
 16Int J Cur Res Rev   | Vol 14 • Issue 08 • April 2022

Preliminary Study on the Composition of 
Nanoparticles for the Treatment of Peptic Ulcer

Shubhrajit Mantry1, Sahil Shaikh*1, Shubham Shinde1, Shital Bidkar1,  
Ganesh Dama1

1Shri Gajanan Maharaj Shikshan Prasarak Mandal Sanchalit, Sharadchandra Pawar College of Pharmacy, Dumbarwadi (Otur),  
Post- Khamundi, Nagar- Kalyan High way No- 222, Tal- Junnar, Dist- Pune, Maharashtra 410504, India.

Corresponding Author:
Mr. Sahil Bashir Shaikh, Shri Gajanan Maharaj Shikshan Prasarak Mandal Sanchalit, Sharadchandra Pawar College of Pharmacy, Dumbarwadi 
(Otur), Post- Khamundi, Nagar- Kalyan High way No- 222, Tal- Junnar, Dist- Pune, Maharashtra 410504, India;  
Contact No- 9766784394; Email: shaikhsaahil26586@gmail.com 

ISSN: 2231-2196 (Print) ISSN: 0975-5241 (Online)

Received: 13.02.2022 Revised: 04.03.2022 Accepted: 30.03.2022 Published: 19.04.2022

Review Article

IJCRR
Section: Healthcare

ISI Impact Factor 
(2021-22): 2.176

IC Value (2020): 91.47
SJIF (2020) = 7.893

Copyright@IJCRR

ABSTRACT
One of the most frequent gastrointestinal issues is a gastric ulcer. Throughout their lives, peptic ulcer disease affects more than 
10% of the adult population in Western countries. The pathogenesis of peptic ulcer disease is based on an imbalance between 
mucosal defense factors (bicarbonate, mucin, prostaglandin, nitric oxide, and other peptides and growth factors) and hazard-
ous chemicals (acid and pepsin). Certain acid-related illnesses can be addressed and prevented by lowering gastric acidity or 
improving mucosal protection. In the treatment of stomach ulcers, nanoparticles are being developed for antiulcer drug delivery. 
Other treatments, such as nanotechnology, are gaining prominence as a result of the challenges in treating peptic ulcers. Dif-
ferent types of nanoparticles have strong antibacterial properties, polymeric nanoparticles have advantages in drug delivery 
and drug protection and membrane-coated nanoparticles have prominent properties of indirect targeting, demonstrating the 
importance of nanotechnology in the development of new peptic ulcer treatments. The pharmacokinetic performance and ulcer 
healing response of an antiulcer medicine in the form of nanoparticles were evaluated in Wistar rats with produced ulcers during 
characterization. The size distribution of the drug-filled particles was limited, with a size of approximately 200 nm.
Key Words: Proton Pump Inhibitor, Peptic Ulcers Disease, Gastro-intestinal track, Nanoparticles, Nonsteroidal Anti-inflammatory 
Drug, Nano- Materials

INTRODUCTION

Acids and pepsin cause ulcers on the lining of the duodenum 
and stomach, causing peptic ulcers (PUD). PUD is caused by 
an imbalance between protective factors such as prostaglan-
dins, blood flow, and cell regeneration and aggressive factors 
such as alcohol abuse, smoking, Helicobacter pylori coloni-
zation, and the use of nonsteroidal anti-inflammatory drugs.1

Peptic ulcer (PUD) is a term used to describe a wound in 
the gastrointestinal tract (GIT) that reaches the inner, submu-
cosal, and possibly outer muscle layers, causing perforation 
and death. Organ wall lead. The disease affects a significant 
portion of the world’s population and increases public health 
costs. Ulcers are a common condition that affects people 
around the world. Symptomatic treatment of ulcers hurts 
health due to unpleasant side effects. Many herbs and sec-
ondary metabolites are currently used to treat ulcers.2

Traditional oral treatments are well known. However, drug 
degradation in the gastrointestinal environment, reduced 

oral bioavailability and lack of drug delivery to the target 
site can reduce the effectiveness of this treatment. After this 
approach, it becomes attractive to use tactics to improve the 
effectiveness of these traditional medicines.1 For better ef-
fect, the particle size of the formulation in the nanometer 
range is preferred for high penetration efficiency. Therefore, 
the composite material is prioritized over the nanoparticles 
formed. Nanomaterials are gaining importance in innovation 
due to their adjustable physical, chemical, and biological 
properties, and their superior performance compared to bulk 
materials. The size, composition, shape, and origin of nano-
materials are all factors that need to be considered.3

Role of nanoparticles in peptic ulcer
Nanoscale devices less than 50 nanometresin diameter can 
easily penetrate most cells, while devices less than 20 nano-
metresin diameter can easily exit the blood arteries as they 
circulate through the body. Due to their small size, nanoscale 
devices can easily interact with biomolecules both on the 
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surface and inside the cell. As a result, it is made of high mo-
lecular weight nanoparticles that can be used to treat ulcers.4 

The production of high molecular weight nanoparticles by 
high-speed homogenizer and ultrasonic technology increas-
es the solubility and absorption of the drug, increasing its 
availability at the action site and the therapeutic index.5 In 
peptic ulcers, sucralfate is a topically active chemical that 
combines with hydrochloric acid in the stomach in an acidic 
environment to produce a pasty, viscous crosslinker capable 
of serving as an acid buffer for up to 6 to 8 hours after a 
single dose in an acidic environment6. This project creates 
polymeric nanoparticles, reducing the available particle size 
and increasing treatment efficiency7. Due to the formation of 
a polymeric coating, the absorption rate is also increased in 
the stomach and intestine.8 Using an ultrasonic homogenizer 
is very efficient in reducing soft and hard particles. Homo-
geneity is based on cavitation9. When a liquid undergoes in-
tensive sonication, the sound waves propagate through the 
liquid, causing alternating high-pressure and low-pressure 
cycles (approximately 20,000 cycles/sec).10

The epithelium of the small and large intestines is in intimate 
contact with ingested material to absorb nutrients. Disac-
charides, peptides, fatty acids, and monoglycerides are pro-
duced in the small intestine, then converted and absorbed in 
the villi. Due to electrostatic repulsion and trapping means, 
charged particles such as carboxylate polystyrene nanopar-
ticles or those made from positively charged polymers have 
limited oral bioavailability11. The smaller the diameter of 
the particles, the faster they can pass through the mucus and 
reach the colon cells; a Diameter of 14 nm penetrates in 2 
min, the diameter of 415 nm penetrates in 4 min. particles 
look 30 min while 1000 nm particles cannot shift this bar-
rier.12

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

Figure 1: Representative diag. of different barriers targeted 
by nanoparticles for peptic ulcer recovery12.

Figure 2: The main mechanism involved in the healing of gas-
tric ulcers. EGF: epidermal growth factor; PDGF: platelet-de-
rived growth factor; TGFβ: transforming growth factor β 14, 15.

with PUD, migration from developed countries, and Afri-
can-American/Hispanic ethnicity. A mucosal defect extend-
ing to the muscular mucosa is common with peptic ulcers. 
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 metabo-
lism, and increases gastric acidity.12

Preliminary test for peptic ulcer

Stool monoclonal antigen tests
When using a laboratory-certified monoclonal test, fecal an-
tigen screening uses a monoclonal antibody that is as accu-
rate as of the urea breath test 16. The urea breath test is more 
expensive and requires more equipment. Similar to how a 
urea breath test only detects an existing infection, a stool an-
tigen 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. 17

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.18 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 ac-
tive precursors in the acid-secreting tubules of parietal cells 
only after acid-catalyzed cleavage. PPIs are broken down by 
the liver enzyme P450.19  Though there are slight differences 
in which the P450 enzyme predominates in breaking down 
some PPIs, CYP2C19 is the most common.14 Understanding 
how PPIs are metabolized can help us understand why cer-
tain PPIs work better for some people than others. For exam-
ple, people of Asian descent have higher bioavailability of 



Shaikh et al: Nanoparticles for the treatment of peptic ulcer

Int J Cur Res Rev   | Vol 14 • Issue 08 • April 2022 18

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.15

Role of additives for nanoparticles drug 
targeting- 

Organic Solvent
Organic solvents recognized as neurotoxins include hexane, 
tetrachlorethylene, and toluene. Fatty and aromatic hydro-
carbons, amines, esters, ethers, ketones, and nitrated or chlo-
rinated hydrocarbons are all examples of organic solvents.16

Polymer
Allows the modification of ligand surfaces for stealth and 
drug delivery, ensuring the stability of labile molecules. e.g. 
Gelatine, lecithin, albumin17.

Surfactant
Surfactants reduce the average particle size by changing 
the surface energy of the particles. As a result, the surface 
tension decreases, and the Kelvin barrier changes, allowing 
more particles to avoid agglomeration18.

Aq. Solvent
The aq. Solvents are used to dissolve the surfactant and form 
a solution19.

Production technique used in particles

Solvent Evaporation Method
Solvent evaporation was the original approach to produc-
ing macromolecular NPs from a prefabricated polymer. The 

production of an oil-in-water (o/e) emulsion is required for 
this process, which leads to the synthesis of nanoparticles 
25. The whole process is described, to begin with, an organic 
phase is produced using a polar organic solvent, in which the 
polymer is dissolved and the active ingredient (eg a drug) is 
decomposed. canopy. Both chloroform and dichlorometh-
ane have been used extensively in the past, but more often 
in the past. Due to their toxicity, they have been replaced 
by ethyl acetate, which is more toxic and therefore more 
suitable for biomedical applications20. Aqueous phases con-
taining surfactants (eg polyvinyl acetate; PVA) were also 
frequently produced. The organic solution is emulsified in 
the aqueous phase with a detergent and processed into a 
nanodroplet dispersion using high-speed homogenization 
or ultrasonic waves. Evaporation of the polymeric solvent 
that can diffuse into the continuous phase of the emulsion 
results in a suspension of NP. The solvent is expelled either 
by continuous magnetic stirrer at room temperature (for 
more polar solvents) or constant depressurization (as for 
dichloromethane and chloroform). The cured nanoparticles 
can then be washed and collected by centrifugation, and 
after the solvent has evaporated, they can be lyophilized for 
long-term storage21. 

Emulsions - Diffusion Method
This is due to Leroux et al. The patented approach is a modi-
fied version of the salting-out process. The polymer was 
dissolved in a water-miscible solvent (propylene carbonate, 
benzyl alcohol) and then the solution was saturated with 
water28. The solvent phase saturated with polymer water is 
emulsified into an aqueous solution containing stabilizers29. 
Then the solvent is removed by evaporation or filtration30. 
The advantages of this approach are excellent encapsula-
tion efficiency (typically 70%), minimal homogenization 
requirements, high batch-to-batch reproducibility, easy scal-
ing, simplicity, and limited size distribution31. The leakage of 
water-soluble drugs into the saturated aqueous outer phase 
during emulsification reduces encapsulation efficiency, 
which is a drawback of this approach 32.

Figure 3: Schematic representation of the major pathophysi-
ological 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 = prosta-
glandin E2; PGI2 = prostaglandin I2; EP3 = prostaglandin E3 
receptor; HIST = histamine. 21

Figure 4: Schematic representation of the solvent evaporation 
method 27.

Characterization of nanoparticles

Morphology
Scanning and transmission electron microscopes (SEM and 
TEM) are widely used to learn more about the shape and 
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size of polymer NPs. To analyse the morphology of NP, NP 
is often used in combination with cryofracture technology. 
Electron microscopy (TEM) is often used to distinguish be-
tween nano capsules and nanospheres and to measure the 
wall thickness of nano-capsules. Nanospheres have a spheri-
cal, solid polymer structure, while nano-capsules have an 
oily core surrounded by a thin polymer shell (about 5 nm). 
Atomic force microscopy is another approach that has been 
used to analyse the surface morphology of macromolecular 
NPs (AFMs)33.

in three separate tests. The containment efficiency of micro-
spheres was estimated by dividing the actual drug content by 
the theoretical drug content of microspheres 37

Stability of Nanoparticles
The storage of optimal formulations at 4°C 1°C and 30°C 
2°C in a stabilization chamber for 90 days determines the 
stability of the resulting nanoparticles. Samples were ex-
amined for drug content, drug release rate (t50%), and any 
changes in appearance after some time, such as 0, 1, 2, and 
3 months 38

Drug-Excipients Compatibility Studies
Excipients are essential components of almost all pharma-
ceutical dosage forms, so it is essential to investigate any 
physical or chemical interactions between the drug and the 
excipients, as excipients can change in drug bioavailability 
and stability. To create a product that is stable, effective, at-
tractive, easy to use, and safe, drugs and excipients must be 
compatible. Compatibility studies are especially important if 
the excipients are new and have never been used in formula-
tions containing the active ingredient. To test drug compat-
ibility with different excipients used, DSC and FTIR tech-
niques have been widely used 39

Pharmacokinetic study
We generated three groups of four Wistar rats (250-300 g) 
with ulcers. Drugs with NaHCO3 solution (5 mg/kg) or drug 
formulation (5 mg/kg) were administered to Wistar rats. 
Blood samples were obtained from the tail vein of each rat 
before drug treatment and at levels of 0.5, 1, 1.5, 2, 3, 4, 5, 
6, 8, 10, 12, and 24 h after dosing. The supernatant was col-
lected after centrifugation of the blood sample at 12,000 rpm 
for 10 min at 4 °C. Using acetonitrile and centrifugation, the 
drug formulation of each sample was extracted. The superna-
tant was collected, dried, and reconstituted using the mobile 
phase for HPLC analysis. The number of drug formulations 
that can be recovered from serum samples has been calculat-
ed. Using a non-inhibitory pharmacokinetic analysis model, 
pharmacokinetic parameters were calculated.40

Pharmacodynamic study
Wistar rats with ulcer-induced ulcers were divided into four 
groups (n = 4) and received saline (control group), drug solu-
tion, or capsule containing the drug formulation. For 7 days, 
the formulations were administered orally once daily. After 24 
h, the mice were dead. The stomach was sectioned along the 
greatest curvature and its mucosal surface was cleaned with sa-
line solution 40. The total mucosal area and ulcerated area were 
measured using Axio Vision software after imaging the gastric 
mucosa. The equation used to determine ulcer index (IU)

( )     100
  

= ×
The ulcerated areaUlcer index UI
Total mucosal area

Particle size and size distribution
Microspheres were suspended in liquid paraffin and ob-
served with an optical microscope. The size distribution 
of the microsphere was investigated using laser diffraction 
technology (Malvern Instruments Ltd., Malvern, UK). Aver-
age particle size was calculated and reported in micro-meters 
using cyclohexane as a dispersant 34.

The yield of Nanoparticles
The total weight of the nanoparticles produced was com-
pared to the total weight of the copolymer and the drug to 
calculate the nanoparticle yield. 35

   100
   

−
= ×

+
amount of nano particlesPercentage yield
amount of drug polymer

Entrapment efficiency
The nanoparticles were separated from the dispersion by 
centrifugation at 22,000 rpm for 25 min. The supernatant 
obtained after centrifugation was appropriately diluted and 
analysed for free diazepam by UV-Visible spectrophotome-
ter at specific nanometres. The trap effectiveness percentage 
is calculated as follows36.

[ ] [ ]
[ ]

    
  100

 
−

= ×
Drug total Drug supernatant

Percentage Entrapment efficiency
Drug total

Drug Content analysis
Properly weigh 10 mg of microspheres into a clean 100 ml 
volumetric flask, dissolve in approximately 2 ml of acetone, 
adjust the volume with a pH 7.4 buffer, then increase the 
volume with a pH 7.4 buffer for marking. Rice field. com-
pletely. After filtration and dilution, samples were analysed 
spectrophotometrically to estimate drug concentrations in 
microspheres. The drug content of each sample was averaged 

Figure 5: Representation of the emulsification-diffusion tech-
nique 31, 32
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Table 1: The following is a list of drugs available in nanoparticle dose forms with various polymers for a vari-
ety of uses

Sr. 
No

Drug name Category Polymer Particle 
size

Method of prepa-
ration

Reference

1 ketoprofen Pain Relieve Acrylic 50-100 nm. Solvent evaporation [43]

2 Ketoprofen Pain Relieve Eudragit E 100, 5-10 um Emulsion evapora-
tion

44]

3 Repaglinide Diabetes mellitus type 2. I Chitosan 48-100 nm Solvent evaporation [45]

4 Gamma-oryzanol Hypolipidemic Agents
 

Ethyl 
Cellulose (EC)

2495.5 nm Nanoprecipitation 
technique

[46]

5 Lansoprazole Proton Pump Inhibitor (PPI) Eudragit RS100, poly 
(lactic-co-glycolic 
acid)

200nm Solvent evaporation [39] 

6 Diazepam Use in abnormal overactivity 
in the brain.

 Poly (lactic-co-glycol-
ic acid)

250 nm Solvent evaporation [29]

7 Sodium polysty-
rene sulfonate

Increased amounts of potas-
sium in the body

 Poly (lactic-co-glycol-
ic acid)

200nm Solvent evaporation [47]

8 zinc Use Alzheimer disease 2-hydroxyethyl meth-
acrylat

1um Solvent evaporation [48]

9 Ethambutol  Antimycobacterial antibiot-
ics

Eudragit RS-100 136.1 nm Diffusion technique. [49]

10 Lansoprazole Antiulcer Chitosan 360 nm Ionotropic gelation 
technique 

[50]

11 Cetuximab Monoclonal antibodies PLGA [Poly (lactic-co-
glycolic acid)]

200 nm Diffusion technique. [51]

12 Simvastatin HMG-CoA reductase inhibi-
tors

Eudragit 148.8 nm Nanoprecipitation [52]

13 Ivermectin anthelmintics Poly (Lactic/
Glycolic) Acid (PLGA)

200 nm Nanoprecipitation [[53]

14 Diosmin Use in hemorrhoids Poly (Lactic/
Glycolic) Acid 
(PLGA), chitosan

200 nm Solvent evaporation [54]

15. Passiflora serrato-
digitata L. Extracts

Antiulcerogenic poly(epsilon-caprol-
actone)

200 nm Solvent evaporation [55]

Biodistribution of nanoparticles in stomach 
tissue- 
Male Wistar rats weighing 250-300 gms were used in this 
investigation, and they were obtained from the local Labo-
ratory Animal Center. All animal experiments followed 
the National Institutes of Health Guidelines for the Care 
and Use of Laboratory Animals, and all procedures were 
reviewed by the Animal Research Ethics Board. During the 
night, the rats were fasted but were given free water. Oral 
doses of 100% ethanol (5 ml/kg) cause gastric ulcers. The 
ulcer-induced mice were divided into three groups, with 
four mice each (one control and two treatment groups). 
The treatment groups received ready-to-use drugs, while 

the control groups received only physiological saline. For-
mulas were used orally 1 h after ethanol administration40 

Four after receiving the dose, the rats were slaughtered. 
The stomach is opened longitudinally and saline solution is 
rubbed. Stomach tissue was divided into ulcerated and non-
ulcerative sections, and freshly removed tissue was frozen 
using Tissue Tek. A CM3050 S cryostat was used to seg-
ment the molded tissue sample, which was then examined 
under a fluorescence microscope with an integrated digi-
tal microscopy system.41 Hematoxylin and eosin were also 
stained with hematoxylin and eosin to show healthy and 
ulcerated tissue morphology. The total mucosal area and ul-
cerated area were measured using Axio Vision software for 
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Table 2: The many aspects of a unique medication delivery system for the treatment of peptic ulcers are sum-
marized in this table
Sr. 
No

Technique  use Category Drug Name Remark Reference

1 Coated (Polymeric) 
nanoparticle

Antibiotics clarithromycin 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.

[56]

2 Nano-lipobeads Antibiotic Polyvinyl alcohol Experiments showed that nano-lipobeads formula-
tions could be effective in the treatment of peptic 
ulcers caused by H. pylori. These drug delivery 
methods have the potential to not only reduce 
or eliminate the drawbacks of traditional dosage 
forms, but also to exert a "plug and seal effect," 
which could improve medication targetability in the 
area of H. pylori.

[57]

3 floating 
tablets

Antibiotics 
& PPI

Esomeprazole 
and Roxithro-
mycin

There are few oral dose forms that include both an 
antibiotic and a proton pump inhibitor. According 
to the literature reviewed, floating drug delivery has 
a number of potential benefits for drugs with low 
bioavailability because absorption is limited to the 
upper gastrointestinal tract (GIT) and they can be 
delivered efficiently, maximising absorption and 
increasing absolute bioavailability.

[58]

4 Novel floating 
tablets

Treat stom-
ach and 
esophagus 
problems

Esomeprazole 
magnesium 
trihydrate

The enteric coating of esomeprazole magnesium 
trihydrate tablets with Acryl EZE prevents the medi-
cine from degrading in the stomach and allows it to 
reach the proximal region of the small intestine.

[59]

5 Mucoadhesive 
microballons

H2 antagonist Nizatidine 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 concen-
tration, internal phase/external phase ratio.

[60]

6 Nano-capsule Treat stom-
ach and 
esophagus 
problems

Passiflora ser-
ratodigitata L. 
Extracts

The dried crude extract (DCE), ethylacetate fraction 
(EAF), and residual water fraction of Passiflora 
serratodigitata L. demonstrate potential antiulcero-
genic efficacy, according to this study. Surprisingly, 
the polymeric nanocapsule containing EAF had ten 
times the activity of free EAF. 

[61]

7 Mucoadhesive Na-
nosuspension

prevent and 
treat heart-
burn due to 
acid indiges-
tion

Famotidine The desirability function and the Box–Behnken 
design were used to demonstrate the quality of fa-
motidine loaded nanosuspension. In vitro mucoad-
hesion and drug release experiments revealed that 
the produced formulation had sufficient adherence 
and could prolong drug release for up to 8 hour. 
When compared to nanosuspension, mucoadhesive 
nanosuspension had a greater ex-vivo retention.

 [62]

8 Microspheres prevent and 
treat heart-
burn due to 
acid indiges-
tion

Famotidine To lengthen gastric residence time and target stom-
ach ulcers, construct and characterise 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.

[63]
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Sr. 
No

Technique  use Category Drug Name Remark Reference

9 Self-Nanoemulsion Antiinflam-
matory, and 
antipyretic 
activity

Thymoquinone A TQ-loaded self-nanoemulsifying drug delivery 
system was developed to increase the water solubil-
ity of thymoquinone (TQ), a significant ingredient 
of Nigella sativa seed oil. The globule size ranged 
from 65 to 320 nm, according to the findings. Fur-
thermore, the system estimation and the experi-
mental globule size values were found to be in good 
agreement.

[64]

10 mucoadhesive 
tablet

Treat stom-
ach and 
esophagus 
problems

Aloe vera powder Mucoadhesive tablet are promising dosage form 
that adhere to the mucosa and deliver the drug 
through it, which present several advantages. The 
study was designed to develop mucoadhesive tablet 
of aloe vera powder using chitosan, guar gum and 
hyaluronic acid as mucoadhesive polymer. Mucoad-
hesive tablet of aloe vera powder prepared by wet 
granulation technique

[65]

11 Gastro-retentive 
Drug Delivery 
System

 Improve the 
treatment 
of peptic 
ulcer 

Turmeric Extract 
Solid Dispersion

The use of alginate beads containing a 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 some-
what more efficient than turmeric extract alginate 
beads, although the difference was not statistically 
significant.

[66]

12 Mucoadhesive 
Bilayer Tablet

PPI Pantoprazole The peppas model with a non-fickian diffusion 
mechanism was observed as the feasible order and 
drug release mechanisms for the optimised mu-
coadhesive bilayer tablets of pantopazole. The final 
optimised 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.

[67]

13 Mucoadhesive 
Bilayer Tablet

 Reduces the 
amount of 
acid

Esomepra-
zole and mela-
tonin 

  The combination was found to be beneficial in 
treating peptic ulcers synergistically, as it greatly in-
creased the antiulcer impact when compared to the 
other treatment groups. Based on the findings, it 
was determined that the combination is synergistic.

[68]

14 Resin-based combi-
nation drug-deliv-
ery system

PPI Ranitidine HCl Using ion exchange resins, the researchers will 
prepare and characterise a combination tablet con-
taining ranitidine in immediate release. Ranitidine 
reduces acid secretion, while domperidone released 
over time enhances stomach motility, proving the 
efficacy of this combination in the treatment of 
gastroesophageal reflux disease (GERD).

 [68]

Table 2: (Continued)

quantitative determination. Ulcerated and non-ulcerative 
tissues were lyophilized separately in the dark. Each tissue 
sample was sonicated for 15 min after immersion in ac-
etone. The supernatant was obtained after centrifugation of 
those tissue samples for 5 min at 2000 pm. Three times the 
extraction process was performed. Finally, the supernatant 
was diluted with acetone and examined with a fluorescence 
spectrometer at 430 nm and 490 nm. The absorption ratio of 

nanoparticles per cm2 of gastric tissue, whether ulcerated or 
not, was used to calculate the absorption of nanoparticles. 42

DISCUSSION

According to evaluations of multiple papers, reducing the 
particle size of the dosage form increases porosity and per-
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meability, which increases bioavailability and therapeutic 
efficacy, and this phenomenon is useful for treating peptic 
ulcers. Proton pump inhibitors are the best category of the 
drug in polymeric nanoparticle form, according to the re-
view, and produce better results than other drug categories. 
When standard dose forms are compared to novel drug deliv-
ery systems (NDDS) dosage forms, we discover that NDDS 
is more effective and patient compliance is higher.

CONCLUSION

We can treat PU with high drug potency, bioavailability and 
efficacy by using formulations containing NPs, resulting in 
reduced dosing frequency. A lot of research has been done to 
better understand how nanoparticles heal peptic ulcers, but 
one of the 4,444 hardest parts of characterizing is their mi-
croscopic size. The charge carriers are about 200 nm in size 
and narrow in size distribution. Nano-sized devices with a 
diameter of fewer than 50 nanometres can easily enter most 
cells, while those with a diameter of fewer than 20 nanome-
tres can easily exit blood arteries as they travel. in the body. 
Nanoscale devices can easily interact with biomolecules 
both on the surface and inside cells due to their small size.
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