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Abstract: At this time, nanoparticles used to been considered for various biomedical applications due to their 
particular properties[1, 2]. It is already known that one of the major advances in the relative application of 
nanoparticles is the recognition of the steric stabilization which can increase the particle stability in the biological 
environment and provide the opportunities of the application of nanoparticles in the development of drug 
delivery systems (DDSs) for achieving drug targeting and controlled drug release. Nano crystalline silver 
particles (AgNPs) have major applications in biomolecular recognition of highly sensitive, anti-microbial 
treatment, catalysis and manufacture sensors [3-7]. The NPs for various applications medical like image quality, 
medicine, tissue, magnetic resonance imaging (MRI) of targeting tissues and cells styles. This is particularly the 
case of AgNPs significantly encompasses the whole a wide range of industrial and medical applications. In this 
study, we have been synthesized incorporated omeprazole and omeprazole sulfide drugs with AgNPs and the 
results was investigated with TEM, FT-IR, DRS and XRD. The particle size has been seen in imaging TEM about 
80 nm. Moreover either  Omeprazole@AgNPs or omeprazole sulfide@AgNPs are able to excrete bacteria. In this 
study, the antibacterial properties of drugs with silver nanoparticles also increased. 
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1. Introduction 

Nanotechnology is the manipulation of matter on an atomic, molecular, and supramolecular 
scale. The earliest, widespread description of nanotechnology [8] referred to the particular 
technological goal of precisely manipulating  atoms and molecules for fabrication of macroscale 
products, also now called molecular nanotechnology. 

Nanotechnology As the nanoscale decreases in size, many properties of nonmaterial such as 
melting point phytochemical properties, boiling temperature, magnetic and chemical properties, 
light absorption, catalytic activity, thermal conductivity, and so on are changed. As the particle size 
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of a material shrinks to a certain size, in addition to its structure and composition, its dimensions play 
an important role in its properties [9, 10]. 

Metal nano particles (MNPs) are protected by self-produced monolayers, leading to their 
increased application in areas such as adjustable optical devices [11], sensor technologies [4] and drug 
delivery [12]. 

Nowadays, nano particles are widely used in drug delivery. Drug Delivery Systems (DDSs) are 
used to enhance the medicinal properties that are often contained in a drug as a reservoir. These 
structures are due to the control and slowdown of drug release, protection of the drug molecule, 
particle size smaller than the cell, the ability to cross biological barriers to drug delivery to the target 
site, increased drug viability in the bloodstream, targeted drug delivery and bioavailability. 
Compatibility can be considered as a very effective drug delivery system and thus affect the 
pharmacokinetics and drug distribution in the body. During the last half century, various advances 
in polymer science and chemistry, biology, as well as mechanical and physical sciences have all been 
able to introduce different categories of carriers to the medical sciences with unique characteristics 
and performance [13]. 

With the advancement of the pharmaceutical sciences, more goals have been pursued in 
pharmacokinetics structures so that in addition to improving the pharmacotherapy, they can reduce 
drug side effects and also be economically viable. In common pharmaceutical systems, various 
compounds are used along with formulations, which increase the solubility of the drug molecule by 
creating changes in the environment, or by absorbing water in the environment, the possibility of 
dissolving the drug molecule. Increase. For example, environmentally friendly materials can be used 
to increase the dissolution of a molecule by creating a specific pH, or some polymers can increase the 
solubility of water by absorbing water. For example, liposomes are used in drug delivery to people 
with HIV, such as (siRNA) to human T cells [14], as well as in the treatment and administration of 
anticancer drugs [15], fungicides [16], Antiparasitic drugs [17], antibacterial drugs [18], antiviral 
drugs [19]. 

AgNPs are a significant class of nanomaterial for a wide range of industrial and biomedical 
applications. The unique chemical properties of AgNPs make it a promising targeted delivery 
approach for drugs or gene specific cells. With the improved use of AgNPs drug as a carrier and their 
predictable antibacterial property. Here, synthetic improvement in the preparation of drugs with NPs 
also is described. 

2. Experimental 
2.1. Material and Methods 

Pure omeprazole and omeprazole sulfid,  NaBH4 (99%), AgNO3 (99.9%), polyvinylpyrrolidone 
(PVP) were purchased from Merck. The FT-IR spectra for the samples were obtained using Spectrum 
Two spectrophotometer. The morphology and particle sizes of synthesized powder were 
characterized by transmission electron microscope (TEM) images on a Zeiss EM10C instrument with 
an accelerating voltage of 100 KV. The X-ray diffraction (XRD) patterns were recorded by X’ Pert Pro 
X-ray diffractometer with Cu-Ka radiation. UV-Vis absorption spectra in the range 200–500 nm in 
EtOH were measured with a Shimadzu UV-2550 spectrophotometer.  

2.2. The Synthesis of NPs Whit Omeprazole and Omeprazole Sulfid (One-Put) 
A solution of AgNO3 (0.082 g, 0.48 mmol) in ultrapure H2O (10 mL) was prepared. To this 

solution were added 0.03 g polyvinylpyrrolidone in 5.0 mL ultrapure H2O and then the mixture was 
stirred heavily for 30 min in an ice bath. A solution of NaBH4 (0.018 g, 0.48 mmol) in ultrapure H2O 
(6 mL) was added dropwise to the aqueous solution. On complete addition of NaBH4, the resulting 
mixture was further stirred for 30 min at room temperature. Then, a solution of omeprazole (0.331 g, 
0.96 mmol) in EtOH (10 mL) was added to the reaction vessel, and then the mixture was stirred for 
further 4 h at this stage the color of solution was turned to dark brown.  

The suspension obtained was then centrifuged at 10,000 rpm for 15 min and the precipitate 
washed three times with double distilled H2O to remove any water-soluble impurity. After that, the 
precipitate was washed 3 times by dispersion and centrifugation using EtOH to remove excess  
Omeprazole and excess reducing agent. The precipitate was then dried in an oven at 60 C for 10 h 
and the pale grey powder was obtained. 
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Figure 1. Preparation of Ag@Omprazole sulfid. 

3. Results 

In continuation to our interest in the design and synthesis of chemically and biologically 
medicinal heterocycles [1, 4, 5, 20-22], in this study, we attempted to functionalized AgNPs covalently 
with the Omeprazole (Ag@Omp). 

The UV-Visible, IR, XRD, and TEM basic analyses confirm that silver is connected by the drug. 
In this study, both drugs, omeprazole, and omeprazole sulfide, and also a blend of two drugs, were 
put on a silver nanoparticle. 

For the preparation of Ag@Omprazole arrangement of AgNO3 in ultrapure H2O and starch 
blending was included to the circular bottom flask. Subsequently, the expansion of an overabundance 
sum of NaBH4 as a decreasing operator. To reduce all of the Ag+ particles to metallic silver, the molar 
proportion of metal to the diminishing operator was chosen as 1:2 separately. 

At that point, an EtOH arrangement of Omeprazole was included to the response vessel. The 
sulfur of Omeprazole ties emphatically to AgNPs surface. The arrangement of Ag@Omprazole was 
checked by examination to affirm that silver was associated to the medicate. In this blend, both drugs, 
omeprazole, and omeprazole sulfide, additionally a blend of two drugs, were set on a silver 
nanoparticle. 

3.1. X-Ray Diffraction 

The powder XRD designs of the Ag@Omp (a) and Ag@Omps (b) are appeared in Figure 2. The 
crest position of the 2θ = 38˚- 80˚ ( Figure 2a). This design connected well with Ag@Omprazole. In 
Figure 2b, the characteristic crests of AgNPs were at 2θ = 38˚-80˚ separately, relegated as (111), (200), 
and (220) reflection lines of the face-centered cubic (fcc) structure of metallic silver. The normal 
crystallite estimate, D, was calculated from Scherrer’s condition to be 58 nm in Ag@Omp (2a) and 28 
nm in Ag@Omps (2b) whereas D= Kl/(β cosθ) and λ is the wavelength of Cu-Ka radiation utilized (λ 
= 1.54 A˚), β is the total width at half-maximum concentrated (0.31) of the diffraction line, θ is the 
Bragg point for the measured hKI peak, and K could be a consistent break even with to 0.94. This 
esteem is in great assention with the TEM picture. The escalated of crests reflected the tall degree of 
crystallinity of the AgNPs. 
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Figure 2. X-ray diffraction patterns of the (a) Ag@Omp and (b) Ag@Omps. 

3.2. UV-Vis Absorption Spectra 

Figure 3 outlines the UV-Vis assimilation spectra of Ag@Omp and Ag@Omps in EtOH 
arrangement. The unadulterated Omp appears as a λmax at 400 nm corresponding to the n→η* move 
of the molecule O-Omp, while a solution of Ag@Omp appears as a λmax at 300 nm retention surface 
plasmon reverberation retention band (SPRAB) of AgNPs, individually. also, the unadulterated 
Omps appears as a λmax at 400 nm corresponding to the n→η* move of the molecule S-Omps, 
whereas an arrangement of Ag@Omps appears as a λmax at 300 nm. 
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Figure 3. UV-Vis absorption spectra of  Ag@Omp and Ag@Omps , Ag@Omp-Omps. 

Within the final shap, UV-Vis assimilation spectra of Ag@Omp-Omps in EtOH arrangement. 
shows a λmax at 400 nm compared to the n→η* move of the molecule O-Omp and S-Omps 
assimilation surface plasmon reverberation retention band (SPRAB) of AgNPs. with compared to the 
assimilation band of free drugs at 400 nm, affirms a lower concentration of drugs on AgNPs. The 
appearance of two new peaks at 300 nm is related to the Ag-Drugs complex. 

3.3. TEM Imaging 

The TEM of Ag@Omp (fig 4a,b) image reveals that particles are spherical shape with 
approximate size of <40 nm; Scherrer’s calc. = 28 nm. 

 

Figure 4. TEM image of the (a,b) Ag@Omp , (c,d) Ag@Omps. 

The TEM of Ag@Omps (fig 4c,d) image reveals that particles are spherical shape with 
approximate size of <60 nm; Scherrer’s calc. = 58 nm. 

4. Antibacterial Properties 

4.1. Materials and Methods 

Agar Mueller Hinton, tube containing half McFarland, tube containing DMSO, antibiogram 
discs and pure bacteria in suitable culture medium, swab, loop, anus, flame, hood, lamp, The bacteria 
Pseudomonas, Staphylococcus, E. coli, Bacillus, Enterococcus and Micrococcus were used. 

Several studies have been conducted on the therapeutic effects of omeprazole with antibiotics in 
patients with duodenal ulcer and Helicobacter pylori infection [23]. 

In this study, to determine the antibacterial activities of Ag@Omp, Ag@Omps and Ag@Omp-
Omps, MIC and disc diffusion methods were used.  
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4.2. Minimum Inhibitory Concentration (MIC) and Minimum Bactericidal Concentration (MBC) 

To get ready the reference tube of drugs, 1 g of the Ag@Omp was broken up into 5 ml of DMSO. 
To decide the MIC, ten tubes containing 1 ml of Trypticase Soy Broth (TSB) were utilized. Within the 
first tube, 1 ml of the reference tube was poured. After blending, 1 ml of which was evacuated and 
poured into the second tube. This handle kept on reaching the tenth tube, and the final 1 ml of the 
tenth tube was picked out. Within the bacterial tube, 5×105 -106 (CFU)/ml colony-forming units were 
added to each tube. These tubes were brooded at 37°C for 18-24 hrs. Gram-positive (Staphylococcus 
aureus ATCC27853, Bacillus subtilis ATCC1715, Micrococcus luteus ATCC1408) and gram-negative 
(Pseudomonas aeruginosa ATCC1310, Escherichia coli ATCC25922, and Enterococcus faecalis 
ATCC29212) bacteria were used in this part. Subsequently, each tube was hacked and refined on an 
agar plate and hatched at 37°C for 18-24 hrs. 

 

Figure 5. Growth of bacteria in the presence of pure omeprazole. 

 

Figure 6. Growth of bacteria in the presence of pure omeprazole sulfid. 

After culturing the bacteria on pure agar medium, this time the synthesis product namely silver-
omeprazole and silver-omeprazole sulfide was cultured on agar medium. Although silver along with 
the drug caused low growth in some cases or no growth in others, which is the result in the pictures. 

 

Figure 7. Growth of bacteria with Ag-Omp. 
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Figure 8. Growth of bacteria with Ag-Omps. 

 

Figure 9. Growth of bacteria with mix Ag-drugs. 

4.3. Disc Diffusion 

To characterize the hindrance zone for microbes utilized in this consider, the circle dissemination 
strategy was utilized. For this reason, 0.5 McFarland tubes of microscopic organisms were arranged 
and refined on agar plates. Within the another step, the circles were filled with 30, 40, 50, and 60 µl 
of reference tube. At long last, the plates were hatched at 37°C for 18-24 hrs. 

It can be concluded that the Omp and Omps alone don't have an antibacterial impact, but, by 
combining them with silver, it makes strides the impact. 

The higher the diameter of the non-growth halo is due to the performance of the drug. In the Ag 
@ OMP-OMPS test, dilution 0.2 is the lowest concentration in the growth halo (Table 1). 

Table 1. The diameter of the growth of bacteria drugs. 

 Density The diameter of the growth hole is mm 

Pseudomonas Staphylococcus Basilus Enterococcus E.coli Micrococcus 

Omp 0.4 - - 4 - - 3 

0.5 - - - - 3 - 

Omps 0.4 - 3 5 - - 4 

0.5 - - - - 4 - 

Ag@Omp 0.4 - - 4 - - 4 

0.5 - 4 - - 4 - 

Ag@Omps 0.4 - - 5 - - 5 
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0.5 - 4 3 - 3 - 

-Ag@OMP

MPSO  

0.4 4 4 - - - 7 

0.5 - 6 4 - 4 - 

Minimum inhibitory concentration (MIC) and the minimum concentration of bacteria (MBC) in 
this study was not desirable because the solution inside the tubes was foggy and their detection was 
not feasible. 

5. Discussion 

At a glance, the silver nanoparticle synthesis with the drug omeprazole and omeprazole sulfide, 
as well as the combination of the two drugs, was successful. Even the synthesis of a mixture of drugs 
had the expected result. In this study, silver nanoparticles were able to increase the bacterial 
properties of the drugs associated with it and improve the properties of the drug. 

Omeprazole sulfide is much more successful than silver omeprazole in schnitzel with silver 
nanoparticles and has also shown better antibacterial properties. The mixture of the two drugs was 
also moderate compared to omeprazole. 

Due to the diameter of the bacteria's lack of growth, it can be concluded that the Ag@Omp and 
Ag@Omps alone does not have an antibacterial effect, but, by combining with silver, it improves the 
effect. The higher the diameter of the non-growth halo is due to the performance of the drug. In the 
Ag @ OMP-OMPS test, dilution 0.2 is the lowest concentration in the growth halo(table 1). 

6. Conclusions 

The considerations have uncovered that AgNPs had anti-inflammatory, antibacterial, and 
antifungal properties. In this consideration, we coated synthesized AgNPs with omeprazole and 
omeprazole sulfide to investigate their antibacterial and antifungal proficiency. In reality, the 
expansion of AgNPs on drugs may demonstrate to be an amazing elective. The sulfur of omeprazole 
and omeprazole sulfide ties unequivocally to the AgNPs surface by self-assembly as affirmed by FT-
IR, UV-Vis, and TEM. This nanostructure may give an advantage demonstrate a framework for the 
advancement of modern viable nano-drug. 
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