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ABSTRACT

Acid reflux is a problem which may lead to several other diseases like peptic ulcer, Zollinger-Ellision
syndrome and GERD. Thus, if this issue could be addressed within time, the risk of occurrence of other
such diseases could be prevented. Omeprazole, our drug of choice acts as a proton pump inhibitor which
blocks the gastric H+, K+ ATPase enzyme leading to the inhibition in gastric acid secretion. Hence, from
the last 25 years it has proven to be an effective and safe medicine for managing gastric reflux. But, since
it falls in BCS class Il classification, it has low solubility which leads to lower therapeutic effect, hence
larger amount of doses has to be used for the desired action. Targeted drug delivery system can be the
solution to this problem and nowadays so much work is being done on the targeted drug delivery of
Omeprazole to enhance its therapeutic effect at lower dose. This study is focusing on such formulations to

identify any further possible way to get an effective drug delivery system of omeprazole.

Keywords: Omeprazole, acid reflux, proton pump inhibitors, gastric secretions, GERD and targeted drug
delivery.

Introduction

Omeprazole

Page |955 Copyright © 2019 Authors


mailto:Keerti.bhardwaj158@gmail.com

THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019

Omeprazole is used as a prescription for treating GERD and children of 1 month old and older.
Magnesium omeprazole came under Class Il of the BCS classification, which indicates low
solubility and high permeability™ . It is a proton pump inhibitor and it works by decreasing the
high level of acid produced in stomach. Omeprazole is used as a prescription which heals the
damage occurred on oesophagus and protects it from any further damage in adults as well as
children 1 years or more with GERD. Omeprazole can also be used as a prescription for cases
where the stomach is generating high amount of acid like in case of Zollinger-Ellison syndrome
in adults, for the treatment of ulcers (lesions in intestinal or stomach lining). Omeprazole can
also work in combination with other drugs to prevent recurrence of these sores lesions due to H.
pylori bacteria in adults. Omeprazole can be used non-prescription (over-the-counter) to treat
recurrent heartburn (occurs for 2 days or more per week) in adults. Oral Omeprazole capsule is a
prescription drug that is only available in generic form. Omeprazole is also available as an oral
suspension and comes as an over-the-counter treatment.it is a kind of delayed released drug
which shows effect slowly until it passes through the stomach.

Targeted drug delivery
The smart drug delivery system is the other name of targeted drug delivery. It involves the
increase in medicament at the specific part of the body where it is needed rather than the whole
part of the body. Two main strategy are use at the time of targeted drug delivery, they mainly are
active one and the passive. These are basically meant to deliver the drug at targeted place even at
very stubborn place of human body such as BBB (blood brain barrier). So, a perfect vehicle is
necessary for these drug deliveries. Nanotechnology could be the best technology for that. Drugs
derived from nanotechnology delivery can lead to long-term survival of the drug, leading to a
decrease in blood circulation changes in plasma levels, thus, have lesser side effects. These
include polymer drugs associated particle systems and nanoparticles such as lipid particles,
guantum dots, dendrimers, etc.
Few advantages of targeted drug deliveries are:

e Increase treatment efficacy

e Decrease toxic side effects

e Increase specific localization
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e Improved Patience compliance
e Reduce dose
e Controlled biodistribution

e Modulated pharmacokinetics

Acid Reflux

Acid reflux is a condition which includes burning pain in lower chest region called heartburn.
This takes place when the acid available in stomach flows backwards in oesophagus. Many
people suffer acid reflux from time to time. A ring of the muscle known as intestinal sphincter
acts as a valve which allows food content to enter the stomach but does not return to the
esophagus. When this valve dysfunctions, the contents of the stomach gets scraped towards

oesophagus and acid reflux symptoms appear.[’>7!

Whereas GERD is a mild acid reflux which reoccurs minimum twice in a week, majority of
people are able to manage the problems related to GERD by changing the lifestyle and with OTC
medications. But in some cases, extra care is needed by using additionally strong medication or
sometimes surgery. The stomach comprises of very strong hydrochloric acid required for
breaking down of food for digestion and provides protection against pathogens 778l The
stomach lining is habituated with strong acid exposure and is adapted accordingly for the
protection of stomach against it but the oesophagus is not protected.

Some causes of heartburn:

Certain food and drink — such as coffee, alcohol, chocolate, and fatty or spicy foods
Smoking

Pregnancy

Stress and anxiety

Being overweight

Some medicines, such as anti-inflammatory painkillers like ibuprofen

N oo o s~ w Dd e

A hiatus hernia is a condition where upper part of the stomach moves up to the chest.

Review of literature.

Omeprazole
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Prilosec, Merck Sharp & Dohme, (West Point, Pennsylvania) is the only FDA approved -
admitted a member of replace benzimidazoles, a new class of drugs antiulcer. These factors are
strong and very specific inhibitors for gastric acid secretion it has a novel mechanism of action:
Inhibiting the potassium adenosine hydrogen triphosphatase (W, K + -ATPase). 1. This enzyme
is hydrogen ion pump in stomach in gastric wall cells, thought to be the final step in the pathway
of acid secretion, therefore, is this mechanism of action allows for reduction in intragastric
acidity is independent of the type stimulation of acid secretion. dependent on dose and Constant

inhibition of both basal and catalysis gastric acid secretion has been shown.
Chemistry of Omeprazole

Chemically, Omeprazole is a 5-methoxy-2 [4-3, 5-dimethyl-2-pyridinyl) methyl] sulfinyl] 1 H-
Benzimidazole. Its experimental version is Ci7H19N3O3S and its molecular weight is 345.42.
Omeprazole consists of an alternative pyridine ring. An alternate ring of benzimidazole is
connected by CH2SO series (Figure 1). Alternatives systems and series containing sulfoxide are
necessary for activity.[®! Omeprazole is an ampoule (organic) A compound that can work either
acid or base) with pKa values of 3.97 and 8.8. It has low water melting, but more soluble in
alkaline solutions. The stability of the agent in the buffer solutions is strongly depend on pH
isolation; half-life of decay less than 10 minutes at a lower pH from 4.0, 18 hours at pH 6.5.
because the compound is an acid adhesive, the oral formula is prepare late release capsules
containing intestinal coated gelatin granules of omeprazole (Braille). Dissolution of the medicine
and its aftermath absorption occurs in the alkaline environment out of the stomach. Currently in
the United States, vein formula under investigation. A brief discussion on cell wall morphology
the job is necessary to understand the site and the mechanism of Omeprazole. There are three
main stimulants of stomach acid formation and secretion of parietal cells: Histamine,
acetylcholine, and gastrin. this is motivators activate mural cells by separate and distinct
receptors on the lateral basal membrane. Wall cells are present in the body the stomach, buried
deep in the gastric mucosa, open to the stomach hole. Figure 2 shows anatomical representation
of cells and presumed mechanisms involved in control gastric secretion. Activating the histamine
receptor (H) stimulates the membrane adenylates are linked to the membrane that leads to

generation of adenosine cyclic 3 ', 5’'monophosphate (camp). In contrast, CAMP works as a Il and
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start a series of protein the reactions of phosphokinase are mediated in the end Proton pump
activation (H +, K + ATPase).’ Stimulation of the cell wall by acetylcholine (ACH) resulting in a
change in the parietal cells permeability to C ++. Increase in intracellular Ca ++ activates a
mediated chain reaction protein phosphokinase that activate H +, K + ATPase. stimulate
acetylene receptors triggering cCAMP (except indirectly by stimulation of ACH receptors on
histamine cells). Gastrin (G) results in receptor stimulation in generation of inositol triphosphate
(IP 3) from membrane phospholipids. Inositoltriphosphate causing an increase in cells Ca ++
stimulates its release from within the cells stores. Hydrochloric acid (HCI) secretion by parietal.
The cells depend on the activity of H +, K + ATPase of the stomach. Gastric W, K + -ATPase is
present in tubulovesicles (TV) border with my secretory canaliculi (sc) of resting wall cells. Wall
cell stimulation results in the transformation of tubulovesicles to microvilli of the secretory we
get up. Primary secretory products the parietal cells are K + and Cl, potassium reciprocating to H
+, resulting in HCI formation. The transfer H + across the laminar membrane occurs against
acute electrochemical gradient, thus, energy is required for exchange. Energy is derived from
adenosine triphosphate (ATP) interaction is stimulated by H +, K + ATPase. On average, the

stomach produces 2 litres HCI daily.
Mechanism of action

Histamine, gastrin, and acetylcholine the secondary apostles in charge of stimulate wall cells,
causing acid secretion actively responding to different stimuli. In short, Omeprazole enters (OM)
t, is the mural cell in the serosal side is inactive form. This environment accumulates weak rules,
such as omeprazole (pKa 3.97), where drugs subject to protons (OM-W). Since biology the
membranes are essentially imperfect for species are charged, selectively aesthetic accumulated.
The proton model is subject to acid-based conversion to active inhibitor by unknown mechanism,
an active inhibitor that spreads outside the lumen space in the cell is disabled glutathione (GSH).
The inhibitor is irreversibly active connects the sulfhydryl group (SH) to H +, K + ATPase
Molecule, making it so inactive inhibition of exchange between W cells extracellular K + by cell
mural the subsequent effect of inhibit is depressed in the from acid. Dinar production is restored

with production Of H +, K + -ATPase in the absence of Omeprazole.[*>!!
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Figure 1. Suggested model of omeprazole- H +K + in the cell wall in the stomach!”]

Effect on gastric acid secretion

Effect of secretory control of oral administration omeprazole were evaluated against pentagastrin
stimulation in good health volunteers.[?>-%! nhibition depends on basal dose a more stimulating
acid secretion was observed 2-4 hours, with approximately 80 mg dose achieved full inhibition.
One oral dose of Omeprazole 30, 60, or 90 mg against peptone stimulated acid secretion also
showed reduction of the approved dose in acid production (42% 80%, 90%, respectively) for
longer than 4.5 hours in healthy volunteers. Number of single dose assessment studies duration
of treatment of drugs, 22-25 after two hours of 20and dosages 40 mg, the maximum inhibition
was 51% and 86%, respectively. Inhibitory effect residual he was still there after 72 hours of
eating. No inhibition of acid secretion was stimulated note 14 days after the dose. Several doses
of Omeprazole resulted in the presence of acid.[?®! The inhibitory effect that has accumulated
significantly from the first day to the second of the treatment and then he settled between the
third and twenty-fifth day inhibition of the 10 mg venous dose is the equivalent of 20 mg orally,

as described in one study and multi-dose. In the 24-hour intra gastric acidity evaluation patients
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with a duodenal ulcer who received repeated doses of Omeprazole 20 mg GM early it was
required to optimize the acidity.[?%%

Pharmacokinetics

Absorption

Absorption properties of any medicine depend on the formula. Trend to omeprazole rapidly
decomposes into aqueous low pH solutions is the main determinant of biological availability.
When given as an uncontrolled suspension, and a large amount of preabsorption degradation
occurs, resulting in gross biological availability is less than 50%. On the contrary, solutions that
are stored with sodium bicarbonate showed an increase in bioavailability with increasing
doses.l®! Repeated mouth management doses of intestinal omeprazole granules led to an 86%
increase in the area under plasma concentration time curve (AUC) repeated 60 mg doses resulted
in an average height of university up to 128%. No big difference was observed between half the
halves of the judiciary linked to repeated and individual doses. The authors suggested the agent
increases their own mouth biological availability with increased or repeated doses before reduce
stomach acidity. Low stomach the acidity may promote absorption by cutting amount of red acid
preabsorption of Omeprazole.[*6-%"]

Time for peak also depends on formulation. Manage omeprazole as the solution results in a rapid
absorption rate, with a peak time of 12-17 minutes.!®! Coated non-coated granules are required
for approximately 30 minutes for maximum absorption and require coated intestinal granules
coated 1.5-5 hours. Co-administration of the granules with antacids do not have any significant
differences in the maximum Cmax concentration, the average maximum time concentration
(Tmax) Or AUC means.7-%

Distribution

Post-vein, distribution the definition of omeprazole is best described as a two compartment
Pharmacokinetics model. The size of the central cabin distribution (0.079 + 0.03 L | kg) and the
apparent size of distribution in a stable state (0.31 + 0.09 L Ikg) is compared to the volume of
extracellular water. Kinetics studies have proved a way Half-life distribution 3.0 £ 0.8 min. The

median life of the half in the final stage is 52.2 + 44.4 43 in the laboratory studies proved this
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Omeprazole is 95% protein binding when plasma concentrations in the range of 0.19-109.
Samples are at ambient temperature. The drug is primarily related to albumin and less is widely
available for glycoprotein. Rate concentration of Omeprazole in red blood cells the plasma is
0.59 (10 minutes) and 0.58 (60 minutes) after a 20 mg oral dose, suggesting a low penetration in
the Red cells. Autoradiographic studies show in animals that Omeprazole focuses on liver and
kidneys, stomach, thyroid, and only small amounts are able to penetrate the blood type barrier.
For O, 36 its distribution in the foetus the cabin has been proven in animals’ studies. Correct
differences in protein connecting compartments (mother and foetus), the free gradient of the

steady state concentration was 2 to 1.44.

Metabolism

The elimination of omeprazole is rapid and is almost complete by metabolism, with complete
elimination of plasma ranging from 59-828 mm / min (mean 530 ml / min) .45,46 of the six
known metabolites derived from the three biomass transition switches, In plasma and polymers:
oxyprazole sulfonide, oxyprazole sulfide, and hydroxyorneprazole. Plasma high concentrations
of oleprazole sulfon with low urine concentrations total dose 1% indicate that they are subject to
further metabolism or excreted primarily through the stool. It has been identified does not carry

any of the effects of KBI an antisecretory presented by Dr. Druk.[40-4]

Excretion

Omeprazole secretion of serum depends primarily on metabolism, as showed in small amounts of
drugs unchanged in urine. 422, 43 elimination half-life averages 2-3 hours and does not depend
on road management. When given orally, approximately 75.7% of the dose was recovered in the
urine (e.g., the father compound and metabolites) over 96 hours collection period. Excretion of
stool during the same time the average period is 18.3%, suggesting some bile ducts metabolism
of metabolites. Directly the bile duct was identified at 16% humans. Dosage adjustment is not
necessary in patients with different degrees of kidney failure additionally, the modification may
not be required for patients with cirrhosis though decreased in total remove omeprazole.

However, these are patients should be closely monitored for signs adverse effects, especially
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with larger doses of 20 mg / day. Omeprazole secretion and its components in breast milk are
still to be fully clarified in human studies. Studies in mice suggest that these doses may occur
with 35-345 times that of normal human dose.

Clinical Uses

Duodenal Ulcer

Omeprazole is more effective in treating the duodenal ulcer confirmed by endoscopy placebo.
Hundred and thirty patients were randomly (ratio 2: 1) to receive either Omeprazole 20 mg once
in the morning or the placebo once in the morning. After 2 weeks of treatment rates of recovery
of the systems 41% and 13% and in 4 weeks 75% 27%, respectively. Patients in omeprazole the
group experienced a faster solution to ulcers pain (day and night), and tolerate treatment Better,
less antacid pill swallowed daily (0.44 / day) of the placebo group (1.31 / day). In the treatment
of duodenal ulcers, Omeprazole is the same effective, if not superior to standard systems of H2
antagonists ranitidine and cimetidine. In studies summarized in, Omeprazole resulted the trend
towards recovery rates is faster in 2 and 4 weeks after starting treatment. In 2 weeks led to faster
mitigation symptoms than H2 deduction. After 4 weeks of treatment the difference in percentage
of patients with ulcer healed in the groups were trivial. Dosage of 20 mg Omeprazole was
associated with fewer negative reactions of standard doses of ranitidine 300 mg / day and

cimetidine 1200 mg / day.*

Gastric Ulcer

Experience with omeprazole in the treatment pre-physical and physical ulcers are limited. The
real drug effectiveness in this setting it has not yet been fully tested with double blinding, a
controlled placebo study. Twenty - six patients with gastric ulcers confirmed by endoscopy
Omeprazole 30 mg / day for 4 weeks, and those who had the ulcer after the fourth week received
two more weeks of treatment. Cumulative recovery rates after 2, 4 and 6 weeks were 27%, 69%
and 92.5%, respectively. Symptoms were alleviated before full recovery happened; healing was
faster in the smaller «1 cm». The system was well tolerated; it concluded that omeprazole was
provided good healing with rapid relief of symptoms. This is results according to recent studies

which compared the efficacy of omeprazole with it of H2-antagonist66-73 and sucralfate.
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"Omeprazole was as effective as standard dose antimicrobial H2 (cimetidine, Ranitidine) in the
treatment of prepleuric and carpal gastric ulcers, with more endoscopy proven healing rates,
symptom relief, and reduce the consumption of antacids. Experiments using doses greater than
30 mg / day cure faster and relieve the symptoms of those using 20 mg / day. It was a good
tolerant medicine in everything of the trials and produced similar negative reactions as H2
discount. The topics were not different in relation to age, sex and alcohol consumption, and the
length of ulcer history.47-48

Refractory Ulcer

It is estimated that 5-10% of all ulcers do not response to conventional H2 antimicrobial systems
after 2-3 months of treatment. These are defined as fusion includes both the twelve and stomach
ulcers. Treatment of choice for management these ulcers are not yet identified, however, three
common methods are used: increase acid inhibition, enhanced mucosal protection, and surgical
intervention. Omeprazole 40 mg / day was compared with ranitidine or cimetidine in 107
patients with twelve thermal, pyloric, stomach, and mixed site ulcers. "Patients were at random
to receive omeprazole 40 mg / day (54) or to continue restudy H2antagonist for 8 weeks. Rates
based on healing on the analysis of "intention to cure™ for Omeprazole the H2 antibody was at
4/8 weeks 85% / 96% and 34% / 57% (P = 0.01), respectively. Omeprazole the group showed
much greater comfort than everyone else symptoms of dyspeptic in 4 weeks (83%) of
H2antagonist Group (51%). Both systems were good tolerance, with ranitidine appear less
negative effects (0%), followed by 20% omeprazole and cimetidine 34%. These results are in
agreement with previous reports. Omeprazole also effective in the treatment of irradiation
duodenal ulcers "and patients with cirrhosis who are resistant to Ranitidine smelting:" however,

Information in these areas is limited.

Zollinger Ellison Syndrome

Several short and long-term clinical trials were reported effectiveness with Omeprazole in
patients with Zollinger Ellison syndrome (Table 3). The goal of treatment in all studies involving
patients ZES was to reduce basal acid production to less than 1.0 ml equivalent / hour. All

patients were treated with H2 antagonists, anticholinergic or both start omeprazole.
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The largest study, involving 80 patients, evaluation of the efficacy of omeprazole given in the
average dose is 60-70 mg / day for up to 4 years. When the work was published, ZES remained
unchanged in 53 patients (66.3%). The drug showed sufficient efficacy in 11 Patients. Nearly
90.9% of them received daily dose is one medium of 70 mg. Gastric acid the secretion was
controlled in 90: 9% of patients after 1 month and 63.6% after 6 months of treatment. From
seven patients with ZES, received 42.9% Omeprazole as a single dose 60 mg the rest received
drugs twice / day (i.e. 70 Mg b.i.d.). One month later, 71.4% of patients were adequate control of
gastric acid secretion, after 6 months and 1 year of treatment, the disease was adequately
controlled at 57%. According to one report, with acid secretion Omeprazole was sufficient in
seven patients, with 100% achieve a reduction in the production of basal stomach less than 10
mEq / hour.88 other group studied 40 patients with ZES for up to 48 months approximately 35
(87.5%) of those receiving Omeprazole followed the same dose at 12 Months. Twelve (30%)
agent has taken longer from 36 months at the time of publication. About 25% of patients with
ZES require twice daily manage omeprazole if the dose is limited to 120 mg / day. None of the
studies mentioned doses are often required. Drugs It was good tolerances and caused minimal
side effects. Customer may allow some patients to avoid total gastrectomy. Its long-term effects
are unknown in patients with ZES. Review of Omeprazole in treatment of the syndrome was

published recently.[50-54]

Reflux Esophagitis

Double-blind, placebo-controlled clinical trials the effectiveness of omeprazole has been
evaluated treatment of recoil resistance to recoil resistance esophagitis in adults and children. A
dose of 20 Or given 40 mg / day to 230 patients with the endoscopy has proven erythrocyte.
"After 8 Weeks, 93 (73.5%) of patients receiving 20 mg 91 (74.7%) who received 40 mg were
cured, compared with 46 (14%) of recipients phantom. The adverse effects were minimal, and
only headaches were reported more frequently with active treatment of placebo. Witnessed
ninety-eight continuous patients’ Oesophageal reflux although there is at least 3 months
treatment with cimetidine or ranitidine. “Omeprazole It was 40 mg / day or Ranitidine 300 mg
twice / day administered to 51 and 47 patients, respectively, for 12 weeks, followed by the dose

decreased to 20 mg / day and 150 mg twice daily for 12 days months. After 12 weeks, 90% of

Page |965 Copyright © 2019 Authors



THINK INDIA JOURNAL ISSN: 0971-1260

Vol-22-Issue-17-September-2019

the patient’s omeprazole was aspirated with endoscopy, compared with 47% of those who took
Ranitidine. During 12 months of maintenance treatment, much more than patients receiving
omeprazole remain in remission (67%) of those that take Ranitidine (10%) in placebo-controlled
trial of 63 patients, after 4 weeks of treatment, far more than patients (81%) obesity was 20 or 40
mg / day healing endoscopy, compared with 2 (6%) patients receiving placebo.” The dose was
omeprazole of 20 and 40 mg / day compared with 164 patients. After 4 weeks, 82% of the treat
patients with 40 mg and 70% treated with healed 20 mg (P = 0.05) .95 after 8 weeks, no
significant difference has been seen between doses. In a double-blind trial of omeprazole 20 Mg /
day for 4-8 weeks, 165 (80.8%) of 204 patients with healing oesophageal reflux within 8 weeks
of these, 159 patients were randomized to receive Ranitidine 300 mg / day, omeprazole 20 mg /
day, or omeprazole 20 mg / day on weekends. In 12 months, far more patients are receiving
Omeprazole 20 mg / day was in remission compared with other systems (89%, 32%, and 25%,
respectively). No significant adverse effects signed in these trials. Other studies have confirmed
benefits of medication in short term treatment of erythematous esophagitis. These were literature
recently reviewed. After initial recovery of H2-receptor resistance ulcer, received 133 patients
with omeprazole 40 Mg / day and was followed from 1-6.5 years. "None of them had a setback
at the time of publication, indicating the long-term safety of the drug. Good treatment was
tolerated, with only three patients suffering from nausea that does not require stop treatment.
Gastrin levels rose to 4.

Normal times in about 4 months, and then rose no further. None of the patients had changes in
dysplasia or tumours on gastric biopsy. The results of these and other studies "Omeprazole is
proving to be much better for short term treatment and treatment of carrots Oesophageal reflux
from the currently available H2 receptor liabilities. Twenty-six (38%) of 93 children (mean 11.8
years). Ranging from 7-18 years) who failed 6 weeks of high dose treatment received ranitidine
omeprazole 20 mg / day for 6-8 weeks. LOO of these, 21 (81%) Symptoms became within a few
days and only one patient did not respond. In all 11 children who other treatment has failed,
omeprazole 20 mg / day led to the solution of esopbacrtrs. Two intext patients after stopping the
agent. Thus, it can be concluded that omeprazole is much better for oesophageal reflux

inflammation than h2receptor Liabilities in children over 7 years of age.[>5-%3)
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Adverse effect

The adverse effects of omeprazole in clinical the trials were relatively small. Summary including
data on more than 19,000 Patients and health topics show them to be mostly (-20%) the digestive
system, such as nausea, epigastric pain, diarrhoea, constipation, abdominal pain, flatulence, and
vomiting that frequency of adverse effects with less omeprazole than with cimetidine and
comparable so with Ranitidine. The adverse effects of omeprazole on the central system (-10%)
include headache, dizziness, fatigue, weakness, and vertigo. Separate detachment reactions are
skin rash anaemia haemolytic. Hepatic, persistent, and persistent liver failure nausea. "Transient
elevations in the liver transaminases have been reported most likely due to drugs. Showed some
studies elevations in serum creatinine, proteinuria, haematuria, glycosuria, microscopic
haematuria, however these results are rare and transient throughout the literature. Less than 2%
of the patients and healthy people were forced to withdraw of clinical trials due to adverse

events.[64]
Drug Interaction

The benzimidazoles are both inhibitory (less of those observed with cimetidine) and possibilities

effects of induction on the P-450 microosum selector capture genes. [

Aminopyrine

More thorough study of the effect Omeprazole and gene families P-450 is suppression. Known
inhibitor properties the alternative is benzimidazoles (omeprazole) Animals "have been
extrapolated to humans in Healthy volunteers who were given omeprazole 20 mg / day (9) or 60
mg / day (10) for 14 days, half-life of aminopyrine by 10% and 21%, respectively. However, the
modifications in the metabolism of compounds was not statistically significant Large with 20 mg
/ day. This has been concluded display of Omeprazole-dependent effect on dose metabolic

oxidation drug.

Targeted drug delivery
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The biological effects of the drug in the patient depend on the pharmacological properties of the
drug. These effects arise because of the interaction between drugs and receptors at the drug site.
However, the effectiveness of this interaction undermines the drug target unless the drug is
delivered to its site of action in such a concentration and the rate that causes minimal side effects
and maximum therapeutic effects 6. Target drug delivery aims to achieve the same goal. The
delivery of the target drug, also known as smart drug delivery, is a treatment method that
involves an increase in one or less drugs in the body parts compared to others. Therefore, it
delivers the medicine only to areas of interest within the body. This provides improved treatment
effectiveness and also reduces side effects. ¢l

It differs from the conventional delivery system in that; it gets released in the form of a dose
while previous functions by absorption of drugs across the biological membrane 2. Greogoriadis,
in 1981, he described the use of a new drug to target drugs as an old medicine in new clothes.
Traditional dosage forms such as injections and oral formulations are made up of solutions
pendants, tablets, capsules, topical creams and ointments, possess some fungal negatives.
Delivery by injection of drugs is highly invasive with ephemeral effects. Oral drug management,
despite being extremely popular and appropriate, cannot be used for some drugs, such as protein
or peptide, are poorly absorbed by the oral route. These may degrade into the digestive system.
Topical creams and ointments have the drawback of being limited to local effects, rather than
systemic ones. Nowadays, advanced drug delivery system is being innovated by considering
various factors like bioavailability, drug uptake, pharmacokinetics, and optimal drug timing
delivery, etc.[67-6%

There are four basic requirements for a successful drug delivery system: retention, evasion, aim
and release, that is, the proper loading of the drug should be in the delivery of the appropriate
medication the car, must possess the ability to escape the secretions of the body that may
decompose, leading to long stay in circulation and thus access to the site of interest and, should
be released drugs at a specific location at a time that calls for effective drug performance.
Different locations of the interest within the body necessitates the use of various drug delivery
systems, depending on the way to follow.[58]

There are two types of drug targeting:

1. Passive Targeting
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2. Active Targeting

Passive Targeting

This mechanism is based on the deposition of drug at the site of action, in this case, tissue. This
is known as enhanced permeability and retention (EPR) effect. This type of drug targeting is
possible with majority of delivery variants. However, negative targeting could not be rationally
included under the selective targeting. Although the EPR effect is applied on the administered
nanoparticles but more than 95% of these gets accumulated on undesired organs like lungs and
liver. Therefore, the dissemination of medication is by circulatory system. Examples include the
use of antimalarial drugs targeting drugs to treat microbial infections such as leishmaniasis,

candida and brucellosis.

Active Targeting

By using interconnected future interactions, active targeting describes drug targeting interactions.
However, interactions between legend and future are only possible on are in close propinquity,
(i.e. below 0.5mm)P!. In this drug delivery system, the drug reaches the site of action via blood
circulation and leakage. Active targeting can be classified into three distinct targeting levels.

These are: first, second and third order targeting.

Nano technology-based delivery system

Recently, nanomedicine has emerged as a medical application of nanotechnology. Therefore,
drug delivery in the nanometre has become possible because of development and manufacture of
nanotechnologies. They are supposed to own these nanostructures having ability to protect drugs
from their disintegration by different enzymes of the digestive. Due to very small size,
nanoparticles can be used for delivery of water-soluble drugs as well as assistance in prevention
of hepatic metabolism. The delivery of nanotechnology-derived drugs can keep the drug in the
blood circulation for a long time, resulting in lower fluctuations in plasma levels and thus,

minimal side effects. The nanoparticles have high penetrability which promotes the target drug
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delivery. The absorption of nano-sized particles is reported that about 15-250 times higher
compared to 8 micro particles.l’%

Polymer drug conjugates

Polymer - therapy is a field that has progressed greatly over the past decade. Polymer of drugs

Associated, arising from polymer treatments, consist of water-soluble polymer conjugated with a
chemical drug with the help of biodegradable. Helmut Ringsdorf, at 1975, presented for the first
time a model for pharmacologically active polymers. The polymer drug agents can be used to
deliver small particles that are water-resistant. Because of them colloidal nature, these
associations are stable to maintain in the blood circulation for long periods of time. The main
difference between these unions is drug delivery vehicles with drugs trapped by its physical
means (such as lipid particles), is that the drug polymer bindings chemically conjugated and this
makes them new chemical entities (NCE). A large number of drugs, the recruitment of linear
polymers, have been manufactured. The PEG protein bindings are of great importance, where
PEG can be provided protection against enzymatic degradation of proteins also reduces
absorption by the therapeutically endothelial system. Oncaspar 1 was introduced in 1994 as an
anti-cancer drug. It is used to treat lymphatic leukemia. Another example is peptide-1 such as
glucagon. Controls the absorption food as well as release of insulin, therefore, is beneficial for
diabetics. However, it is biodegradable by dipeptidyl dipeptidase IV, plasma plasma enzyme. But
half-life It increases up to 40 times, as Lee et al found, when one string of PEG is inserted into
it.."*71 Poly dendrimers (amidoamine) are widely used to deliver low medications molecular
weight. Many drugs such as anti-cancer drugs, for example, methotrexate, cisplatin, doxorubicin,
5-fu. Antihypertensive drugs, for example, ibuprofen, pyruxian, indomethacin they were
successfully integrated using PAMAM dendrimers13. The potential of these devils can be
intensified by linking the targeting links to multi-parity surface - exterior appearance. Other
examples include PriostarTM and STARBUST PAMAM dendrimers, developed by dendritic
these tools are used as tools for target delivery systems for diagnosis as well as therapeutic

purposes.

Smart capsules with Gl-tract-location-specific payload release
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In the past few years, the "smart capsules” that perform endoscopy as well as biopsy, have been
advanced. Some well-known examples are PillCam, Capsule Invention, Intelisite. However,
these are the devices cannot be used for therapeutic purposes in a large population due to
requirements tracking the location of the capsule in real time. Also, there is a need for active
participation by the patient in order to activate the RF transmitter where the capsule location is
detected by optical Images transferred via RF link. This is difficult to implement. Another major
problem is power source. Many of these devices use mobile batteries, which increases system
costs because multiple doses are required in the case of drug delivery. This may also pose a
threat to the threat if batteries are exposed to body fluids and short. Therefore, an alternative to
all these methods has been developed recently. Consisting of preheated capacitor, magnetic
feather key, spring hat, nichrome wire, and nylon valves. The reed switch is closed after the
capsule is close to a permanent magnet planted or externally worn. This discharge the capacitor
across the nichrome wire and the valve dissolves, leading to more open lid and medication
release. There is no need in real time tracking thus, it can be used to treat a number of disorders
in the digestive.

The delivery of the targeted drug is rapidly evolving because of its ability to deliver drugs at
specific locations. This causes less dose injection and also a significant reduction in side effects
were more apparent earlier because of the inefficiency of any drug delivery system to deliver
drugs at the specified workplace. Application of nanotechnology in drug delivery in particular
the strengthening of drug delivery. There are many nanoparticles that have been certified for
clinical use, although they are still in their development stages, they carry the key to future drug
targeting. Many other methods have been developed in a similar way results. They all define a
bright future for targeted drug delivery.

Conclusion

Acid reflux occurs due to the increased level of gastric acid in stomach. This may result into
several different medical conditions such as ulcers, Zollinger-Elision Syndrome, stomach pain,
gastro esophageal reflux disease, esophagitis, barrette’s esophagus etc. The symptoms which
cause the disease includes heart burn, chest pain, bad breath and vomiting etc. and several other

complications may occur due to this disorder. Lifestyle changes can help to prevent the disease
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apart from this several targeted drug can help to reduce the gastric acid level in stomach. Proton
pump inhibitors (PPI) help to reduce the gastric level in stomach. Drugs including omeprazole,
pantoprazole, esomeprazole has done good work till date but targeted drug delivery can help it in
a better way, by introducing microspores, nanoparticles. Thus, there is a scope of further
improvement in research in the field of targeted drug delivery system of PPIs to get their better

therapeutic efficacy.
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