiveness in treating different skin
disorders. The review highlights how crucial it is to
choose the right gelling agents, adjust pH levels, and
carry out stability testing in order to guarantee the
efficacy and safety of the product. Clinical studies
demonstrate how well these gels work to treat
ailments like irritation, inflammation, and acne. The
purpose of this research is to present a thorough
analysis of topical herbal gels and encourage their
incorporation into standard dermatological therapy.
The prepared gel’s physical characteristics, pH,

spreading ease, thickness (viscosity), and general
smoothness were all evaluated. Additionally, it
was tested on human volunteers to see how well it
worked on cracked heels and on rabbits to see if it
caused skin irritation. Stability studies were carried
out in compliance with ICH regulations and the gel
was smooth, distributed smoothly, and had a nice
appearance, according to the results. Between 4200
and 4500 centipoises was its thickness. The animals
showed no signs of skin discomfort. During a two-
week research, the gel also effectively decreased
the quantity and size of pimples and aided in the
healing of human volunteers’ cracked heels. It was
also effective in curing skin cracks, rashes, and
edema. It can be just as significant for the skin.*’
Various properties like anti-inflammatory, anti-
aging, anti-ulcer, anti-bacterial, antiseptic, etc.,
that are found in herbs were shown in table 1.

CONCLUSION

According to the review’s conclusion,
polyherbs can be utilized to create gels with a
variety of qualities, including antibacterial, anti-
inflammatory, antiseptic, anti-tumor, and analgesic
effects. Neem, turmeric, aloe vera, chickweed,
chamomile, rosemary, oregano oil, tea tree oil,
and thyme are among the herbs that can be used to
make gel. Every element in the composition has a
maximal therapeutic impact and little to no negative
effects on the body. because every ingredient is a
natural product that aids in and promotes the
healing of wounds. It was discovered that the herbal
gel was a natural product that could be used for a
long time after being examined from all angles.
The created formulation had antibacterial and anti-
inflammatory properties, was more consistent, had
greater spreadability, and showed no evidence of
phase separation.
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