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Abstract 
This study reports the synthesis of copper oxide nanoparticles doped with silver (Ag) using a cost-effective, eco-friendly 
method that leverages Clerodendrum infortunatum leaf extract. A range of characterization techniques, including XRD, 
TEM, XPS, EDX, UV-Visible, and PL spectroscopy, were employed to analyze the nanoparticles. The XRD pattern confirmed 
the successful incorporation of Ag ions into the CuO monoclinic structure with high phase purity. TEM imaging revealed 
irregular and spherical shapes, while XPS measurements demonstrated effective silver incorporation into the CuO lattice. 
EDX spectroscopy verified the presence of Cu, Ag, and O, attesting to the purity of the prepared samples. The UV-Visible 
absorption spectra showed a larger optical band gap for Ag-doped CuO (1.43 eV) compared to bare CuO nanoparticles. 
Photoluminescence studies indicated an increase in PL emission intensity across the UV region upon silver ion addition. 
Furthermore, MTT assays revealed that Ag-doped CuO nanoparticles exhibited superior toxicity against the AGS human 
gastric adenocarcinoma cell line compared to pure CuO nanoparticles. These findings suggest that plant extract-mediated 
synthesis of pure CuO and Ag-doped CuO nanoparticles holds promise for biomedical applications.  
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The global human population is confronted with 

numerous pressing issues, including the pervasive threats of 

cancer, infectious diseases, and environmental pollution. 

Cancer, a complex and multifactorial disease, is marked by 

uncontrolled cell growth and the unchecked spread of abnormal 

cells, resulting in substantial mortality worldwide. With 

millions of new cases diagnosed annually, cancer remains a 

leading cause of death globally. Conventional cancer 

treatments, which often involve surgery, chemotherapy, and 

radiation, can be prohibitively expensive, time-consuming, and 

accompanied by debilitating side effects [1-2]. The escalating 

misuse and overuse of hazardous industrial chemicals have led 

to a surge in environmental pollution, posing a significant 

global challenge. The contamination of water bodies with toxic 

pollutants and chemical wastes has severe consequences for 

aquatic life and human health [3-4]. Moreover, the rise of 

antimicrobial resistance has become a pressing concern 

worldwide, rendering conventional treatments ineffective and 

resulting in prolonged illnesses and increased mortality rates. 

This growing threat necessitates urgent attention from 

researchers to develop novel, affordable, and highly effective 

antibiotics to combat antibiotic resistance [4]. The rapid 

advancement of nanoscience and nanotechnology has ushered 

in a new era of opportunities for manipulating particles at the 

nanoscale, with significant implications for technological and 

industrial applications. The unique properties of nanomaterials, 

stemming from their distinct size, diverse morphology, and high 

surface-to-volume ratio, make them particularly attractive [5]. 

Specifically, nanostructured metal oxides, such as ZnO [1], 

CuO [2], ZrO [6], SnO2 [7], and TiO2 [8], have emerged as 

potent antimicrobial agents, owing to their exceptional 

efficiency, high reactivity, low cost, ease of synthesis, notable 

optical band gap, and enhanced surface-to-volume ratio. 

Among nanostructured metal oxides, copper oxide (CuO) 

stands out due to its narrow optical band gap (1.7 eV) and p-

type semiconducting properties, making it a versatile material 

for various applications, including superconductors [9], solar 

cells [10], photocatalysis [4], and biomedical fields [2]. To 

further enhance its physicochemical properties, doping CuO 

with suitable impurities has been explored, resulting in the 

creation of lattice defects and modulated charge carrier mobility 

[5]. Previous studies have investigated CuO doping with 

transition metals such as manganese (Mn), nickel (Ni), silver 

(Ag), zinc (Zn), iron (Fe), calcium (Ca), and cobalt (Co) [2], [4-

5], [9-12]. Among the various transition metal dopants, silver 

(Ag) has garnered significant attention from researchers due to 

its potential in high-energy and biomedical applications [2]. 

Several physicochemical methods have been employed to 
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fabricate metal-doped CuO nanoparticles, including co-

precipitation [13], solid-state and microwave-assisted 

combustion methods [14], hydrothermal [15], sol-gel [16], and 

thermal decomposition [17]. However, these conventional 

techniques are often energy-intensive, costly, and 

environmentally hazardous, releasing toxic chemicals. 

Therefore, there is a growing need to develop an eco-friendly, 

stable, safe, cost-effective, and easily stored green synthesis 

approach that integrates green chemistry and natural products 

[18]. In recent years, the green fabrication of nanoparticles has 

emerged as an environmentally friendly solution for various 

applications, including biomedical, agricultural, and 

environmental remediation [19]. Plant extracts from various 

parts, such as peels, leaves, flowers, roots, seeds, and stems, 

have been utilized to synthesize nanoparticles, leveraging the 

secondary metabolites present in these plant materials [20]. 

These secondary metabolites in leaf extracts serve as reducing 

and stabilizing agents, facilitating the conversion of metal ions 

into metal oxide nanoparticles. Building on previous research, 

such as the phyto-mediated synthesis of zinc oxide 

nanoparticles from Clerodendrum infortunatum L. leaf extract 

and their antibacterial potential [21], this study explores the 

green synthesis of CuO and Ag-doped CuO nanoparticles using 

Clerodendrum infortunatum leaf extract. To the best of our 

knowledge, this is the first report on doping elements within 

CuO using this specific leaf extract. The synthesized 

nanoparticles were characterized using XRD, TEM, EDS, XPS, 

UV-Visible, and PL spectroscopy, and their anticancer activity 

was evaluated using MTT assays. 

 

MATERIALS AND METHODS 
 

The chemical reagents employed in this study were 

copper (II) nitrate and silver nitrate (AgNO3), both of which 

were procured from SRL Chemicals with a guaranteed purity of 

99%. All reagents used were of analytical grade and were 

utilized without additional purification. Furthermore, all 

aqueous solutions were prepared using double-distilled water to 

ensure optimal purity. 

 

Preparation of leaf extract 

Fresh leaves of Clerodendrum infortunatum were 

collected, thoroughly cleaned with tap water, and then rinsed 

repeatedly with double-distilled water. After drying, 30 g of the 

leaves were mixed with 150 mL of double-distilled water and 

heated to 80°C, resulting in a yellow-colored solution. The 

extract was then allowed to cool to room temperature, filtered 

using Whatman filter paper, and stored in the refrigerator for 

subsequent use. 

 

Synthesis of pure copper oxide nanoparticles 

A 5g quantity of copper nitrate was dissolved in 50 ml of 

double-distilled water. Subsequently, 10ml of the previously 

prepared leaf extract was added to the solution under constant 

stirring. To adjust the pH to 9, sodium hydroxide was added to 

the solution. The mixture was then subjected to magnetic 

stirring for 2 hours, resulting in the formation of a precipitate. 

The solution was left undisturbed for 24 hours to allow the 

precipitate to settle. The precipitate was then filtered, washed 

with a combination of double-distilled water and ethanol, and 

dried. Finally, the precipitate was muffled at 500°C for 2 hours 

to facilitate further characterization. 

 

Synthesis of silver doped copper oxide nanoparticles 

A solution was prepared by dissolving 5g of copper 

nitrate and 0.5g of silver nitrate (AgNO3) in 50 ml of double-

distilled water. Then, 10 ml of the previously prepared leaf 

extract was added to the solution under constant stirring. To 

adjust the pH to 9, sodium hydroxide was added to the solution. 

The mixture was then subjected to magnetic stirring for 2 hours, 

resulting in the formation of a precipitate. After allowing the 

solution to settle undisturbed for 24 hours, the precipitate was 

filtered, washed with a combination of double-distilled water 

and ethanol, and dried. Finally, the precipitate was calcined at 

500°C for 2 hours to facilitate further characterization. 

 
Characterization section 

The crystal structure, phase determination, and average 

crystallite size of the synthesized samples were analyzed using 

X-ray diffraction (XRD) on a PANalytical X'Pert Pro 

instrument, equipped with Cu-Kα radiation (λ = 1.5406 Å) and 

operated at 40 kV and 30 mA. Transmission electron 

microscopy (TEM) was performed on a JEOL JEM-2100F 

instrument, operating at 200 kV, to obtain micrographs of the 

nanoparticles. X-ray photoelectron spectroscopy (XPS) 

analysis was conducted using a PHI 5000 Versa Probe 111 

spectrometer, equipped with a high-performance Ar+ ion gun 

and optional C60 ion guns, to investigate the Zn 2p, O 1s, and 

Ag 3d peaks. The optical properties of the samples were 

evaluated using UV-Visible spectroscopy on a Perkin Elmer 

LAMBDA-35 spectrophotometer at room temperature. 

Photoluminescence (PL) spectra were collected using a Cary 

Eclipse Photoluminescence Spectrophotometer at room 

temperature. 

 
Anticancer activity 

The AGS (Human gastric adenocarcinoma) cell line was 

obtained from the National Centre for Cell Science (NCCS), 

Pune, India. The cells were cultured in DMEM/F12 medium 

supplemented with 10% fetal bovine serum (FBS) and 1% 

antibiotic-antimycotic solution in a humidified atmosphere with 

5% CO2, 18-20% O2 at 37°C. The cells were sub-cultured every 

2 days, and the passage number used for this study was 37. For 

the assay, 200 μl of cell suspension was seeded in a 96-well 

plate at a density of 10,000 cells per well and allowed to grow 

for 24 hours. Test compounds were then added to the wells at 

various concentrations, and the plates were incubated for an 

additional 24 hours at 37°C in a 5% CO2 atmosphere. Following 

incubation, the plates were removed, and the spent media was 

replaced with MTT reagent at a final concentration of 0.5 

mg/ml. The plates were then incubated for 3 hours in the dark, 

after which the MTT reagent was removed, and 100 μl of 

solubilization solution (DMSO) was added. The plates were 

gently stirred, and the absorbance was measured at 570 nm 

using a spectrophotometer or ELISA reader. Cell viability was 

calculated using the following formula: 

 

Cell viability (%) = 
OD sample mean 

× 100 
OD control mean 

 
RESULTS AND DISCUSSION 

 

XRD analysis 

X-ray diffraction (XRD) measurements were performed 

to identify the phases present in the prepared CuO and Ag-

doped CuO nanoparticles. The XRD patterns, shown in Figure 

1, reveal the polycrystalline nature of the samples with a single-

phase structure. The diffraction patterns confirm the monoclinic 

structure of the CuO nanoparticles. Multiple diffraction peaks 

were observed at 32.84°, 35.20°, 38.69°, 48.82°, 53.43°, 58.18°, 

62.27°, 66.20°, and 68.83°, which were attributed to the (-1 1 
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0), (0 0 2), (1 1 1), (-2 0 2), (0 2 0), (2 0 2), (-1 1 3), (-3 1 1), 

and (-2 2 0) planes, respectively [22]. A comparison with 

previous research revealed that the position and intensity of the 

planes' indices are in good agreement with the monoclinic 

structure, as assigned to JCPDS card No. 45-0937, indicating 

strong crystallinity [22]. Furthermore, the film exhibited a 

preferential orientation in the [111] direction [23]. In the case 

of Ag-doped CuO nanoparticles, the XRD pattern showed an 

increase in intensity of the peaks at 38.69° and a decrease in 

intensity of the peaks at 35.20°. Additionally, new diffraction 

peaks emerged at 44.75° and 64.65°, corresponding to the (200) 

and (220) planes, respectively, as assigned to JCPDS card No. 

65-2871 [24], indicating good crystallinity related to Ag. The 

previous results confirm the successful doping of CuO thin film 

with Ag nanoparticles. The diffractograms reveal a preferential 

orientation along the (200) plane, suggesting that Cu2+ ions 

have been replaced by Ag ions without altering the crystalline 

structure or composition of CuO. 

 

 

Fig 1 XRD spectra of pure CuO and Ag doped CuO nanoparticles 

Furthermore, the XRD analysis did not detect any 

additional patterns beyond those corresponding to CuO or Ag 

in the synthesized nanoparticles.  To deconvolute size and strain 

broadening, the Williamson-Hall (W-H) method was 

employed, which relates the peak width to the diffracting angle 

2θ, yielding the following mathematical expression [25]: 

 

 

 
………. .. (1) 

 

where λ (1.5406 Å) is the X-ray wavelength, ε is the average 

microstrain, θ is the Bragg diffraction angle, k is the shape 

factor (0.94), and β is the full width at half-maximum in radians. 

A plot of 4 sin θ vs. β cos θ was constructed for the synthesized 

nanoparticles. Fig. 2 displays the lattice strain for pure CuO and 

Ag-doped CuO nanoparticles, determined from the slope of the 

W-H plot. The W-H method revealed that the crystallite sizes 

of pure CuO and Ag-doped CuO nanoparticles are 

approximately 28.02 nm and 20.51 nm, respectively. 

Furthermore, the dislocation density (δ) was calculated using 

the Williamson and Smallman formula [26]. 

 

 

 
………. .. (2) 

 

 

Fig 2 W-H plot for pure CuO and Ag doped CuO nanoparticles 
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The calculated values of particle size, strain, and 

dislocation density are summarized in (Table 1). A comparison 

of the dislocation density (δ) values reveals that Ag-doped CuO 

(2.37 × 10-3 nm-2) exhibits a higher dislocation density than pure 

CuO (1.26 × 10-3 nm-2). The decrease in crystallite size, as 

determined by the W-H method, is accompanied by an increase 

in dislocation density, suggesting that the stacking fault may 

decrease with increasing dislocation density [27]. Furthermore, 

the estimated strain (ε) values indicate that Ag-doped CuO 

(8.92 × 10-4) experiences higher strain than pure CuO (8.26 × 

10-4). 

 

Table 1 XRD parameters of pure CuO and Ag doped CuO nanoparticles 

Sample 

Williamsons Hall method 

Average crystallite size D 

(nm) 

Strain 

ε × 10-4 

Dislocation density 

δ × 10-3 nm-2 

Pure CuO 28.02 8.26 1.26 

Ag doped CuO 20.51 8.92 2.37 

 

Fig 3(a-b) TEM image, (c-d) HRTEM image and SAED (e-f) of pure CuO and Ag doped CuO nanoparticles 
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TEM analysis 

Transmission Electron Microscopy (TEM) analysis was 

performed on the synthesized nano powders, and the results are 

presented in (Fig 3a-b). The TEM images reveal that the CuO 

and Ag-doped CuO nanoparticles exhibit irregular and 

spherical shapes. The average length and width of the pure CuO 

nanoparticles were found to be 104.25 nm and 60.26 nm, 

respectively. In contrast, the average length and width of the 

Ag-doped CuO nanoparticles were determined to be 57.11 nm 

and 45.03 nm, respectively. High-resolution TEM (HRTEM) 

analysis showed lattice planar spacings of 0.238 nm for pure 

CuO and 0.231 nm for Ag-doped CuO nanoparticles, which is 

consistent with the literature value for the (111) plane of 0.23 

nm [28]. The Selected Area Electron Diffraction (SAED) 

patterns of CuO and Ag-doped CuO nanoparticles, shown in 

(Fig 3c-f), exhibit diffraction rings with discrete diffraction 

spots, which is in good agreement with the observed XRD 

results and confirms the monoclinic structure of the CuO 

nanoparticles. 

 

 

Fig 4 EDS spectra of (a) pure CuO and (b) Ag doped CuO nanoparticles 

EDS spectral analysis 

The (Fig 4) displays the Energy-Dispersive 

Spectroscopy (EDS) spectra of pure CuO and Ag-doped CuO 

nanoparticles. The EDS spectrum of CuO (Fig 4a) confirms the 

presence of copper (Cu) and oxygen (O) peaks, indicating the 

purity of the CuO nanoparticles. The inset of (Fig 4a) shows the 

chemical composition, with Cu and O present in weight 

percentages of 69.12% and 30.88%, respectively, and atomic 

percentages of 53.49% and 46.51%, respectively. In contrast, 

the EDS spectrum of Ag-doped CuO nanoparticles (Fig 4b) 

reveals the presence of a silver (Ag) peak, confirming the 

successful doping of Ag into the CuO matrix. The inset of (Fig 

4b) shows the chemical composition, with Cu, O, and Ag 

present in weight percentages of 57.14%, 26.61%, and 16.25%, 

respectively, and atomic percentages of 34.87%, 33.19%, and 

31.94%, respectively. 

 

XPS spectra 

To investigate the surface composition and chemical 

states of the prepared pure CuO and Ag-doped CuO 

nanoparticles, X-ray photoelectron spectroscopy (XPS) was 

employed. The high-resolution XPS spectra of pure CuO and 

Ag-doped CuO nanoparticles (Fig 5) reveal the presence of Cu 

2p, O 1s, C 1s, and Ag 3d peaks. To correct for charging effects, 

all observed data were referenced to the C 1s peak, which 

typically appears at 283.28 eV. The presence of C 1s is 

attributed to adventitious carbon, which forms during 

atmospheric exposure [27]. Furthermore, the Cu 2p spectrum 

(Fig 6a) exhibits peaks corresponding to Cu 2p1/2 and Cu 2p3/2 

at 953.92 eV and 933.88 eV, respectively. The separation 

between the Cu 2p3/2 peak and its satellite is approximately 

9.71 eV, which is consistent with the values reported for copper 

materials, such as copper dihalides or CuO, with a d9 ground 

state electron configuration [29].  

The XPS analysis confirms that the synthesized hybrid 

adsorbent contains copper oxide in the +2 oxidation state, 

consistent with previously reported values for CuO [29]. The O 

1s XPS spectrum of the Ag-doped CuO nanoparticles (Fig 6b) 

reveals two peaks, indicating two oxygen states: lattice oxygen 

(Cu-O) at 529.76 eV and oxygen vacancies at 531.49 eV, 

corresponding to O- and O2- ions in the oxygen-deficient zone 

[27], [30]. The variation in peak intensity suggests changes in 

the number and concentration of oxygen vacancies [5]. The Ag 

3d XPS spectrum (Fig 6c) exhibits two peaks, corresponding to 

metallic silver (Ag°) at 368.73 eV and silver ions (Ag+) at 

374.62 eV, consistent with previous reports [30]. These XPS 

results confirm the successful synthesis of Ag-doped CuO 

nanoparticles, corroborating the findings from EDX and XRD 

measurements. 
 

 

Fig 5 X-ray photoemission survey spectra of pure Cuo and Ag 
doped CuO nanoparticles 
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Fig 6 XPS spectrum of (a) Cu 2p (b) O 1s and (c) Ag 3d 

UV-visible spectra 

The absorption spectra of pure CuO and Ag-doped CuO 

nanoparticles are presented in (Fig 7). The optical properties of 

nanostructures are strongly influenced by the material's 

absorbance, which is related to the transition of charges from 

the valence band to the conduction band [31]. The absorption 

peaks for pure CuO and Ag-doped CuO nanoparticles are 

observed at 412 nm and 393 nm, respectively. Notably, the 

absorption peak of Ag-doped CuO nanoparticle is shifted to a 

lower wavelength compared to pure CuO nanoparticles, 

confirming the successful incorporation of Ag into the CuO 

lattice. 

 
   

Fig 7 UV-visible absorbance spectra of pure CuO and Ag doped 
CuO nanoparticles 

 Fig 8 Tauc plot of pure CuO and Ag doped CuO nanoparticles 
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The Tauc equation [32] describes the relationship 

between the absorption coefficient (α) and photon energy (hν) 

for allowed direct transitions: 

αhν = C(hν - Eg)n 

where C is a constant, h is Planck's constant, υ is the frequency, 

Eg is the band gap energy, and n = 1/2 for direct band gap 

semiconductors. 

The Tauc plot, shown in (Fig 8), illustrates the 

relationship between (αhν) 2 and photon energy (hν). From this 

plot, the band gap energy (Eg) of pure CuO nanoparticles is 

determined to be 1.50 eV, which increases to 1.61 eV upon 

doping with Ag. This widening of the band gap energy can be 

attributed to the displacement of the Fermi level position into 

the conduction band, resulting from the increased carrier 

concentration [33]. 

 

PL spectra 

The photoluminescence (PL) spectra of pure CuO and 

Ag-doped CuO nanoparticles were measured at room 

temperature, as shown in (Fig 9). The UV region (below 400 

nm) corresponds to near-band-edge (NBE) emission, while the 

visible region (above 400 nm) is attributed to deep-level (DL) 

emissions, covering both regions within the UV-visible 

luminescence bands [34]. The addition of Ag dopant resulted in 

a decrease in emission intensity compared to pure CuO 

nanoparticles, likely due to defects such as single-ionized 

oxygen vacancies [35]. However, the increased electron-hole 

recombination in the valence band enhances the emission 

intensity of Ag-doped CuO nanoparticles. All the samples 

exhibit a broad UV emission band between 300-400 nm and 

three distinct emission peaks in the visible region. The strong 

UV emission band can be deconvoluted into two peaks at 

approximately 342 nm and 373 nm, which are attributed to 

near-band-edge (NBE) emission from free excitons in the 

conduction band [36]. Additionally, the violet emission peak at 

406 nm is ascribed to the presence of interstitial copper. The 

radiative recombination between shallow donor (Cui) and deep 

acceptor (Vo) levels is believed to yield the observed violet 

emission around 439 nm [36]. Furthermore, the blue emission 

peak at 475 nm in both samples is attributed to defect-related 

emission or surface impurities, such as intrinsic defects, oxygen 

vacancies, surface states, and interstitial metal ions in the oxide, 

which are present in the CuO crystal and occurred during 

growth [37]. 

 

   

Fig 9 PL spectra of pure CuO and Ag doped CuO nanoparticles  
Fig 10 % cell viability values of AGS cells treated by different 

concentrations/ doses of pure CuO and Ag doped CuO 
nanoparticles after the incubation period of 24hrs by MTT assay 

Anticancer activity 

The anticancer activity of pure CuO and Ag-doped CuO 

nanoparticles against AGS (Human gastric adenocarcinoma) 

cells was evaluated using the MTT assay at various 

concentrations (6.25-500 µg/ml). The (Fig 10) shows the 

relative percent viability of AGS cells, indicating significant 

inhibition of cell viability by the nanoparticles. Notably, 100 

µg/ml of the synthesized nanoparticles exhibited better 

inhibition of AGS cells compared to untreated cells. The results 

showed that increasing the concentration of pure CuO from 

6.25µg/ml to 50µg/ml led to a progressive decrease in cell 

viability from 83.20% to 17.39%, respectively. In contrast, Ag-

doped CuO nanoparticles demonstrated a more pronounced 

decrease in cell viability, from 68.80% to 7.73%, as the 

concentration increased from 6.25µg/ml to 50 µg/ml. These 

findings suggest that Ag-doped CuO nanoparticles exhibit 

higher anticancer activity than pure CuO nanoparticles. The 

cytotoxicity of CuO is attributed to factors such as particle size, 

ROS generation, and metal ion release [13], [38]. The 

concentration-dependent study revealed that Ag-doped CuO 

nanoparticles reduced AGS cell viability, likely due to their 

ability to penetrate cells and damage cancer cell function [39]. 

The Ag-doped CuO nanoparticles interact vigorously with the 

negatively charged surface of cancer cell membranes, leading 

to cell membrane breakage and destruction of cancerous cells. 

This process involves the intracellular release of silver and 

copper ions, which enhances cytotoxicity and enzyme 

disruption [40]. These findings suggest that Ag-doped CuO 

nanoparticles are a promising candidate for improved efficacy 

against cancerous cells. According to Akhtar et al. [41], the 

wide band gap behavior of metal-oxide nanoparticles plays a 

crucial role in ROS-mediated toxicity. The wide band gap Ag-

doped CuO nanoparticles exhibit significant ROS-mediated 

cytotoxicity. Furthermore, our results indicate that Ag-doped 

nanoparticles mediated by Clerodendrum infortunatum leaf 

extract exhibit superior cytotoxic effects compared to pure 

nanoparticles, highlighting the impact of doped silver ions on 

enhancing induced cytotoxicity. 

The MTT test results for human AGS cells treated with 

pure CuO and Ag-doped CuO nanoparticles are presented in 

(Fig 11). The figure illustrates that the samples inhibited AGS 

cell growth, with increasing concentrations/doses of 10µg/ml, 

100 µg/ml, 300µg/ml, and 500µg/ml leading to decreased cell 

survival rates. The image reveals significant cell death after 

treatment with the prepared samples [42]. The MTT results 

indicate that Ag-doped CuO nanoparticles exhibited a higher 

likelihood of inducing cell death compared to pure CuO 

nanoparticles. Therefore, the synthesis of Ag-doped CuO 

nanoparticles mediated by Clerodendrum infortunatum leaf 

extract suggests that these nanoparticles could have potential 

chemotherapeutic effects, paving the way for their use in the 

development of anticancer drugs. 
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Fig 11 Cell numbers and viability evaluated using MTT staining after 24 h seeding 
(6.25μg/ml, 12.5μg/ml, 25 μg/ml and 50μg/ml) 

CONCLUSION 
 

In conclusion, this study successfully synthesized pure 

CuO and Ag-doped CuO nanoparticles using Clerodendrum 

infortunatum leaf extract as a reducing agent. The 

characterization of these nanoparticles using XRD, FTIR, SEM, 

EDX, and XPS revealed their crystalline structure, surface 

morphology, and elemental composition. The optical properties 

of the nanoparticles were studied using UV-Vis spectroscopy, 

which showed a blue shift in the absorption peak upon Ag 

doping. The photoluminescence study revealed a decrease in 

emission intensity upon Ag doping, indicating a reduction in 

defects. Furthermore, the MTT assay demonstrated the 

anticancer activity of the nanoparticles against AGS cells, with 

Ag-doped CuO nanoparticles exhibiting higher cytotoxicity 

than pure CuO nanoparticles. These findings suggest that Ag-

doped CuO nanoparticles have potential applications in cancer 

therapy and open up new avenues for the development of novel 

anticancer agents. 
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