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ABSTRACT

This study aimed to strengthen and determine the efficacy of an antiulcer gel formulated with extracts
from Psidium guajava (guava) leaves and Azadirachta indica (neem) leaves. The antiulcer viable of
these plant extracts is well-documented due to their wealthy phytochemical composition, along with
flavonoids, tannins, and polyphenols, which possess antioxidant, anti-inflammatory, and antimicrobial
properties.The gel components was prepared the usage of a appropriate gel base incorporating
optimized concentrations of the plant extracts. Histopathological evaluation printed reduced ulcer
severity and superior mucosal healing in handled with the gel.Overall, the developed antiulcer gel
utilisingPsidium guajava and Azadirachta indica leaves holds promise as a herbal and wonderful
therapeutic choice for the management of peptic ulcers. The current study’s investigation of Psidium
guajavaandAzadirachta indica leaf extract may increase drug penetration from the affected area,
perhaps leading to a treatment that exhibits both antifungal and antibacterial action in the effective
treatment of mouth ulcers. The created herbal composition proved more effective, safe, and stable in
treating mouth ulcers than synthetic versions.The herbal gel is optimized by preparing 3 formulation
(F1,F2,F3) Using the different concentration of extract Psidium
guajavaandAzadirachtaindicaleavesextract. The prepared gel were evaluated for homogeneity,
physical appearance, ph measurement, extrudability, viscosity, spredability and stability study.

Keywords: Antiulcer gel, Pisidium guajava, Azadirachta indica,Evaluation.

INTRODUCTION

Mouth Ulcer

An oral ulcer arises from erosion or loss of the upper mucosal layer. This is one of the most prevalent
pathological conditions of the oral cavity. These sores usually hurt and are seen on the insides of the
lips and cheeks most often. Mouth ulcers are suspected to occur for a variety of reasons, while their
precise cause is unknown. Their development has been connected to a number of factors, including
fungi, viruses, treponemal diseases, autoimmune diseases, hormonal changes, psychological stress,
cancer, and others. The kind, location, duration, and frequency of mouth ulcers can all be affected by
any underlying systemic issues (e.g., cyclic neutropenia, inflammatory bowel disease’*?.a
nonkeratinized oral mucosa condition that is acutely and extremely painful is called RAS, or recurrent
aphthous stomatitis. These ulcers are usually round, with an erythematous halo surrounding them and
an edge that is just slightly raised. Ulcers can be classified into the following groups based on their
size and quantity™>®

Types of Mouth ulcer

1] Minor Ulcer:

Minor ulcers are typically small, with a diameter of 2 to 8 mm, and they can heal in 10 to 14 days.
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Fig. Nol: Minor Ulcer

2] Major ulcers:

These are 1 cm or larger, deeper, and have elevated and wavy edges. Healing can take some weeks or
months.

Fig. No2:Major Ulcer

3] Herpetiform ulcers:
These are a collection of tiny ulcers, each no larger than a pinhead. Very small ulcers, measuring

2-3 mm in diameter, can occur in huge, irregular lesions that can fuse together in numbers of 100 or
more at once and remain for 7 10 days without leaving scars ]
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Fig.No 3: Herpetiform ulcer

Factors responsible for the mouth ulcers
e Toothpastes and mouthwashes that contain sodium lauryl sulfate
e Emotional stress / Psychic stress
e Hormonal changes
* Nutritional deficiencies
e Mechanical trauma
e Viral infections
e Allergies and sensitivities
e Genetics
e Infectious agents (both bacterial and viral)
e Medical conditions

A mouth ulcer is a sore that develops on the soft tissue lining of the palate, lips, gums, inside cheeks,
or tongue. These could hurt a lot and are frequently red or yellow. Other names for mouth ulcers are
aphthous ulcers and canker sores.
Mouth ulcers are easy to recognize. They usually appear as sores on your lips, gums, tongue, inner
cheeks, or roof of the mouth. Oral Ulcers frequently have a red border around the edges and a white,
yellow, or grey center. One ulcer may occur, or you may develop several. Other signs and symptoms
might be:

e Swelling around the ulcer.

e Increased soreness when brushing your teeth.

« Pain that worsens when eating spicy, Salty and sour food®!

Causes
It is not known what causes mouth ulcers. However, these lesions might develop for a variety of
reasons:

e Small tissue damage resulting from dental procedures, such filling a cavity.

= Biting your tongue or cheek by accident.

* Reaction to specific microorganisms causing allergies.
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e Putting on retainers or braces for orthodontics.

e Deficits in vitamins.

e Applying toothpaste that is abrasive or harsh.

e Consuming a lot of acidic foods, like strawberries, oranges, and pineapples.
e Hormonal fluctuations during menstruationTension.

Insufficient sleep ™™

GEL

According to the I.P., gels are homogeneous, semisolid preparations that are frequently composed of
solutions or dispersions of one or more drugs in suitable hydrophilic or hydrophobic bases. (2013)
Vijay Kumar Singh and others.

A gel is defined by the U.S.P. as a semisolid system consisting of a dispersion of large organic
molecules or small inorganic particles that are surrounded and in touch with liquid. The inorganic

particles form a three-dimensional structure that resembles a "house of cards". %

CLASSIFICATION OF GELS:-

Gels can be classified based on colloidal phases, nature of solvent used, physical nature and
rheological properties, etc.(GaireArjun et al, 2021)

1)Based on colloidal phases:-
They are classified into:
a)Inorganic (Two phase system)
b) organic (Single phase system

a)Inorganic (Two phase system)

When the partition size of the dispersed phase is fairly large and produces the three-dimensional
structure throughout the gel, a system comprises floccules of small particles rather than larger
molecules and a gel structure. The system is not always stable in this situation. They must be
thixotropic, which means that they must form a semisolid state when not moved and turn liquid when
disturbed.

b) Organic (Single phase system):

Large organic molecules scattered in a continuous phase make up this system.
and can be found on twisted threads. These larger organic molecules which can be polymers
composed of synthetic or natural materials are known as gel formers because of their propensity to
randomly entangle or to be linked by van der Waals forces.

2)Based on the nature of solvent used:

a) Water-based hydrogels:

In hydrogels, water functions as a continuous liquid phase. For example, bentonite magma, gelatin,
cellulosederivatives,andpoloxamergel.

b) Organic Gels (with a non-aqueous solvent):
These gels have a non-aqueous solvent in their continuous phase. Examples include low molecular
weight polyethylene that has been dissolved in mineral oil and rapidly chilled, as well as metallic steel
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dispersioninlubricants.

c)Xerogels:

Xerogels are solid gels that have a lower solvent concentration. When the solvent evaporates, leaving
the gel structure behind when it comes into contact with fresh fluid, they are formed.
Examples include acacia tears, polystyrene, dry cellulose, and tragacanth ribbons.!*!

4) Based on physical nature:

a) Elastic gels:
The fibrous molecules are held together at the junction by relatively weak interactions such as
hydrogen bonds and dipole attraction. Agar gels, gum arabic, and alginates are a few examples.

b) Rigid gels:

These are gel macromolecules where a primary valence bond binds the structure together For
instance:Si-O-Si-O bonds hold silica acid molecules together in silica gel, creating a polymer structure
with a network of pores?!

5) Bases or gel forming polymers

a)Naturalpolymers:

These polymers are found in nature and can be created by living organisms. As an example,
proteins like collagen, gelatin, etc., and polysaccharides like agar, tragacanth, pectin, and gum.

b)Semi-synthetic polymers:

These polymers are frequently made by reacting natural polymers chemically. Take cellulose
derivatives like carboxymethyl cellulose, methylcellulose, and hydroxyethyl cellulose as an example.
c)Syntheticpolymers:

In vitro production is the method used to create synthetic polymers. Polyacrylamide, polyvinyl

alcohol, copoxamer, carbomer, carbopol 940, and carbopol 934 are a few examples. (Arjun Gaire et
al., 2021).

Characteristicsof Gels:

a) The gelling agent should ideally be safe, inert, and unable to react with other ingredients in the
formulation.

b) When the gelling agent is stored, it should have a reasonable, solid-like consistency that breaks
quickly when subjected to shear pressures generated by squeezing the tube, shaking the bottle, or

applying topically.
c) An appropriate antimicrobial agent should be present.

d) The topical gel can't have any stickiness.

e) The eye gel needs to be sterile.

f) Every element of the system is continuous. (Hemendra Rathod, Sinh J, et al., 2015)

Uses of gel
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a)Gels can be used as delivery mechanisms for medications taken orally.

b) For topical medications that are given straight to the eye, mucous membrane, or skin.

¢) As long-acting medications that are implanted or injected intramuscularly.

d) As thickeners in oral liquid, suppository bases, protectingcollloids in suspensions, and binders in
tablet granulation.

e) In cosmetics such as shampoos, dentifrices, fragrance products, and formulas for skin and hair care.
g) Catheter lubricant M

DRUG PROFILE

1] PISIDIUM GUAJAVA
Common Name :Guava , Yellow Guava , Apple Guava.

Biological Source :Guava is native to tropical and seems to have been growing from
M@xicotoperuPisidiumguajavaLinn belonging the familyMyrtaceae.

Kingdom:PIaﬁtae

Order:Myrtales

Family:Myrtaceae

Subfamily: Myrtoideae

Genus: Psidium

Species: Guajava

Binomial name:Psidium guajava Linn

The guava plant (Psidium guajava L.) belongs to the Myrtaceae family. Psidium guajava is the most
important fruit of the genus Psidium, which contains around 150 species. Guava is thought to have

originated from an area extending from southern Mexico to or widelyknown and cultivated throughout
the world 7
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Gauva leaves enriched with bioactive compounds have been gaining much attention in recant years
due to their potential to lower the risk of the development of numerous chronic diseases. Seven pure
compounds, quercetin, avicularin, apigenin, guaijaverin,such as antioxidant, antibacterial, and
antitumor effects compared to unsulfated ones. Theuseful bioactivities of GL extract are presented in
the following subsectionFlavonoids, triterpinoids, steroids, oils, lipids, carbohydrates, glycosides,
alkaloids, tannins, and other constituents make up the chemical composition. Saponins. Utilized for its
anti-inflammatory, antibacterial, antioxidant, and anti-cancer properties (Wang, 2014). Herbal
medication is important for both medical and financial reasons. Although the use of herbal medicines
has grown, industrialized and developing nations still place a high value on their safety, effectiveness,
and quality. Patients are using herbal remedies more frequently because they don't have the common
negative effects of allopathic medications.
It makes sense that 1.42 billion people, or one-fourth of the world’s population, rely on traditional
medicine to cure a variety of illnesses. Since the beginning of time, medicinal plants have been a key
source of cures for illnesses affecting humans.

Chemical Composition of Pisidium guajava leaves

Guava leaves (GLs) are abundant in a variety of macro- and micronutrients that support good health as
well as bioactive substances. 103 mg of ascorbic acid, 1717 mg of gallic acid equivalents (GAE)/g of
total phenolic compounds, 18.53% protein, 12.74% carbs, 3.64% ash, 0.62% fat, and 82.47% moisture
are all present in them [18].

Biological activitiesofPisidium guajava leaves

1 Antioxidant Activity :

Aerobes depend on oxygen because it serves as a terminal electron acceptor during respiration, the
process that produces the majority of their energy. On the other hand, a variety of illnesses in the
human body, including inflammatory diseases, ischemic diseases, neurological disorders,
hemochromatosis, emphysema, acquired immunodeficiency syndrome, and many more, are brought
on by free radicals generated during metabolic processes % The antioxidant functions of GLs are
caused by the presence of phenolic chemicals, including ferulic acid, gallic acid, pyrocatechol,
taxifolin, ellagic acid, and several others 202!}

2 Activity :

Antibacterial qualities of guava extracts protect against both Gram-positive and Gram-negative
bacteria. In vitro tests shown strong antibacterial activity of an agqueous mixture and a water-soluble
methanol extract from guava leaves and bark against multidrug-resistant Vibrio cholera. They
concluded that there is a possibility that this plant can lessen cholera epidemics®!

2]Azadirachta indica

Common Name  :Neem,margasa ,nimtre or Indian lilac.

Biological source : Neem consists of the fresh ordried leaves and seed oil of Azadiracta |
Indica J.Juss .Belonging the family Meliaceae.

Kingdom:Plantae

Order: Sapindales
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Family: Meliaceae

GenusAzadirachta
Speciesindica

Binomial name  Azadirachta indic

The native and extensively grown Azadirachta indighich is found throughout most of India &
particularly in Bengal, is a member of the Meliaeéamily of plants. Outside of India, it is refedrto
as neem, but the natives call it vembu. This pis said to contain nimbidin, flavonoids, saponini
phenolic compounds. The bitter taste of this pisattributed to the alkaloid margosine. An oil tha
yellow, bitter, and fixed makes up between 10 ahg&cent of the seeds. There are free aratile
fatty acids in the oil. The volatile fatty acidssaromposed of stearic and oleic acids, possiblij &
little amount of lauric acid*®Azadirachta indica (neem) contains a number of qityemicals
including gallic acid, epicatechin, catechin, mdoge, nimbidin, nimbin, and nimbolide. Stro
antibacterial qualities are shared by all of theslestances. In the past, neem has been o treat
fever, skin diseases, infections, and inflammaithngsses. Lahankar et al. used the herbs Cur¢
longa, Azadirachta indica, Glycyrrhiza glabra, $esm indicum, and Nelumbo nucifera in
medicinal oil mixture known as "Haridradi Tail" teeatRAS. Treatment for roof of the mouth, pale
and lymph node development ulcers is found to galfibeneficia!*

Chemical compositionoAzadirachta indic:

Terpenes and limonoids are two of neem's main at@ntomponents. Azadirachtin-tygloyl-3-
acetyl-2methoxyazadirachtin, 22,-dihydro-23 -methoxyazadirachtin, nimbanal, -
tigloylazadirachtol, 3-acetydalannV nimbidio, margocin, margocinin, margocilin, and others aee
main active ingredients in limonoids. Isombolazajimimbonone,nibonolone, methylgrevillate
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margosinone, and six nimbocinolides are terpendilem improves the liver's capacity to clea
itself of chemical pollution by increasing the dyesis of glutathior-transferase.

Biological activities ofAzadirachta indic:
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