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ABSTRACT: 
Common lesions caused by inflammation of the oral 

mucosa, mouth ulcers can be painful, uncomfortable, 

and make it difficult to speak and eat. The goal of the 

current study was to develop and assess a 

mucoadhesive oral spray enriched with Centella 

asiatica for the treatment of mouth ulcers. Because of 

its established wound-healing, anti-inflammatory, 

antioxidant, and antibacterial characteristics, 

Centella asiatica was preferred. The leaves were 

gathered, verified, dried, and extracted using an 

appropriate hydroalcoholic extraction technique. 

Using HPMC E5 as the mucoadhesive polymer and 

appropriate excipients such glycerin, propylene 

glycol, sodium benzoate, sodium saccharin, and 

peppermint oil, the obtained extract was incorporated 

to a mucoadhesive oral spray. Physical characteristics 

such as pH, viscosity, sprayability, spray content per 

actuation, extract content, mucoadhesive strength, 

and antimicrobial activity were all evaluated for the 

prepared product. A corresponding microbiological 

method can be used to evaluate the antimicrobial 

activity against specific oral infections. Additionally, 

stability tests were conducted to evaluate the 

enhanced formulation's chemical and physical 

stability. It is anticipated that the mucoadhesive 

spray will give the components of Centella asiatica 

extended contact with the oral mucosa, enhancing 

local activity and promoting ulcer healing. Subject to 

additional safety, efficacy, and clinical testing, the 

proposed formulation may offer a practical and 

potentially successful herbal strategy for the 

treatment of mouth ulcers. 

 

Keywords: Centella asiatica, mucoadhesive spray, 

mouth ulcer, HPMC E5, wound healing, 

antimicrobial activity, oral mucosa. 

 

 

 

I. INTRODUCTION: 
The oral route is probably the most 

recommended among the many different drug 

delivery methods for both patients and physicians. 

Many medications cannot be effectively 

administered through the traditional oral route due to 

extensive pre-systemic clearance following 

administration, which frequently results in a lack of 

significant relationship between membrane 

permeability, absorption and metabolism. 

The mucosal layer (nasal, rectal, vaginal, 

ophthalmic, and oral cavity) is frequently considered 

a possible site for drug administration and has clear 

advantages for systemic drug delivery, in contrast to 

the oral route. These benefits include the potential for 

a liver bypass effect and the prevention of pre-

systemic clearance in GI tract, which improves 

absorptions and consequently, bioavailability. 

Applications for bioadhesive formulations 

are several and involve both systemic and local 

pharmacological effects. The mucosa has a high 

blood supply and is comparatively permeable. 

Oral transmucosal medications 

administration avoids pre-systemic clearance in the 

GI tract and liver by avoiding the liver. The oral 

mucosa is a particularly desirable and practical 

location for systemic medication administrations 

because of these properties. 

The goal of this study was to create an oral 

spray using Centella asiatica to treat mouth ulcers. 

Centella asiatica's therapeutic capacity to treat oral 

ulcers was examined and applied to the 

microemulsion system. To determine the 

microemulsion's potential for treating oral ulcers, its 

wound-healing properties on human dermal 

fibroblasts (HDF) and human gingival fibroblasts 

(HGF) as well as its anti-inflammatory properties by 

preventing macrophage cells from producing nitric 

oxide (NO) were assessed. The results of the study 

may be applied to the production of novel herbal-
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based microemulsion products for the treatment of 

oral ulcers. 

Spray formulations have better tissue 

penetration and may cover the whole oral mucosa; 

they are the best treatment choice for oral mucositis. 

Compared to topical gels, which have bigger particle 

sizes and slower tissue penetration, this benefit 

results from their smaller particle size, which enables 

greater penetration. Oral spray is stored in a 

container made of plastic, glass, or metal with a 

continuous or metered spray valve for closure. It has 

a wide covering area, is easy to use, and allows 

variable dosage. The liquid formula oral spray is 

considered as an additional combination for treating 

different types of oral cavity infections. It is safe for 

patients of any age and causes minimal 

environmental damage. 

 

The response of macromolecules obtained from 

formulations has a significant impact on the 

prolonged, localized, or systemic pharmaceutical 

action of buccal mucoadhesive dosage forms such 

tablets, films or patches, gel, and spray. A metered or 

continuous spray valve covers the metal, glass, or 

plastic container that contains oral spray. It has a large 

covering area, is easy to use, and allows variable 

dosage. 

 

The liquid formulation oral spray is considered to be 

an another combination for treating different types of 

oral cavity infections and it is safe for patients of any 

age with minimal environmental impact. 

 

MOUTH ULCER: 

Mouth ulcers are Small, painful lesions that 

occur inside the oral cavity on the inner lips, cheeks, 

gums, or under the surface of the tongue. It is also 

known as mouth ulcers, canker sores, or aphthous 

ulcers. Given their size, they are slightly unpleasant, 

but most of them are harmless and disappear on their 

own. 

Ulcers, which are especially common in the 

oral region, occur in the epithelium caused by 

molecular necrosis. As they can form anywhere in the 

oral cavity, they are most harmful when they happen 

in an area that can be touched. Depending on how 

long they last, ulcers are classified as acute (short-

term) or chronic (long-term). Traumatic ulcers, 

aphthous ulcers, herpetic ulcers, and chancres are 

examples of acute ulcers that heal on their own within 

a little over three weeks. Severe aphthous ulcers, 

acidic ulcers, malignant ulcers, oral cavity ulcers 

brought on by systemic conditions, and some 

traumatic ulcers are examples of chronic mouth 

ulcers, which can continue for weeks or months. 

Traumatic ulcers, necrotizing 

sialometaplasia, primary herpetic gingivostomatitis, 

varicella-zoster virus infection, erythema 

multiforme, and odontogenic ulcers are among the 

several types of oral mucosal ulcerative lesions. 

While necrotizing ulcerative lesions are brought by a 

self-limiting, benign, non-neoplastic inflammatory 

disease affecting the salivary glands, traumatic ulcers 

are frequently brought on by physical, thermal, or 

chemical stress to the oral mucosa. Males in their 

middle years are more likely to develop necrotizing 

ulcerative gingivitis, which mostly affects the palate, 

lower lip, retromolar area, sublingual region, tongue, 

and throat. 

 

Types of Mouth Ulcer: 

 

• Traumatic ulcers: An visible source of 

irritation, like a hard tooth. 

• Canker sores (Aphthous ulcers): Tiny, 

painful, yellowish lesions that often go away in 

one to two weeks. They are often associated with 

other illnesses like iron deficiencies or 

autoimmune diseases. 

• Cold sores: These are caused by the herpes 

simplex virus and start off as a blister before 

developing into tiny clusters of ulcers on the 

outside of the lips, gums, or roof of the mouth. 

They are spreading. 

• Infectious ulcers: These ulcers are caused by 

germs including Candida (thrush), varicella-

zoster virus (shingles), coxsackievirus (hand, 

foot, and mouth disease), HIV, or syphilis. 

• Inflammatory or autoimmune conditions: 

Bullae, which are blisters linked to bullous 

pemphigoid or mucous membrane pemphigoid; 

oral lichen granules, which are lacy white or red 

patches with occasional flare-ups; and other 

sores, which may be linked to Crohn's disease, 

systemic lupus erythematosus, or celiac disease. 

• Mouth Cancer: Cancer-related ulcers may start 

off as a painless sore that takes two to three 

weeks to heal. The ulcer may enlarge, bleed, 

and/or hurt over time. Swollen neck glands, 

trouble swallowing, or weight loss without effort 

are other warning indicators. Tobacco use and 

alcohol use are risk factors, but it's crucial to 

understand that even those who avoid these 

behaviors might get oral cancer. At routine 

examinations with your dentist and primary care 

physician, you can look for signs of oral cancer. 
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Signs & Symptoms of mouth ulcer: 

Usually, mouth ulcers are simple to identify. They 

appear as sores or wound-like patches on various oral 

surfaces with central portions that seem to be white, 

yellow, or grey. The shape, type, quantity, and 

frequency of ulcers, among other indications and 

symptoms, usually differ according to the underlying 

reasons. 

 

The following are some typical signs of mouth ulcer: 

• Pain in and around possible ulcer locations. 

• Eating or drinking difficulties are usually 

increased by eating spicy or salty meals. 

• An increase in pain or difficulty when brushing 

your teeth. 

• Ulcers often cause swelling and inflammation. 

 

Depending on the underlying cause, secondary 

symptoms might also differ, such as fever in cases of 

cold sores or TB or increased tongue discomfort and 

redness in cases of vitamin B12 deficiency. 

 

Causes of mouth ulcer: 

 

1. Microbial Infections and Bacterial 

Infections: Due to unwanted pathogens or 

improper oral hygiene, some bacterial infections 

might result in mouth ulcers. Example: Viral 

infections include syphilis and Tuberculosis. 

Herpes Simplex Virus (HSV) and Varicella-Zoster 

Virus (VZV) are two viruses that 

can cause severe mouth ulcers. 

Example: chickenpox and herpes simplex stomatitis. 

 

2. Malignant Neoplasms, Oral Cancer: 

Chronic or irregularly bounded non-healing ulcers 

may be symptoms of malignant diseases such 

squamous cell carcinoma. Oral ulcers may 

occasionally result from the systemic spread of 

metastatic cancer. 

 

3. Herpes Simplex Virus (HSV): HSV 

infection, especially in immunocompromised people, 

can result in primary herpetic stomatitis, which is 

characterized by painful mouth ulcers. 

 

4. Blood Disorders: 

• Anaemia: Repeated mouth ulcers, 

usually followed by additional symptoms like 

glossitis, can be a symptom of both iron deficiency 

anemia and pernicious anemia. 

• Leukemia: Due to immunological 

suppression, which increases the patient's 

susceptibility to infections, oral ulcers are very 

common in leukemia patients. 

 

• Neutropenia: People who have 

neutropenia, such as those who have chemotherapy-

induced neutropenia, are more likely to develop oral 

ulcers because their immune systems are damaged. 

• Other White Blood Cell Dyscrasias: Oral 

ulcers are a secondary consequence of 

myelodysplastic disorders. 

 

5. Chickenpox (Varicella): Oral ulcers are a 

component of the systemic rash caused by the 

varicella-zoster virus, which causes chickenpox. 

Both adults and children are affected by these ulcers. 

 

6. Gastrointestinal Disorders: 

• Coeliac Disease: People with coeliac 

disease frequently get oral ulcers, which frequently 

show up when they don't follow a gluten-free diet. 

Painful ulcers are one of the oral symptoms of 

ulcerative colitis, an inflammatory bowel illness. 

• Crohn's Disease: Oral ulcers are one of the 

extra-intestinal symptoms of Crohn's disease, like 

ulcerative colitis. 

 

Herbal Treatment for Mouth ulcer: 

 

Phytochemical compounds have been used by 

traditional herbal physicians and local physicians to 

prevent and cure ulcers. 

Botanical compounds with anti-ulcer properties 

include: 

• Flavonoids (such as quercetin, naringin, 

silymarin, anthocyanosides, and derivatives of 

sophoradin) 

• Saponins (from Panax japonicus and 

Kochia scoparia), tannins (from 

Linderaeumbellatae) 

• Gums, and mucilages (such as gum guar and 

myrrh). 

• Aloe gel, capsicum (chilli), and liquorice 

have all been used widely as natural remedies. 

Ethnomedical systems uses a variety of plant extracts 

to treat ulcers. 

 

Oral ulcers may develop as an adverse 

reaction to medicines, which affects the treatment of 

the lesions. Drug-induced mucosal reactions should 

be in the knowledge base of oral health care 

professionals so that they may respond effectively 

with specialized managements directed towards the 

underlying causes of mouth ulcers. Particularly those 
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individuals who are treated with targeted drugs and 

biologic agents may need a dual approach: treatment 

of symptoms and removal of the causative medicine. 

This result underscores the necessity of knowing oral 

mucosal sensitivities to lead successful treatment 

options 

 

MUCOADHESIVE DRUG DELIVERY 

SYSTEM: 

 

Mucoadhesive drug delivery systems are those that 

target a medicine to a specific area of the body for a 

prolonged amount of time by utilizing the 

bioadhesion ability of some watersoluble polymers 

that become adhesive when hydrated. Because of 

their presystemic metabolism or instability in the 

acidic environment associated with oral 

administration, delivery of medicinal drugs by 

different transmucosal routes has attracted a lot of 

study. 

 

The mucosa of the mouth cavity is thought to be a 

practical and easy location for the administration of 

medicinal substances among the several absorptive 

mucosae, which include nasal, pulmonary, rectal, 

vaginal, buccal, and sublingual. 

 

The primary criteria for choosing an appropriate 

medication delivery method within the oral cavity 

are variations in the permeability and anatomy of the 

several oral mucosal pathways. 

Mucoadhesive buccal drug delivery systems can be 

designed as multidirectional or unidirectional release 

systems for local or systemic action, and they can 

have permeability enhancers, enzyme inhibitors, or 

pH modifiers in their formulation. 

 

Drug distribution for both local and systemic 

treatments is made possible via the buccal mucosa. 

Numerous illnesses, including periodontal disease, 

bacterial and fungal infections, aphthous stomatitis, 

and vesiculo bullous diseases, can be treated by local 

administration to oral cavity tissues. 

 

The Mucus Layer: 

 

Mucus is a viscous, transparent secretion that sticks 

to the mucosal epithelial surface as a thin, continuous 

gel layer. In humans, this layer's average thickness 

ranges from around 50 to 450 µm. Goblet cells lining 

the epithelia or unique exocrine glands containing 

mucus cells termed Acini produce it. The species, 

anatomical location, and pathophysiological 

condition all have a significant impact on the exact 

composition of the mucus layer. However, it has the 

following general composition: 

 

1. Water - 95% 

2. Glycoproteins and Lipids - 0.5 to 5% 

3. Mineral salts - 0.5 to 1% 

4. Free Proteins - 0.5 to 1% 

 

Drug content per each spray: 

 

The density of formulations had to be determined 

before the spray volume could be measured. Ten 

weights were averaged after the weight of one 

milliliter of the ideal formula was accurately 

measured. Next, the density was determined using 

the following formula: 

 

Density = Average weight / 1ml 

 

MATERIALS AND METHODS: 

 

PLANT MATERIALS: 

 

Centella asiatica (L.) Urb. fresh, healthy leaves were 

gathered from a suitable local source. A certified 

botanist or pharmacognosist verified the plant 

material, and a voucher specimen was saved for 

future reference. Many bioactive components, 

including triterpenoid compounds such asiaticoside, 

madecassoside, asiatic acid, and madecassic acid, are 

present in Centella asiatica. These ingredients have 

been linked to antioxidant, anti-inflammatory, and 

wound-healing properties. 

 

II. METHODS: 
 

COLLECTION AND AUTHENTICATION OF 

PLANT MATERIAL: 

 

Fresh Centella asiatica leaves were gathered and 

carefully examined to exclude contaminated, 

diseased, and damaged material. In order to obtain 

removal of foreign objects and adherent soil, the 

leaves were thoroughly cleaned with purified 

water.A certified botanist/pharmacognosist verified 

the plant's identity. A voucher specimen was kept in 

the lab, and the verified specimen was recorded. 



 
 

  

International Journal of Pharmaceutical research and Applications 

Volume 11, Issue 4, Jul.-Aug.2026, pp:1373-1381 www.ijprajournal.com ISSN:2456-4494 

                                      

 

 

 

   | Impact Factor value 7.429   ISO 9001: 2008 Certified Journal       Page 1377 

 

Fig 1: Centella asiatica leaves                               Fig 2: Centella asiatica leaves powder 

 

PREPARATION OF CENTELLA ASIATICA 

LEAF POWDER: 

After cleaning, the leaves were first shade-

dried at room temperature until they reached a 

consistent weight. In order to reduce the potential for 

heat- or light-sensitive phytoconstituents to degrade, 

direct exposure to intense sunlight was 

avoided.Using an appropriate mechanical grinder, 

the dried leaves were ground into a powder. Before 

being extracted, the powder was kept in an airtight 

container after passing through the proper sieve to 

achieve a somewhat uniform particle size. 

 

PREPARATION OF CENTELLA ASIATICA 

EXTRACT: 

It is possible to use a hydroalcoholic extraction 

procedure with 70% ethanol. 

A clean, dry container was filled with roughly 5 g of 

dried Centella asiatica leaf powder that had been 

precisely weighed. The powder was thoroughly 

moistened and immersed by adding enough 70% 

ethanol. The mixture undergoes maceration with a 

periodic stirring for around 48 hours. 

Following extraction, the mixture was filtered using 

appropriate filter paper. If necessary, the marc was 

extracted again to increase extraction effectiveness. 

A rotating evaporator/water bath was used to 

concentrate the combined filtrates at a controlled 

temperature or under reduced pressure. 

After being moved to an appropriate container, the 

concentrated extract was dried to produce a 

semisolid or dry extract. The formula used to 

determine the yield % was: 
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Percentage yield = (Weight of dried extract / Weight of dried plant material) × 100 

 

III. METHODOLOGY 
 

FORMULATION OF MUCOADHESIVE ORAL SPRAY: 

 

COMPOSITION: 

 

INGREDIENT 

QUANTITY FUNCTION 

Centella asiatica leaf extract 5 g Active ingredient 

HPMC E5 1 g Mucoadhesive polymer 

Glycerin 5 mL Humectant 

Propylene glycol 5 mL Co-solvent 

Sodium benzoate 0.1 g Preservative 

Sodium saccharin 0.2 g Sweetner 

Peppermint oil 2-3 drops Flavour 

Ethanol 70 % 10 mL Solvent/co-solvent 

Purified water q.s. to 100 mL Vehicle 

Table 1: Composition of mucoadhesive oral apray 

 

For preparing 100 mL of Centella asiatica 

mucoadhesive oral spray, 1.0 g of HPMC E5 was 

gradually dissolved in 60 mL of distilled water and 

stirred continuously at 500 rpm for approximately 

half an hour to produce a transparent polymer 

solution. Separately, 10 mL of 95% ethanol was used 

to dissolve 5.0 g of Centella asiatica leaf extract. Next, 

5 mL of propylene glycol was added, and the mixture 

was stirred for 15 minutes. 0.1 g sodium benzoate and 

0.2 g sodium saccharin were dissolved in 10 mL of 

filtered water to create a preservative solution. After 

adding the active solution to the polymer solution 

gradually while stirring constantly, the preservative 

solution and 5 ml of glycerin were added, and the 

mixture was agitated for twenty minutes. After 

adding two to three drops of peppermint oil, the 

mixture was gently swirled for five minutes. When 

necessary, sodium hydroxide or diluted citric acid 

were used to bring the pH down to 6.0–6.8. After 

passing the mixture thru Whatman No. 1 filter paper, 

100 mL of cleaned water was added. Lastly, a clean, 

amber-colored oral spray container with a spray pump 

was filled with the prepared product, labeled, and 

stored properly until further testing. 

 

PHYTOCHEMICAL SCREENING: 

PHYTOCHEMICAL TEST TEST PERFORMED POSITIVE 

OBSERVATION 

RESULT 

Alkaloids Mayer’s test Cream/white precipitate Present (+) 

Flavonoids Shinoda test Pink/red coloration Present (+) 

Tannins Ferric Chloride test Blue/green coloration Present (+) 

Saponins Foam test Persistent froth/foam Present (+) 

Terpenoids Salkowski test Reddish-brown coloration 

at interface 

Present (+) 

Steroids Liebermann-Burchard test Green coloration Present (+/-) 

Phenolic compounds Ferric chloride test Bluish/green coloration Present (+) 
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Glycosides Keller-Killian test Brown ring at interface Present (+) 

Carbohydrates Molisch’s test Violet ring Present (+) 

Proteins Biuret test Violet/purple coloration Absent/trace (-

/+) 

Table 2: Phytochemical screening Result 

 

IV. RESULT: 
 

 

 

PARAMETER 

 

 

RESULT 

 

 

ACCEPTANCE CRITERIA 

 

Appearance 

 

Clear, Homogeneous solution 

 

Clear, no precipitation 

 

Colour 

 

Light green 

 

Charecteristic 

 

Odour 

 

Characteristics herbal Odour 

 

Pleasant, Charecteristic 

 

pH 

 

6.51 ± 0.1 

 

6.0 -7.0 

 

Viscosity (cP) 

 

28.5 ± 1.2 

 

Suitable for spraying 

 

Spray Pattern 

 

Uniform, Circular 

 

Uniform, no dripping 

 

Spray Angle 

 

72.4° ± 2.1° 

 

Consistent Spray 

 

Delivered Dose per Spray (µL) 

 

100 ± 5 

 

Consistent dose 

 

Pump Performance 

Smooth Operation, No clogging or 

leakage 

 

Smooth and consistent spray 

 

Mucoadhesive Strength (g) 

 

18.6 ± 0.8 

 

Adequate adhesion 

 

Mucoadhesive Residence Time (h) 

 

4.2 ± 0.3 

 

Prolonged retension 

 

Drug Content (% label claim) 

 

99.2 ± 1.4 

 

90 – 110% 

 

Antimicrobial Activity (Escherichia coli) 

 

14.8 ± 0.5 mm 

 

Effective antimicrobial activity 

 

Antimicrobial Activity (Bacillus cereus) 

 

16.4 ± 0.6 mm 

 

Effective antimicrobial activity 

 

Stability (40 ± 2°C / 75 ± 5% RH) 

 

No significant change after 3 

months 

 

Stable 

Table 3 :Evaluation Parameters and Observed Results of Mucoadhesive Oral Spray 
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Fig 3: Antimicrobial activity of the formulated Centella asiatica mucoadhesive oral spray against 

Escherichia coli using the agar well diffusion method. 

 

Antimicrobial Activity Against Escherichia coli: 

➢ Test sample: Zone of inhibition = 14.8 ± 0.5 mm 

➢ Standard antibiotic (Ciprofloxacin): Zone of inhibition = 25.6 ± 0.4 mm 

➢ Normal saline (Control): Zone of inhibition = 0 mm (No inhibition) 

 

 
Fig 4:Antimicrobial activity of the formulated Centella asiatica mucoadhesive oral spray against Bacillus 

cereus using the agar well diffusion method. 

 

Antimicrobial Activity Against Bacillus cereus: 

➢ Test sample: Zone of inhibition = 16.4 ± 0.6 

mm 

➢ Standard antibiotic (Ciprofloxacin): Zone of 

inhibition = 24.8 ± 0.5 mm 

➢ Normal saline (Control): Zone of inhibition = 

0 mm (No inhibition) 

 

V. DISCUSSION: 
The formulated Centella asiatica 

mucoadhesive oral spray showed satisfactory 

physicochemical, sprayability, mucoadhesive, content 

uniformity, and antimicrobial properties. The 

formulation appeared clear, homogeneous, light 

green in colour, and free from visible particles or 

phase separation, indicating good physical stability 

and uniformity. 

The pH of 6.51 ± 0.1 was suitable for 

application to the oral mucosa, reducing the 

possibility of irritation. The viscosity of 28.5 ± 1.2 

cP was found to be appropriate for spray delivery 

while providing sufficient consistency for mucosal 

retention. The formulation showed a uniform spray 

pattern with a diameter of 4.8 ± 0.2 cm and a spray 

angle of 72.4 ± 2.1°, indicating good atomization and 

distribution. The pump performance was 

satisfactory, with consistent discharge and no 

clogging, leakage, or malfunction. 

The delivered dose of 100 ± 5 µL per 

actuation with 98.6 ± 1.8% dose uniformity 

demonstrated reproducible spray delivery. The 

formulation also showed good mucoadhesive 

strength (18.6 ± 0.8 g) and a mucoadhesive 

residence time of 4.2 ± 0.3 hours, suggesting that 

the spray can remain adhered to the buccal mucosal 

surface for a prolonged period. 

The extract content of 99.2 ± 1.4% 
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indicated good content uniformity and was within the 

acceptable range of 90–110% of the intended 

content. The antimicrobial study demonstrated that 

the formulation exhibited activity against both 

Escherichia coli and Bacillus cereus. The 

formulation produced zones of inhibition of 14.8 ± 

0.5 mm against E. coli and 16.4 ± 0.6 mm against B. 

cereus. Ciprofloxacin produced higher zones of 

inhibition, while normal saline showed no inhibition. 

Overall, the findings indicate that the 

Centella asiatica mucoadhesive oral spray 

possessed acceptable physical characteristics, good 

spray performance, uniform drug/extract delivery, 

satisfactory mucoadhesive properties, and 

measurable antimicrobial activity. Therefore, the 

developed formulation shows potential as a 

convenient mucoadhesive oral spray for 

prolonged buccal application and antimicrobial 

action. 

 

VI. CONCLUSION: 
The present study successfully formulated 

and evaluated a Centella asiatica-enriched 

mucoadhesive oral spray for the management of 

mouth ulcers. The formulation showed satisfactory 

physicochemical properties, good spray 

characteristics, appropriate mucoadhesive strength, 

acceptable pH, and stability. The herbal extract 

demonstrated promising woundhealing and anti-

inflammatory potential, making the spray effective in 

relieving ulcer symptoms and promoting faster 

healing. Overall, the developed mucoadhesive spray 

offers a convenient, safe, and patient-friendly herbal 

alternative for the treatment of oral ulcers. Further 

clinical studies are recommended to confirm its 

therapeutic efficacy and long-term safety in human 

subjects. 
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