
www.ijcspub.org                                       © 2022 IJCSPUB | Volume 12, Issue 2 April 2022 | ISSN: 2250-1770 

IJCSP22B1029 International Journal of Current Science (IJCSPUB) www.ijcspub.org 287 
 

AN OVERALL STUDY OF GASTRIC ULCER 

& ITS TREATMENT BY MORDEN DRUG 

DELIVERY SYSTEM  
 

Hemant Kale*, Vedant Bachhav1, Aniket Pawar1, Nilesh Pathade1, Samir Ahire1 

1. Swami Vivekanand Sanstha's Institute of Pharmacy Mungase, Malegaon 

Abstract-  

Peptic ulcer disease (PDU) is a common condition in which acid and pepsin cause lesions in the stomach. The mucous 

membrane of the duodenum and stomach. The pathogenesis of PUD is a multifaceted scenario. is associated with an 

imbalance between protective factors, such as prostaglandins, blood, flow, and cell turnover, and aggression, such as 

alcohol abuse, smoking, and Helicobacter pylori infection and using non-steroidal anti-inflammatory drugs. Standard 

oral treatment is well established; however, several problems may reduce the success of this therapy, such as drug 

breakdown in the gastric environment, low bioavailability, and non-targeting of the target site. Therefore, the use of 

strategies to improve the effects of these common drugs becomes of interest. Currently, the use of a drug delivery 

system is being explored as an option to improve the limitations of drug therapy, such as antibiotic resistance, low 

bioavailability, breakdown of molecules in an acidic environment, and low drug concentration at the site of drug action. 

This article reviews oral drug delivery systems looking to improve PUD treatment.Physiological, pathophysiological, 

and pharmacological issues affecting oral drug delivery, as well as traditional and improved drug delivery techniques, 

are discussed in this review. 
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1. INTRODUCTION: 

Peptic ulcers (stomach or duodenal ulcers) are one of the most common disorders affecting the 

digestive system. The cumulative lifetime prevalence of peptic ulcers is more than 10% of the adult 

population in Western countries. The pathophysiology of peptic ulcer disease is an imbalance between 

mucosal protective factors (bicarbonates, mucins, prostaglandins, nitric oxide, and other peptides and 

growth factors) and harmful factors. acid and pepsin). This acid-related disorder can be controlled and 

prevented by reducing the level of acidity in the stomach or by improving the protective ability of the 

mucous membranes [1].  

A variety of factors, including genetics, diet, pharmacology, and psychology, can contribute to peptic 

ulcers. Helicobacter pylori (H. pylori) is an important etiological factor affecting peptic ulcer disease. 

Since H. pylori play a dominant role in the majority of peptic ulcers, prevention of recurrence focuses 

on eliminating this organism from the stomach [2]. Today, news of H. pylori and nonsteroidal anti-
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inflammatory drugs (NSAIDs) are two major contributing factors to peptic ulcer disease. H. pylori is 

present in approximately 100% of cases of chronic antral gastritis; 90%-95% of duodenal ulcer patients 

and 50%-80% of gastric ulcer patients [3]. 

Because chronic infection with H. pylori weakens the natural defense of the stomach mucosa against 

acid ulcers, neutralize acid drugs, acid-resisting drugs,s, and drugs reducing acid excretion [4]. In 

the stomach, H2blocker pump inhibitors to Proton (PPI) havebhave used effectively for many years 

to treat ulcers. Acid-resistant drugs, H2Blockers and PPISS, will not only do not only affect H. 

pylori’s stomach eradication of stomach but also regular ulcers are returned quickly after stop 

lapping these drugs. As a result, H. Eradication pylori is also important in the treatment of peylori-

repylorilcers, which can be achieved through commonly used antibiotics [4].  

It is no pylori that today's range of effective drugs is one of the greatest scientific achievements 

surprises mentsch. Regardless of the efficacy and harmlessness of drugs incorporated into galenic 

forms, the latter concept of pharmacy becomes increasingly important in the management of various 

diseases. The oral dosage forms of drugs available for the eradication of H. pylori in general have 

some physiological limitations such as heterogeneous drug absorption profiles, inadequate drug 

release, and residence time of the cytosolic form. shorter in the stomach [5].  

Forwarding rates for a form of determination through the gastrointestinal tract (GI) are strongly 

affected by the physiological properties of GI as well as formula properties. Therefore, the 

consistent dosage of pharmaceuticals in excluding H. pylori is also an important basic principle of 

the drug distribution system to dominate these limitations and provide an appropriate delivery 

strategy to operate independently with the digestion status, clinical, or papacy of individuals. 

Because the possibility of bioavailability is often dependent on the trans-shipment rate of dosage 

form, it seems that it is necessary to establish an appropriate expansion release system to provide 

drugs [6]. 

 

 

 

 

 

 

 

 

Fig no 1- The Diagrammatic Representation of stomach with peptic ulcer site 
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2. ULCER ANATOMY &PATHOPHYSIOLOGY 

An ulcer is a continuous rupture of the covering epithelium, whether it is the skin or the mucosa, due to 

molecular death. An ulcer is a rupture or rupture of the inner lining of the body that prevents a 

membrane-bound organ from continuing to function normally. An imbalance between protective and 

destructive factors in the gastrointestinal tract lining causes peptic ulcer disease. duodenum (PUD) [7].  

Risk factors for PUD include H. pylori infection, NSAID use, first-degree relative with PUD, migration 

from developed countries, and African-American/Hispanic ethnicity. A mucosal defect extending to the 

muscular mucosa is common with peptic ulcers [8].  

The inner layers are susceptible to acid when the mucous membrane that protects the surface is 

damaged. The ability of mucosal cells to release bicarbonate is also impaired. H. pylori is known to 

localize and inflame the gastric mucosa. H. pylori also inhibits bicarbonate release, promotes 

metabolism, and increases gastric acidity [9]. 

Fig. no 2 - The main mechanism involved in the healing of gastric ulcers. EGF: epidermal growth 

factor; PDGF: platelet-derived growth factor; TGFβ: transforming growth factor β. 

4. DIAGNOSIS OF PEPTIC ULCER- 

Diagnosis begins with the patient's clinical suspicion with symptoms such as upper abdominal pain, 

Burning sensation, postprandial satiety, or early satiety.classically Patients with duodenal ulcers 

complain of exacerbation Explain abdominal pain and feeling of hunger on an empty stomach or 2-3 

hours after meals or night [10]. In contrast, patients with gastric ulcers report nausea, vomiting, weight 

loss, and postprandial abdominal pain. Elderly patients often have minimal symptomatic treatment 
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Some patients with untreated PUD may be intermittent Symptoms of spontaneous healing and 

subsequent recurrence Continued use of B.NSAIDs for the sustainability of risk factors such as Or H. 

pylori infection [11].  

Five If clinical symptoms indicate possible gastric ulcer Illness and alarm symptoms are not detected 

empirically Treatment with antisecretory therapy can be started. Also since H Helicobacter pylori is a 

common cause of PUD. Non-invasive testing and treatment strategies for H. pylori (fecal antigen or 

urea breath test) are recommended In patients under the age of 55 without alarm function In areas 

where stomach cancer is rare The prevalence of Helicobacter pylori is over 20%. Elderly patients and 

patients with alarm symptoms, endoscopy It is advisable to make a diagnosis [12].  

Alarm symptoms These include gastrointestinal bleeding, weight loss, early satiety, or dysphagia. 

Odynophagia, family history of upper gastrointestinal malignancies, iron Patient deficiency anemia, or 

new upper gastrointestinal symptoms. Esophagogastroduodenal endoscopy (EGD) or Upper endoscopy 

is the gold standard for diagnosis by PUD. Can be used to control H. Stomach and Helicobacter pylori 

Biopsies and malignant tumors can also be ruled out [13]. 

Commonly used diagnosis test- Stool monoclonal antigen tests-  

When using a laboratory-certified monoclonal test, fecal antigen screening uses a monoclonal antibody 

that is as accurate as ofthe urea breath test. The urea breath test is more expensive and requires more 

equipment [14]. Similar to how a urea breath test only detects an existing infection, a stool antigen test 

can be used as a curative test. PPIs should avoid for two weeks before testing, but stool antigen testing 

is not as affected as urea breath tests using PPIs [15]. 

 

5. MECHANISM OF ACTION OF DRUG - 

Finally, PPIs work by reducing gastric acid secretion. These drugs are absorbed near the small intestine 

and then released into the circulation, where they affect the stomach’s parietal cells. The enzyme 

H+/K+ ATPase, or proton pump, is found in parietal cells and is blocked by PPIs. The penultimate 

stage in gastric acid secretion is this enzyme. PPIs are active precursors in the acid-secreting tubules of 

parietal cells only after acid-catalyzed cleavage [16]. PPIs are broken down by the liver enzyme P450. 

Although there are slight differences in which the P450 enzyme predominates in breaking down some 

PPIs, CYP2C19 is the most common. Understanding how PPIs are metabolized can help us understand 

why certain PPIs work better for some people than others [17]. For example, people of Asian descent 

have higher bioavailability of PPIs and should start at a lower dose. The bioavailability of PPIs 

increases with age. Therefore, the dosage in the elderly should be checked frequently and changed as 

necessary. PPIs are the most effective drugs to reduce acid production in the stomach [18]. 
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Fig no.3 - Schematic representation of the major pathophysiological mechanisms involved in the 

pathogenesis of peptic ulcer disease and the sites of action of the most commonly used 

pharmacological treatment options for peptic ulcer disease. CCK2 = cholecystokinin receptor; 

PGE2 = prostaglandin E2; PGI2 = prostaglandin I2; EP3 = prostaglandin E3 receptor; HIST = 

histamine [19]. 

 

6. TREATMENT-  

Treatment is usually aimed at identifying factors that lead to the PUD coin. For H. pylori-associated 

PUD, eradication alone will lead to ulcer healing and further prevention of the wound. However, due to 

increasing antibiotic resistance in H. pylori, treatment has become more difficult. First-line therapy for 

H. pylori eradication includes proton pump inhibitors (PPIs), clarithromycin, and amoxicillin or 

metronidazole (for patients allergic to penicillin) for seven at 14 days [20]. PPIs work synergistically 

with antibiotics forthe eradication of H. pylori. Due to increasing antibiotic resistance, the effectiveness 

of triple therapy has fallen below 70% in many Nations. Because susceptibility testing is not usually 

available in clinical practice, the clarithromycin regimen is avoided when the incidence of local 

resistance to clarithromycin is greater than 15% [21]. 

The rate of clarithromycin resistance is high (>20%) in the United States. While in useTriple therapy 

with clarithromycin, the possible eradication rateis increased with high-dose PPIs and by prolonged use 

treatment time from seven to 14 days.5 For areas highly resistant to clarithromycin, which contains 

bismuth quadruple treatment with PPIs, bismuth, tetracyclic, line, and a nitroimidazole (metronidazole 

or tinidazole) for 14 days or PPIs, clarithromycin, amoxicillin, and a nitroimidazole for 14 days is the 
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first-line treatment. Haveproblems with the cost and availability of tetracycline and Data have been 

mixed on whether doxycycline can be replaced [22, 23]. 

The diets discussed above provide an eradication effectrate greater than 90% All patients treated for H. 

pylori should be tested to confirm deletion at least four weeks after completionof therapy. Second-line 

therapy should be prescribed if a first-line regimen fails and should not include repeating metronidazole 

or clarithromycin.18 Furthermore, susceptibility testing should be considered after two treatment 

failures or after one treatment failure when endoscopy is performed (for other reasons such as follow-

up of gastric ulcer) [24]. If culture for H. pylori is not available to evaluate for resistance or after three 

recommended treatments have failed, rifabutin-based triple therapy (PPI, rifabutin, and amoxicillin) for 

10 days can be considered. If symptoms do not improve after H. pylori eradication, endoscopy should 

be pursued if not already performed [25, 26]. 

In NSAID or aspirin-associated PUD, ulcers heal more than 85% of the time with 68 weeks of PPI 

therapy if the offending agent is discontinued. Ulcer healing is still attainable but delayed with 

continued NSAIDs use. Antisecretory therapy can be started for the prevention of PUD in patients on 

aspirin. Although PPIs, H2 blockers, sucralfate, and misoprostol can all be considered to treat NSAID-

associated PUD, PPIs are far more effective than other agents. Sucralfate is effective for treating 

NSAID-associated duodenal ulcers but not for the treatment or prevention of NSAID-associated gastric 

ulcers. Besideseffectiveness, misoprostol is often limited by Side effect profiles, including 

gastrointestinal disturbances and abortion response [27, 28, 29]. 

In the case of refractory ulcers, both drug compliance with PPI use and unintentional use of NSAIDs 

should be explored. All stomach ulcers need repeat endoscopy in six to eight weeks for evaluationis 

healing [30]. If the stomach ulcer has not healed, a biopsy is recommendedperformed at the time of a 

repeat colonoscopy to exclude cancer. For refractory ulcers, a doubling of the PPI dose for six to eight 

weeks may be recommended, despite evidence This support is weak [31, 32]. Furthermore, evaluating 

for false-negative H. pylori testing (via serology), malignancies, infections, Crohn`s disease, vasculitis, 

upper abdominal radiotherapy, cocaine use, and ZollingerEllison syndrome should be considered for 

ulcers that have been treated appropriately and have not healed [33]. 
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Fig no 4- Multiple treatment regimens for H. pylori can be considered and the standard 

treatment duration is 14 days. The doses of the drugs usedare proton pump inhibitor (PPI, 

standard or double dose), clarithromycin 500 mg BID, amoxicillin 1 gm BID, bismuth 

subsalicylate 300 mg QID,metronidazole 500 mg TID, tetracycline 500 mg QID, levofloxacin 500 

mg QD, rifabutin 300 mg QD. 

 

7. TABLE NO.1 - THE MANY ASPECTS OF A UNIQUE MEDICATION DELIVERY SYSTEM FOR THE 

TREATMENT OF PEPTIC ULCERS ARE SUMMARIZED IN THIS TABLE. 

Sr. 

No 

Techniqu

e use 

Categor

y 

Drug 

Name 

Remark Refer

ence 

1 Coated 

(Polymeri

c) 

nanopartic

le 

Antibioti

cs 

clarithr

omycin 

Membrane-coated 

(Polymeric)nanoparticles could be used 

to construct nanocarrier systems for the 

treatment of H. Pylori. Only one study 

has used AGS cell membrane coated 

PLGA nanoparticles with 

clarithromycin antibiotic in the 

treatment of Helicobacter pylori. 

[34] 

2 floating 

tablets 

Antibioti

cs & PPI 

Esomep

razole 

and 

Roxithr

omycin 

Few oral dose forms include both an 

antibiotic and a proton pump inhibitor. 

According to the literature reviewed, 

floating drug delivery has several 

potential benefits for drugs with low 

[35] 

http://www.ijcrt.org/


www.ijcspub.org                                       © 2022 IJCSPUB | Volume 12, Issue 2 April 2022 | ISSN: 2250-1770 

IJCSP22B1029 International Journal of Current Science (IJCSPUB) www.ijcspub.org 294 
 

bioavailability because absorption is 

limited to the upper gastrointestinal 

tract (GIT) and they can be delivered 

efficiently, maximizingabsorption and 

increasing absolute bioavailability. 

3 Mucoadhe

sive micro 

ballons 

H2 

antagoni

st 

Nizatidi

ne 

The delivery methods ensure that drug 

content is accessible at the assimilation 

site for the desired amount of time. The 

effects of several factors such as 

polymer (PAA-PVP) concentration, 

drug concentration, and internal 

phase/external phase ratio. 

[36] 

4 Mucoadhe

sive 

Nanosuspe

nsion 

prevent 

and treat 

heartbur

n due to 

acid 

indigesti

on 

Famoti

dine 

The desirability function and the Box–

Behnken design were used to 

demonstrate the quality of famotidine-

loaded nanosuspension. In vitro, 

mucoadhesion and drug release 

experiments revealed that the produced 

formulation had sufficient adherence 

and could prolong drug release for up to 

8 hours. When compared to 

nanosuspension, 

mucoadhesivenanosuspension had 

greater ex-vivoretention. 

[37] 

5 Microsphe

res 

 

prevent 

and treat 

heartbur

n due to 

acid 

indigesti

on 

Famoti

dine 

To lengthen gastric residence time and 

target stomach ulcers, construct and 

characterize a multiple-unit-type oral 

floating microsphere of famotidine. 

Based on the findings, such dosage 

forms could be a promising choice for 

stomach targeting and could be 

administered in hard gelatin capsules. 

[38] 

6 mucoadhe

sive tablet 

Treat 

stomach 

and 

esophagu

s 

problems 

Aloe 

vera 

powder 

Mucoadhesive tablets are promising 

dosage forms that adhere to the mucosa 

and deliver the drug through it, which 

present several advantages. The study 

was designed to develop a 

mucoadhesive tablet of aloe vera 

[39] 
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powder using chitosan, guar gum, and 

hyaluronic acid as mucoadhesive 

polymer. Mucoadhesive tablet of aloe 

vera powder prepared by wet 

granulation technique 

7 Gastro-

retentive 

Drug 

Delivery 

System 

 Improve 

the 

treatment 

of peptic 

ulcer  

Turmer

ic 

Extract 

Solid 

Dispers

ion 

The use of alginate beads containing 

solid dispersion of turmeric extract was 

found to be useful in the treatment of 

stomach ulcers. There was a statistically 

significant difference in efficacy, 

Turmeric solid dispersion alginate beads 

were somewhat more efficient than 

turmeric extract alginate beads, 

although the difference was not 

statistically significant. 

[40] 

8 Mucoadhe

sive 

Bilayer 

Tablet 

PPI Pantopr

azole 

The Peppas model with a non-fiction 

diffusion mechanism was observed as 

the feasible order and drug 

releasemechanisms for the optimized 

mucoadhesive bilayer tablets 

ofpantoprazole. The final optimized 

formulations' expedited stability testing 

revealed no significant differences in 

drug content or in vitro drug release 

rates. To achieve optimal absorption 

and therapeutic efficacy, a stable and 

safe mucoadhesive bilayer pill of 

pantoprazole can be developed. 

[41] 

9 Mucoadhe

sive 

Bilayer 

Tablet 

 Reduces 

the 

amount 

of acid 

Esomep

razole a

nd 

melaton

in  

The combination was found to 

bebeneficial in treating peptic ulcers 

synergistically, as it greatly increased 

the antiulcer impact when compared to 

the other treatment groups. Based on the 

findings, it was determined that the 

combination is synergistic. 

[42] 
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8. TABLE NO.2 -DIFFERENT DRUG DELIVERY SYSTEMS FOR THE TREATMENT OF ULCER PEPTIC 

Sr 

No. 

Drug delivery 

system 

Compound Biological effect Refine 

rence 

1  

 

 

 

 

 

Microparticles 

Taxifolin Increased solubility, prolonged drug 

release, muco-adhesion inporcine 

mucosa 

[43] 

Puerarin Improved release in gastric fluid, 

mucoadhesiveness,gastroprotective 

activity 

[44] 

Amoxicillin  Ionic resins and, polycarbophil Faster 

drug release, mucoadhesiveness 

 

[45] 

Amoxicillin Faster drug release [45] 

Metronidazole Gastroretentive profile, anti-

Helicobacter 

pylori activity, healing effect 

[44] 

Pantoprazole Prolonged drug 

release,antiulcerogenic activity 

[45] 

2 Polymeric 

Nanoparticle 

Diosmin Antiulcerogenic activity, prolonged 

drug 

release, mucoadhesiveness 

[46] 

Lansoprazole Prolonged drug release, ulcerhealing 

profile 

[47] 

3 Nanosized 

microemulsion 

Epidermal 

growth factor 

(EGF) 

Antiulcerogenic activity, mucus 

levels 

increased mucus levels 

[48] 

4 Solid lipid 

nanoparticles 

Sanguinarine Antiulcerogenic 

activity,antiinflammatory activity 

[49] 

5 Nanostructured 

lipid carriers 

Thymoquinone Gastroprotective activity [50] 

6 Mesoporous silica Indomethacin Reduced irritation of the gastric 

mucosa 

[51] 

Curcumin Anti-inflammatory activity, reduced 

adverse effects 

[52] 

7 Self-nano 

emulsifying 

drugdelivery 

system 

Omega-3 oil Antiulcerogenic activity [53] 

8 Microemulsion Growth factor-

alpha (TGF-a) 

and aprotinin 

Antiulcerogenic activity [54] 
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9. CONCLUSION-  

The oral route is the route preferred by patients for gastrointestinal administration. However, the 

performance of several dosage forms and drug absorption is highly dependent on the physiology of 

the gastrointestinal tract. Digestion Physiology is complex and can reveal large inter-individual and 

individual differences. between individuals. Efforts to address these issues focus on better 

understanding the physiology of the HOLD pathway in healthy and diseased states. Pharmaceutical 

Improvement severalApproaches are also being explored to target enhancements in the 

gastrointestinal tract. The physiological, pathophysiological, and pharmacological issues impacting 

drug delivery for the oral route of administration, as well as traditional and innovative drug delivery 

techniques, will be discussed in this review.The challenges of translation and the development of 

fresh formulations will also be discussed. 
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