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ABSTRACT

Mouth ulcers are common painful sores that occur inside the mouth and cause difficulty in eating, drinking, and
speaking. Many medicines are available for treatment, but they may cause side effects when used for a long time.
Therefore, herbal medicines are considered a safer and better alternative.

In this study, a herbal gel was prepared using guava (Psidium guajava) leaves, which are well known for their healing
properties. Guava leaves contain natural compounds such as flavonoids, tannins, and saponins that help reduce
inflammation, fight bacteria, and promote faster healing of ulcers.

The guava leaf extract was prepared and incorporated into a gel base using Carbopol 934. Other ingredients were added
to improve the consistency and ease of application of the gel.

The prepared gel was evaluated for various properties such as appearance, pH,spreadability. The results showed that the
gel had a smooth texture, was easy to apply, and had a suitable pH for oral use. Overall, the study indicates that guava
leaf gel can be a safe, effective, and natural treatment option for mouth ulcers.

Keywords: Guava leaf extract, Mouth ulcer, Herbal gel, Aphthous ulcer, Antimicrobial activity, Anti-inflammatory
activity, Carbopol gel, Herbal formulation, Oral drug delivery, Natural therapy

INTRODUCTION

Mouth ulcers are common lesions of the oral mucosa, appearing as small, painful sores with a white or yellow center
and a red margin. Although they are usually self-healing, they can cause discomfort during eating, speaking, and oral
hygiene.

They affect around 20-30% of the population and are more common in young adults and females. The condition is
multifactorial, with causes including local trauma, nutritional deficiencies (vitamin B12, iron, folic acid, zinc), stress,
hormonal changes, and weakened immunity.
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At the cellular level, mouth ulcers involve immune-mediated damage to oral tissues, along with oxidative stress that
delays healing. Microbial infection may further worsen the condition and prolong recovery.

Conventional treatments mainly provide symptomatic relief but may cause side effects and recurrence. Therefore, herbal
formulations are gaining importance as safer and more effective alternatives due to their natural origin and multiple
therapeutic properties.

Causes of Mouth Ulcers:

Mouth ulcers are caused by several factors. The most important causes are explained below:

1. Nutritional Deficiency

Vitamin B12

Iron

Folic acid
Zinc

2. Stress and Psychological Factors

. Increased inflammation
. Reduced healing capacity

3. Hormonal Changes

Menstruation
Pregnancy
Menopause

4. Microbial Infection

These microbes infect the area
. Increase pain and inflammation
Delay healing

Types of Mouth Ulcers
Mouth ulcers are mainly classified into three types:
1.

Minor Aphthous Ulcers

o Most common type

. Small in size (less than 1 cm)
. Round or oval in shape

. Heal within 7-10

days

FIGURE 1: Minor Aphthous Ulcers

Do not leave scars Usually mild but painful
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2.
Major Aphthous Ulcers

Larger in size (more than 1 cm)
Deeper ulcers

Take longer time to heal (2—4 weeks)
May leave scars

FIGURE 2: Major Aphthous Ulcers
More painful and severe than minor ulcers
3.

Herpetiform Ulcers

. Multiple small ulcers (10-100 at a time)

. Very small in size

. May join together to form larger

ulcers FIGURE 3: Herpetiform Ulcers
. Heal within 1-2 weeks

Guava Leaf

Guava (Psidium guajava) leaves are widely used in traditional medicine due to their rich phytochemical composition,
including flavonoids, tannins, saponins, and phenolic compounds. These constituents exhibit significant antimicrobial,
anti-inflammatory, and antioxidant activities. Flavonoids such as quercetin help reduce inflammation; tannins promote
tissue contraction and healing, while saponins provide antimicrobial action.

The antioxidant properties of guava leaves help in reducing oxidative stress and enhancing tissue repair, making them
effective in the management of mouth ulcers. Incorporation of guava leaf extract into a gel formulation ensures better
contact with the affected area, providing prolonged action and improved therapeutic effect.

Excipients such as Carbopol 934, glycerin, methylparaben, and citric acid contribute to the stability, consistency, and
safety of the formulation. Overall, guava leaf-based gel is a promising, safe, and effective herbal approach for the
treatment of mouth ulcers.

Overview of Herbal Drug Delivery

Herbal medicine has been used since ancient times due to:

. Better compatibility with human body

. Fewer side effects

. Cost-effectiveness

Topical herbal formulations are gaining importance for:
. Skin infections

. Wound healing

. Anti-inflammatory action
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FIGURE 4: Guava Leaves

Guava (Psidium guajava.) is an important medicinal plant belonging to the family Myrtaceae. It is widely distributed in
tropical and subtropical regions and is commonly cultivated in countries such as India, Brazil, and Mexico. The plant is
well known not only for its nutritional fruit but also for its therapeutic properties, particularly those of its leaves.

Sr.No. Properties Description

1 Synonym Guava leaves, Amrood leaves, Peru leaves

2 Biological Source Leaves of Psidium guajava Linn., a small evergreen tree belonging to Family
— Myrtaceae

3 Chemical Constituents Flavonoids (quercetin), tannins, saponins, alkaloids, phenolic compounds,
essential oils

4 Uses Antimicrobial, anti-inflammatory, antioxidant, and wound healing properties

5 Appearance Green, oval-shaped leaves with prominent veins and characteristic odor

6 Solubility Soluble in water and alcoholic solvents

TABLE 1: Properties and Description Of Guava Leaf

Ingredients and their functions

Ingredients

Function

Guava Leaf Extract

Healing & antimicrobial agent

Carbopol 934

Provides viscosity

Glycerin

Retains Moisture & Improves Texture

Methylparaben

Prevents Microbial Growth

Citric Acid

Maintains Suitable Oral Ph

Distilled Water

Base Of Formulation

JAAFR26A4201

TABLE 2: Material and Function
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Method For the Preparation of Guava leaf-based Gel
TABLE: Formulation of Guava Leaf Based Gel

Ingredient Quantity (for 60g Gel) Purpose
F1 F2 F3
Guava Leaf Extract 5¢ 5¢ 69 Active ingredient
Carbopol 934 19 1.3g 1.59 Gel-forming agent
Glycerin 2mL 2.5ml 3ml Prevents dryness & improves spreadability
Methylparaben 0.03g 0.05¢g 0.05¢g Preservative
Citric Acid (0.1N 0.2- 0.3ml 0.2-0.5ml | 0.2-0.5ml | Adjusts pH (6.5 -7.5)
Solution)
Distilled Water g.s. (up to g.s. (upto | g.s. (upto | Solvent
50mL) 50mL) 50mL)

TABLE 3. Formulation of Guava Leaf Based Gel

Procedure Flow:
Step 1: Guava Leaf Extraction (Soxhlet Extraction Method)

Take 69 of dried guava leaf powder in a thimble
Place the thimble in Soxhlet apparatus
Add solvent ethanol (100) or ethanol: water (70:30) in round bottom flask
J

Heat the system to allow continuous extraction

!

Carry out extraction for 47 minutes

!

Solvent evaporates — condenses — extracts phytochemicals
Allow to cool and collect the extract

Collect and store filtered extract in sterile container
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FIGURE 6: Soxhlet Extraction
Step 2: Preparation of Gel Base
Disperse 1.5 g Carbopol 934 in 20 mL distilled water with continuous stirring
Allow swelling for 45-60 minutes at room temperature

Add 3 mL glycerin and mix for 5 minutes

FIGURE 7: Gel Base preparation

Step 3: Incorporation of Extract into Gel

Add guava leaf extract slowly into gel base with stirring (10-15min)

!
Adjust pH to 6.5-7.5 using 0.1N citric acid (0.2-0.5 mL dropwise)

l

Mix for 10-15 minutes for uniform blending.
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FIGURE 8: Mouth ulcerGel Preparation

Step 4: Final Mixing and Storage

Dissolve 0.05 g methylparaben in 5 mL water (heat at 40°C)
Add methylparaben solution into gel and stir for 5 minutes
1

Continue mixing for 15-20 minutes

Transfer into sterile containers and label properly.

i
< ——
war 18

|

FIGURE9:Mouth ulcerGelFormulation

Evaluation of Formulated Gel
The prepared gel formulation was evaluated for the following parameters:
1. Physical Properties

The gel was visually examined for color, odor, and appearance.
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Parameters Observed:

1. Color: Observed Greenish Yellow

2. Odor: Checked by smelling the formulation

3. Appearance: Examined for smoothness and absence of lumps
FIGURE10: Physical Properties

Observation:

The prepared gel was greenish in color, had a characteristic odor, and showed smooth and homogeneous
appearance without any lumps

2. pH Determination

The pH of the gel was measured using a digital pH meter. About 1 g of gel was dissolved in 10 ml of distilled water
and the pH was recorded.

Process Flow:
Gel sample
Dissolution in distilled water
!

pH meter

Reading recorded

FIGURE 9: Digital pH Meter

3 .Spreadability

Spreadability was determined by placing a small amount of gel between two glass slides. A known weight was placed
over the slides, and the time taken for separation was noted.

Process Flow:
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Gel between slides

!
Apply weight
!

Measure time

!
Calculate spreadability

Y r—

pa- ’ Murshadpur, Manarashira, india

FIGURE10: Spreadability

Results and Discussion
1. Evaluation Results of Formulations (F1, F2, F3)
The prepared formulations were evaluated for physical properties, pH, and spreadability. The results are shown below:

Table: Evaluation of Formulations

Sr. No. | Parameter F1 F2 F3

1 Color Light green Green Greenish yellow
2 Odor Characteristic | Characteristic | Characteristic

3 Appearance | Smooth Smooth Smooth

4 pH 6.5 6.7 6.9

5 Spreadability | 3.8-cm 3.9-cm 4.2-cm

TABLE 3. Evaluation of Formulation

2. Selection of Best Formulation
Based on the evaluation parameters, F3 was found to be the best formulation among all.

Justification:

. Better Extraction Method:

F3 was prepared using Soxhlet extraction, which provides more efficient and continuous extraction compared to
decoction used in F1 and F2.

. Higher Drug Content (Indirectly Indicated):

Darker color in F3 indicates higher concentration of active constituents.

. Optimal pH:

pH of F3 (6.9) is closer to neutral, making it ideal for oral application.

. Superior Spreadability:

F3 showed highest spreadability (4.2-cm), ensuring easy application and better patient compliance.
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. Uniform Appearance:
Smooth and homogeneous gel without lumps.
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