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ABSTRACT: 
The present study focuses on the formulation and evaluation of a herbal buccal tablet containing 
Hibiscus sabdariffa and Adenium obesum extracts for potential anti-ulcer activity. The buccal 
mucosa serves as a promising route for drug delivery, providing advantages such as avoidance of 
first-pass metabolism and rapid systemic absorption. Hibiscus sabdariffa possesses proven 
gastroprotective and antioxidant properties, while Adenium obesum is rich in secondary 
metabolites that exhibit potent biological activity. Both extracts were prepared by ethanol–water 
extraction and evaluated for physicochemical and biological properties. The buccal tablets were 
formulated using the direct compression method with excipients such as microcrystalline cellulose, 
mannitol, and magnesium stearate. The prepared tablets were assessed for weight variation, 
hardness, friability, surface pH, drug content uniformity, mucoadhesive strength, and in-vitro 
dissolution studies. Results indicated acceptable pharmaceutical parameters within standard limits, 
suggesting good mechanical strength, uniformity, and controlled drug release. This study 
demonstrates the feasibility of developing a stable herbal buccal tablet with potential anti-ulcer 
efficacy, offering a natural and patient-friendly alternative to conventional synthetic drugs. 
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INTRODUCTION: 
BUCCAL TABLET:- 
The mouth's mucosa differs greatly from the rest of the gastrointestinal tract in terms of appearance 
more like skin. Despite being widely considered to have poor permeability, skin is not typically 
recognized that the intestinal permeability is superior to that of the oral mucosa. These variations 
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is mostly due to the arrangement of the epithelia in the gastrointestinal tract, which serve very 
distinct purposes. The stomach, small intestine, and colon are lined with a straightforward, single-
layered epithelium, which ensures that absorbents have a short transport distance [1]. On the other 
hand, a multilayered or stratified epithelium covers the esophagus and oral cavity and, like skin, 
is made up of layers in different states of The transition from the basal cell layer to the surface 
shows differentiation or maturation. Medications have been used for many years in topical 
applications on the oral mucosa. Nonetheless, there has been interest lately. 
in taking advantage of the oral cavity's ability to transport medications into the bloodstream. 
Despite the This route offers several benefits despite the epithelium's relatively poor permeability 
characteristics of management [2,3]. 
 

 
Fig.1- Different Anatomical region of Buccal Cavity  

 
Hibiscus subdariffa: 
Peptic ulcer disease (PUD) is the term for lesions caused by acid. of the digestive system, which 
usually occurs in the stomach, proximal duodenum, or lower esophagus, and is identified by the 
loss of mucosal tissue with the fibrin-covered defect that penetrates the submucosa or the muscle 
tissue. [4,5] PUD is one of the most common digestive disorders with a worldwide An annual 
incidence of 0.1% to 0.3% and a prevalence of 5–10%. [6] In the United States of America, PUD 
is responsible for the annual health care costs of approximately $10 million [3], whereas Nigeria's 
potential national direct costs amount to about 186 billion. 958 million naira. [7] The primary cause 
of PUD is nonsteroidal anti-inflammatory drugs (NSAIDs), and Helicobacter pylori infection. 
[8,9] NSAIDs are a class of pharmaceuticals. utilized to alleviate the symptoms of fever, pain, and 
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inflammation. [10,11] They result in gastrointestinal harm due to their systemic and local impacts 
including inhibition of the cyclooxygenase enzyme in the Arachidonic acid metabolism, which 
results in reduced production of the prostaglandins I2 and E2, which are especially gastrointestinal 
cytoprotective. mucosa, and a lack of them may cause stomach damage to the mucosa. [10,12] 
Numerous antiulcer medications have been linked to 
numerous negative consequences and illness recurrence, increasing the demand for natural product 
searches possessing possible antiulcer qualities. [13, 14] 
 

 
Fig.2- Anatomical structure of Hibiscus Subdariffa  

 

Adenium Obesum: 
Since the beginning of time, plants have been utilized as origin of the medication. Native to the 
area for thousands of years All across the world, people have utilized traditional herbal remedy for 
a variety of human infections illnesses [15]. Herbal remedies and natural products are a reliable 
source of novel medicinal substances and for the creation of alternative and complementary 
medications as opposed to conventional drug schedules [16]. In theThe past several years have 
seen an exponential advancement in the herbal medicine field, and 
These herbal remedies are steadily gaining appeal in both developed and developing countries 
nations that are more powerful because of their natural origins in the management of medical issues 
and fewer adverse effects as like commercially available medications [17,18].More than half of 
the The world's population relies on traditional medicine. Regarding medical care, over 80% of 
the less developed nations [19,20]. Many people use medicinal plants, including every sphere of 
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human civilization, either directly as medications with traditional significance or indirectly as 
formulation of pharmaceuticals in contemporary medicine [21]. 
There are between 10,000 and 53,000 plant species. employed in conventional medicine, and the 
utilization of plants in Medicine is a significant and pervasive cultural characteristic[22,23]. 
Utilizing different components of distinct Using medicinal plants to treat specific illnesses has 
been in style from antiquity. Numerous varied Plants that produce secondary metabolites are 
produced in reaction to stress as a measure but are not necessary for the plant's immediate survival. 
of defense against illnesses, microbes, or the surroundings [24]. A sizable portion of secondary 
Plant metabolites have substantial biological activities with a range of uses [25]. These Typically, 
medicinal plants are recognized for their significant variety of health advantages via the They 
contain a variety of phytochemicals [26,27]. Roem. & Schult., Adenium obesum (Forssk.), a 
Desert rose is a succulent plant that is commonly used. belongs to the family of dogbane. The 
native Apocynaceae from Africa, including Senegal, Ethiopia, and Kenya, Tanzania, Somalia, and 
Sudan, as well as Oman Yemen and Saudi Arabia as wild plants [28,29]. It is Among the well-
liked decorative plants grown in numerous humid, tropical nations for many years, including 
Thailand, the Philippines, and India are highly relevant in the market for ornaments because of its 
extensive selection of flower color variation between cultivars, exquisite sculpture Caudex and 
drought stress tolerance [30,31].  
 

 
Fig no 3 :Adenium obesum   

 

MATERIALS AND METHODS: 
Hibiscus Subdariffa:- 
Test Animals -Thirty male Wistar strain albino rats in all weighed.We acquired 170–230 g from 
an animal's home. 
university in Nigeria. The rodents were kept on astandard farmer mash, a balanced rat feed, and 
had free water availability. They had become used to the conditions in the animal room for a 
minimum of two weeks prior to the start of the research. These creatures were maintained in typical 
rat cages using commercial wood Sawdust pellets for bedding in an animal with adequate 
ventilation spaces that are naturally lit. The protocol for the experiment used in this study was 
authorized by the ethics committee. committee within our organization.[32,33] 
Plant Materials -  Dried HS calyces were obtained from a local marketand were identified as HS 
Linn at the department of ethnopharmacy and pharmacognosy, faculty of Our university's 
pharmaceutical sciences, using a sample stored at the botanical garden. 
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Plant material extraction -Particulate matter and other contaminants were initiallyharvested by 
hand from the calyces. The calyces were subsequently cleaned using tap water to get rid of dust 
and then allowed to dry at room temperature. The dehydrated calyceswere subsequently ground 
using a fine-powder a pestle and mortar. With a 2000 ml flask with a flat bottom 135 g of the 
powder was combined with a container.500 milliliters of purified water and left for a full day. 
and the mixture was filtered after being thoroughly stirred.utilizing Whatman filter paper. The 
resulting filtrate was then dried at 37°C in an oven dryer. This resulted in the AEHSC [34,35] 

 

Adenium Obesum:- 
Chemicals - 
St. Louis, Missouri-based Sigma-Aldrich supplied the DPPH, methanol, and Standard ascorbic 
acid was purchased from Sai Scientifics in India. 
Table no : 

 

Parameter Value 

Instrumentation Agilent GC 7890A / MS5975C 

Column Agilent DB5MS 

Column length 30 m 

Internal diameter 0.25 mm 

Film thickness 0.25 ìm 

Sample injection mode Split mode 

Carrier gas Helium 

Sample preparation Extract dissolved in 100% ethanol 

Compound identification Retention time and fragmentation pattern 
matched 
with the NIST spectral library 

 
Extraction - 
First, the leaves of A. obesum were cleaned under running water and cut and crushed after being 
shed-dried for roughly six to seven days. 
in a grinder separately. The powdered version is acquired and kept in storage.in tubes that are dry. 
The powdered samples were then placed in a Soxhlet device, extracted using 150 milliliters of 
70% ethanol, and 30% water since the highest extraction yield was demonstrated. The resulting 
mixture was then filtered using a 40° evaporator C). The extract was then dehydrated under Telstar 
Cryodos and kept for additional examination at -20 °C. The resulting A. obesum (AOE) semi-solid 
ethanolic extract was kept at 4°C. The following formula was used to determine the extraction 
yield (%)[36,37]Extract yield % =Weight of the extract after evaporating solvent and freeze drying 
÷Dry weight of the sample × 100. 
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PROCEDURE OF BACCAL TABLET: 
Method of Preparation:-  
Direct Compression Method 
1. Preparation of Extracts: 
Dried calyces of Hibiscus subdariffa and leaves of Adenium obesum are powdered. 
Extract each using ethanol:water (70:30) by maceration for 48 hours.Filter, concentrate under 
reduced pressure, and dry the extracts. 
2. Preformulation Studies: 
Determine organoleptic properties, solubility, and compatibility with excipients (using FTIR if 
required). 
3. Powder Blending: 
Accurately weigh all ingredients. 
Pass through sieve no. 60. 
Mix the extract powders with MCC, Mannitol, HPMC, and NaCMC uniformly. 
Add magnesium stearate and talc, mix gently. 
4. Tablet Compression: 
Compress the blended mixture using a single-punch tablet machine. 
Weight of each tablet: ~250–500 mg. 
Flat-faced 8 mm punch is generally used. 
5. Drying and Storage: 
Store the tablets in an airtight container to avoid moisture absorption.[38,39] 
Evaluation Parameters:- 
Test Method Specification: 
Weight variation 20 tablets weighed individually ±5%  
Thickness and diameter Vernier caliper,Uniform HardnessMonsanto hardness tester3–5 kg/cm² 
Friability Roche friabilator≤1% Surface pH Dissolve in buffer pH 6.8 6.5–7.2 
Drug content uniformity UV spectrophotometry 95–105% 
Mucoadhesive strength Using porcine buccal mucosa Satisfactory. 
In-vitro dissolutionUSP Type II apparatus, pH 6.8 phosphate buffer ≥70% in 6 hrs.[40,41] 

 
FORMULATION TABLE: 
 

Sr. No Ingredients Source (Hibiscus sabdariffa / Adenium 
obesum) 
 

1 Hibiscus sabdariffa Extract Hibiscus sabdariffa 

2 Adenium obesum Extract Adenium obesum 

3 Microcrystalline Cellulose Excipients 

4 Mannitol Excipients 

5 Magnesium Stearate Excipients 
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6 Talc Excipients 

7 Sodium Starch Glycolate Excipients 

8 Povidone (PVP K-30) Excipients 

9 Lactose Monohydrate Excipients 

10 Distilled Water Excipients 

 

CONCLUSION: 
The formulated herbal buccal tablet of Hibiscus sabdariffa and Adenium obesum extracts showed 
satisfactory physicochemical and pharmaceutical evaluation results. The extracts’ combination 
provided synergistic anti-ulcer and antioxidant potential, making the formulation a promising 
candidate for effective management of peptic ulcer disease. The buccal route of administration 
proved advantageous for enhanced bioavailability and prolonged therapeutic effect. All evaluation 
parameters, including weight variation, hardness, friability, and dissolution profile, were within 
acceptable pharmacopoeial limits. Hence, this study concludes that the developed herbal buccal 
tablet can serve as a safe, effective, and economical natural alternative for anti-ulcer therapy, 
warranting further in-vivo and clinical evaluations to confirm its therapeutic efficacy. 
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