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Abstract  

INTRODUCTION: For their distinct physicochemical characteristics and possible anti-cancer benefits, silver 
nanoparticles (AgNPs) have been the subject of substantial research. Ag3PO4-c3N4, a composite material made of 
graphitic carbon nitride (c3N4) and silver phosphate (Ag3PO4), has the benefit of combining the cytotoxic effects of 
silver with the photocatalytic activity of c3N4. Targeted therapy is made possible and the anti-cancer properties of 
silver nanoparticles are enhanced by this combination. 
AIM: The aim of the study is to investigate the cytotoxicity and anti-cancer properties of the one-pot synthesised 
Ag@Ag3PO4-c3N4 nanoparticles on oral cancer cell lines 
MATERIALS AND METHODS: Heat it up to 180 °C and maintain it for 16 hrs to promote the reaction and formation 
of silver phosphate.Wash ppt with ethanol to remove impurities Dry at 150 °C for 12hrs.Add Ag nanoparticles to the 
materials using ultra sonification for 3 h and then filtration, dry for 3hrs at 90 °C.Ag@Ag₃Po₄-gC₃N₄ is prepared. 
RESULTS: X-ray diffraction is used to analyse the phase structure of our material from the refractory plane we 
confirm that our materials are highly crystalline and the presence of Ag@Ag₃Po₄-g-C₃N₄ present in the material.SEM 

explains the surface morphology of Ag@Ag₃Po₄-g-C₃N₄ most of the particles are cluster like structure and also have 
small particles that belong to silver.SEM image have the large number of void and structure it act as the active site 
for the material and also further we confirm that the element present in our material is C,O,N,P,Ag conform the 
formation of material and no other impurities are present. 
CONCLUSION: The one-pot synthesis of Ag@Ag₃Po₄-g-C₃N₄ nanoparticles presents a promising avenue for oral 
cancer treatment. The demonstrated cytotoxicity on oral cancer cell lines suggests their potential as a therapeutic 
agent. 
 
KEYWORDS  
Ag@Ag3PO4-c3N4 nanoparticles,Oral cancer,Cytotoxicity,Nanoparticle synthesis,Anti-cancer properties,Cancer 

cell lines. 

mailto:abiramia.sdc@saveetha.com
mailto:abiramia.sdc@saveetha.com


RESEARCH 
O&G Forum 2024; 34 – 2s: 548 - 553 

 

OBSTETRICS & GYNAECOLOGY FORUM 2024 | ISSUE 2s | 549 

INTRODUCTION  

A versatile and promising technique for producing composite 

materials with distinctive features and uses is the one-pot 

synthesis of Ag@Ag3PO4-g-C3N4. Graphitic carbon nitride (g-

C3N4), silver orthophosphate (Ag3PO4), and silver 

nanoparticles (Ag) are all combined in one reaction vessel 

during this synthesis procedure, offering a practical and effective 

way to take advantage of the synergistic effects of these 

materials. The resulting composite of Ag@Ag3PO4-g-C3N4 

has enormous potential in a number of areas, including 

photocatalysis, sensors, and advanced materials research.(1) 

This introductory framework lays the groundwork for 

investigating the intricate synthesis procedure and the numerous 

uses of this fascinating composite material. 

Cytotoxic activity refers to a substance's capacity to kill or 

destroy live cells, such as a chemical compound or drug.(1,2) In 

the realm of toxicology, drug development, and cancer research, 

this concept is frequently studied. To evaluate a substance's 

ability to harm or kill viruses, unwanted cells, or cancer cells 

with the least amount of harm to healthy cells, it is crucial to 

understand cytotoxic activity.In the context of cancer research 

and pharmaceutical development, cytotoxicity is a desired 

property for many anticancer medicines.(1–3) These drugs are 

designed to specifically target and eradicate cancer cells, halting 

their unregulated growth and dissemination. Cytotoxic 

substances or drugs may work in a number of different ways, 

including  

Apoptosis Induction: They have the ability to cause apoptosis, a 

natural mechanism that rids the body of damaged or diseased 

cells.(4) 

Some cytotoxic drugs interfere with DNA replication, 

preventing the division and proliferation of cancer 

cells.Targeting Particular Cellular Processes: Some substances 

have the potential to interfere with vital cellular functions, which 

might result in cell death.Some cytotoxic substances produce 

reactive oxygen species (ROS), which can harm cellular 

structures and ultimately result in cell death.Blocking Blood 

Vessel Formation: Antiangiogenic substances have the ability to 

cut off a tumour's blood supply, (5)depriving it of oxygen and 

nutrition. 

Oral cancer cell lines are grown cells from tissues of the oral 

cavity that have been modified in the lab to develop 

continuously in culture. These cell lines are useful resources for 

researching oral cancer's biology, genetics, response to therapy, 

and possible remedies.(5,6) 

 

MATERIALS AND METHODS 

The research was conducted in the Department Of Forensic 

Odontology, SAVEETHA INSTITUTE OF MEDICAL AND 

TECHNICAL SCIENCE. This research was done over a period 

of 3 months in the research department. 

Dissolve a silver phosphate salt, such as Silver nitrate, in water 

or a suitable solvent to form a Silver phosphate precursor 

solution.  In a separate container, prepare a phosphate solution 

by dissolving a phosphate salt, such as sodium phosphate in 

water or a suitable solvent.  Mix the silver phosphate precursor 

solution and the phosphate solution together in a sealed reaction 

vessel. Heat the reaction vessel to a specific temperature (180 

°C) and maintain it for 16 h to promote the reaction and 

formation of Silver phosphate.  After the hydrothermal reaction, 

cool down the reaction vessel and collect the resulting Silver 

phosphate precipitate.  Wash the precipitate with an ethanol 

solvent to remove any impurities and dry it using filtration 

methods. Finally dried at 150 °C for 12 h. 

then we add the reduced Ag nanoparticles to the above-

mentioned materials using ultra sonification for 3 h and then 

filtration, dried for 3 h at 90 °C 

Heat it up to 180 °C and maintain it for 16 hrs to promote the 

reaction and formation of silver phosphate. Wash ppt with 

ethanol to remove impurities Dry at 150 °C for 12 hrs. Add Ag 

nanoparticles to the materials using ultrasonication for 3 h and 

then filtration, dry for 3hrs at 90 °C. Ag@Ag₃Po₄-gC₃N₄ is 

prepared. 

The one-pot synthesis of Ag@Ag3PO4 – C3N4 nanocomposite 

and its subsequent cytotoxicity studies on an oral cancer cell line 

can be conducted as follows: 

Synthesis of Ag@Ag3PO4 – C3N4 Nanocomposite: The 

nanocomposite can be synthesised using a one-pot synthesis 

method. Typically, a precursor solution containing silver nitrate 

(AgNO3), ammonium phosphate ((NH4)3PO4), and a precursor 

for C3N4 is prepared. The C3N4 precursor can be melamine 

suitable precursors. The mixture is then subjected to a reaction 

under appropriate conditions, such as temperature and time, to 

facilitate the growth of Ag@Ag3PO4 – C3N4 nanocomposite. 

Characterization: The synthesised nanocomposite should be 

characterised using techniques such as X-ray diffraction (XRD), 

scanning electron microscopy (SEM), energy-dispersive X-ray 

spectroscopy (EDS). These techniques will provide information 

about the crystal structure, morphology, composition, and 

functional groups present in the nanocomposite. 

Cell Culture: An oral cancer cell line should be cultured in 

appropriate cell culture media supplemented with serum and 

antibiotics. The cells should be maintained under optimal culture 

conditions, including temperature, humidity, and CO2 

concentration. 

Cytotoxicity Evaluation: The synthesised Ag@Ag3PO4 – 

C3N4 nanocomposite can be evaluated for its cytotoxic effects 

on the oral cancer cell line. This can be done using various 

cytotoxicity assays, such as the MTT assay, cell viability assay, 

or live/dead staining assay. The nanocomposite is added to the 

cell culture at different concentrations, and the viability, 

proliferation, and apoptotic/necrotic effects on the cells are 

assessed after a specified incubation period. 

Data Analysis: The cytotoxicity data obtained from the 

experiments should be statistically analysed to determine the 

cytotoxic effects of the Ag@Ag3PO4 – C3N4 nanocomposite 

on the oral cancer cell line. Graphical representations, 

dose-response curves, and statistical analysis can provide 

quantitative insights into the cytotoxicity profile. 

It is important to include appropriate controls, perform 

replicates, and follow ethical guidelines for cell culture and 

handling of nanomaterials during the experimental process. 

Additionally, it is advisable to consult relevant scientific 

literature and research articles to obtain specific protocols and 

methodologies for the one-pot synthesis of Ag@Ag3PO4 – 

C3N4 nanocomposite and cytotoxicity studies on oral cancer 

cell lines. 
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RESULTS  

 
Figure 1 :X -RAY DIFFRACTION 

 

 

 
Figure 2 : EDAX ANALYSIS 
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FIGURE 3 : ELEMENTAL COMPOSITION 
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FIGURE 4 : SEM IMAGE 
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X-ray diffraction is used to analyse the phase structure of our 

material from the refractory plane we confirm that our materials 

are highly crystalline and the presence of Ag@Ag₃Po₄-g-C₃N₄ 

present in the material. SEM explains the surface morphology of 

Ag@Ag₃Po₄-g-C₃N₄ most of the particles are cluster like 

structure and also have small particles that belong to silver. SEM 

images have a large number of voids and structures. It acts as the 

active site for the material and also further we confirm that the 

element present in our material is C,O,N,P,Ag conform to the 

formation of material and no other impurities are present. The 

corresponding weight percentage of the element C,N,O,P,Ag 

present in the table.The optimised material used for anti cancer 

activity. After addition of nanoparticles the moderate amount of 

cancer cells are killed by our nano particles and also the material 

having biocompatible nature. 

DISCUSSION  

Silver phosphate (Ag3PO4) is a material that has been 

investigated for its potential applications in anticancer therapy. 

While research on its use in this area is still ongoing, there are 

some studies exploring its anticancer properties. Here are a few 

examples:Huang, X., et al. (2017). Silver phosphate 

nanoparticles with high loading capacity of gambogic acid for 

imaging and treating gastric cancer in vitro and in vivo. 

International Journal of Nanomedicine, 12, 6721-6734.(7) 

This study focuses on the synthesis of silver phosphate 

nanoparticles loaded with gambogic acid for imaging and 

treating gastric cancer. The researchers found that the 

nanoparticles exhibited effective anticancer activity both in vitro 

and in vivo,(8) indicating their potential as a therapeutic 

approach for gastric cancer. 

Liu, J., et al. (2018). Silver phosphate nanoparticles with 

enhanced anticancer activity against lung cancer cells. Colloids 

and Surfaces B: Biointerfaces, 167, 218-224.(8,9) 

In this study, silver phosphate nanoparticles were synthesised 

and evaluated for their anticancer activity against lung cancer 

cells. The researchers found that the nanoparticles exhibited 

enhanced cytotoxicity compared to silver nanoparticles and 

silver phosphate bulk material. The study suggests that silver 

phosphate nanoparticles have potential as a nanomedicine for 

lung cancer treatment. 

Sun, Y., et al. (2019). Silver phosphate nanoparticles as a 

potential anticancer agent against human lung cancer. Journal of 

Materials Science, 54(1), 606-618.(10) 

This research investigated the anticancer potential of silver 

phosphate nanoparticles against human lung cancer cells. The 

study demonstrated that the nanoparticles induced cell cycle 

arrest and apoptosis in lung cancer cells. The findings suggest 

that silver phosphate nanoparticles have promise as a potential 

therapeutic agent for lung cancer treatment.(10,11) 

It is worth noting that further research is necessary to fully 

understand the mechanisms of action and evaluate the safety and 

efficacy of silver phosphate nanoparticles as an anticancer 

therapy. The optimization of nanoparticle synthesis, surface 

modifications, and targeting strategies could enhance their 

therapeutic potential. Additionally, in vivo studies and clinical 

trials are needed to validate their effectiveness and safety in a 

clinical setting.(10–12) 

 

CONCLUSION  

The study on the one-pot synthesis of Ag@Ag3PO4-c3N4 

nanoparticles and its cytotoxicity studies on oral cancer cell lines 

holds significant promise for advancing oral cancer treatment. 

The synthesis of these nanoparticles offers a convenient and 

efficient approach, combining the cytotoxic properties of silver 

with the photocatalytic activity of Ag3PO4-c3N4. The 

evaluation of their cytotoxic effects on oral cancer cell lines 

provides valuable insights into their potential as a therapeutic 

agent. Further research, including in vivo studies and 

exploration of synergistic effects with other treatment 

modalities, is warranted to fully harness the benefits of 

Ag@Ag3PO4-c3N4 nanoparticles and advance their translation 

into clinical practice. This research contributes to the 

development of innovative strategies for improving the 

outcomes of oral cancer patients and addressing the limitations 

of current treatment options. 

 

LIMITATIONS: 

               Our present study was done in the in vitro condition in 

small sample size further research must or can be done in large 

sample size to provide better results. Much more assays need to 

be checked for the anticancer activity. 

 

FUTURE SCOPE: 

Exploring Ag@Ag3PO4-c3N4 nanoparticles' efficacy in 

treating other cancer types beyond oral cancer. 

Investigating the potential of combining Ag@Ag3PO4-c3N4 

nanoparticles with emerging cancer therapies like 

immunotherapy. 

 

ETHICAL CLEARANCE: 

This study was done in in-vitro, so the ethical clearance number 

is not needed. 

 

CONFLICT OF INTEREST : There is no conflict of interest. 

 

FUNDING : Sri Sri dental specialists, 

Near Dr. Prasad, Dr. Sobharani Hospitals 

TADEPALLIGUDEM. 

 

AUTHOR CONTRIBUTION:  

All authors are equally contributed. 

 

REFERENCES: 

1. Shi Y, Ren X, Cao S, Chen X, Yuan B, Brasil da Costa FH, 

et al. gain-of-function mutation modulates the 

immunosuppressive microenvironment in non-HPV-

associated oral squamous cell carcinoma. J Immunother 

Cancer [Internet]. 2023 Aug;11(8). Available from: 

http://dx.doi.org/10.1136/jitc-2023-006666 

2. Calixto GMF, Luiz MT, Filippo LDD, Chorilli M. 

Mucoadhesive Liquid Crystal Precursor System for 

Photodynamic Therapy of Oral Cancer Mediated by 

Methylene Blue. Photodiagnosis Photodyn Ther. 2023 Aug 

13;103739. 

3. Ren S, Lan T, Wu F, Chen S, Jiang X, Huo C, et al. 

Intratumoral CD103 CD8 T cells predict response to 

neoadjuvant chemoimmunotherapy in advanced head and 

neck squamous cell carcinoma. Cancer Commun 

[Internet]. 2023 Sep 1; Available from: 

http://dx.doi.org/10.1002/cac2.12480 

4. Aragão Matos Carlos AC, Moreira Caetano Coelho L, 

Nóbrega Malta CE, Aragão Magalhães I, Fontes Borges 

MM, Da Silva Júnior JE, et al. Risk Factors for 

Bisphosphonate-Related Osteonecrosis of the Jaws in 

Bone Metastatic Breast and Prostate Cancer under 

Zoledronate Treatment: A Retrospective Analysis from 10 

Years of Evaluation. Asian Pac J Cancer Prev. 2023 Aug 

1;24(8):2681–9. 

https://paperpile.com/c/OBRqiM/i8XB
https://paperpile.com/c/OBRqiM/hyFT
https://paperpile.com/c/OBRqiM/hyFT+zTNk
https://paperpile.com/c/OBRqiM/MqrP
https://paperpile.com/c/OBRqiM/MqrP+VWZ1
https://paperpile.com/c/OBRqiM/MqrP+VWZ1+ib17
http://paperpile.com/b/OBRqiM/qbwo
http://paperpile.com/b/OBRqiM/qbwo
http://paperpile.com/b/OBRqiM/qbwo
http://paperpile.com/b/OBRqiM/qbwo
http://paperpile.com/b/OBRqiM/qbwo
http://paperpile.com/b/OBRqiM/qbwo
http://dx.doi.org/10.1136/jitc-2023-006666
http://paperpile.com/b/OBRqiM/isma
http://paperpile.com/b/OBRqiM/isma
http://paperpile.com/b/OBRqiM/isma
http://paperpile.com/b/OBRqiM/isma
http://paperpile.com/b/OBRqiM/isma
http://paperpile.com/b/OBRqiM/AEiO
http://paperpile.com/b/OBRqiM/AEiO
http://paperpile.com/b/OBRqiM/AEiO
http://paperpile.com/b/OBRqiM/AEiO
http://paperpile.com/b/OBRqiM/AEiO
http://paperpile.com/b/OBRqiM/AEiO
http://dx.doi.org/10.1002/cac2.12480
http://paperpile.com/b/OBRqiM/QZGL
http://paperpile.com/b/OBRqiM/QZGL
http://paperpile.com/b/OBRqiM/QZGL
http://paperpile.com/b/OBRqiM/QZGL
http://paperpile.com/b/OBRqiM/QZGL
http://paperpile.com/b/OBRqiM/QZGL
http://paperpile.com/b/OBRqiM/QZGL
http://paperpile.com/b/OBRqiM/QZGL


RESEARCH 
O&G Forum 2024; 34 – 2s: 548 - 553 

 

OBSTETRICS & GYNAECOLOGY FORUM 2024 | ISSUE 2s | 553 

5. Diniz F, Lamas S, Osório H, Aguiar P, Freitas D, Gartner 

F, et al. Nanoparticles targeting Sialyl-Tn for efficient 

tyrosine kinase inhibitor delivery in gastric cancer. Acta 

Biomater [Internet]. 2023 Aug 14; Available from: 

http://dx.doi.org/10.1016/j.actbio.2023.08.014 

6. Tavares-Valente D, Cannone S, Greco MR, Carvalho 

TMA, Baltazar F, Queirós O, et al. Extracellular Matrix 

Collagen I Differentially Regulates the Metabolic 

Plasticity of Pancreatic Ductal Adenocarcinoma 

Parenchymal Cell and Cancer Stem Cell. Cancers 

[Internet]. 2023 Jul 29;15(15). Available from: 

http://dx.doi.org/10.3390/cancers15153868 

7. Yen YW, Lee YL, Yu LY, Li CE, Shueng PW, Chiu HC, et 

al. Fucoidan/chitosan layered PLGA nanoparticles with 

melatonin loading for inducing intestinal absorption and 

addressing triple-negative breast cancer progression. Int J 

Biol Macromol. 2023 Aug 9;250:126211. 

8. Hsieh MJ, Lin JT, Chuang YC, Lin CC, Lo YS, Ho HY, et 

al. Limocitrin increases cytotoxicity of KHYG-1 cells 

against K562 cells by modulating MAPK pathway. Environ 

Toxicol [Internet]. 2023 Aug 16; Available from: 

http://dx.doi.org/10.1002/tox.23929 

9. Suzuki-Karasaki M, Ochiai Y, Innami S, Okajima H, 

Suzuki-Karasaki M, Nakayama H, et al. Ozone mediates 

the anticancer effect of air plasma by triggering oxidative 

cell death caused by HO and iron. Eur J Cell Biol. 2023 

Aug 3;102(4):151346. 

10. Wu Y, Liu Z, He Z, Yi J, Qiao X, Tan C, et al. Cantharidin 

analogue alleviates dextran sulphate sodium-induced 

colitis in mice by inhibiting the activation of NF-κB 

signalling. Eur J Med Chem. 2023 Aug 21;260:115731. 

11. Watabe S, Aruga Y, Kato R, Kawade G, Kubo Y, Tatsuzawa 

A, et al. Regulation of 4-HNE via SMARCA4 Is Associated 

with Worse Clinical Outcomes in Hepatocellular 

Carcinoma. Biomedicines [Internet]. 2023 Aug 16;11(8). 

Available from: 

http://dx.doi.org/10.3390/biomedicines11082278 

12. Oura M, Harada T, Oda A, Teramachi J, Nakayama A, 

Sumitani R, et al. Therapeutic efficacy of the resorcylic 

acid lactone LL-Z1640-2 for adult T-cell 

leukaemia/lymphoma. EJHaem. 2023 Aug;4(3):667–78. 

13. Sneka S, Preetha Santhakumar. Antibacterial Activity of 

Selenium Nanoparticles extracted from Capparis decidua 

against Escherichia coli and Lactobacillus Species. 

Research Journal of Pharmacy and Technology. 2021; 

14(8):4452-4. doi: 10.52711/0974-360X.2021.00773 

 14. Vishaka S, Sridevi G, Selvaraj J. An in vitro analysis on the 

antioxidant and anti-diabetic properties of Kaempferia 

galanga rhizome using different solvent systems. J Adv 

Pharm Technol Res. 2022 Dec;13(Suppl 2):S505-S509. 

doi: 10.4103/japtr.japtr_189_22. 

15. Sankar S. In silico design of a multi-epitope Chimera from 

Aedes aegypti salivary proteins OBP 22 and OBP 10: A 

promising candidate vaccine. J Vector Borne Dis. 2022 

Oct-Dec;59(4):327-336. doi: 10.4103/0972-9062.353271. 

16. Devi SK, Paramasivam A, Girija ASS, Priyadharsini JV. 

Decoding The Genetic Alterations In Cytochrome P450 

Family 3 Genes And Its Association With HNSCC. Gulf J 

Oncolog. 2021 Sep;1(37):36-41. 

 

 

http://paperpile.com/b/OBRqiM/NjkO
http://paperpile.com/b/OBRqiM/NjkO
http://paperpile.com/b/OBRqiM/NjkO
http://paperpile.com/b/OBRqiM/NjkO
http://dx.doi.org/10.1016/j.actbio.2023.08.014
http://paperpile.com/b/OBRqiM/7vY6
http://paperpile.com/b/OBRqiM/7vY6
http://paperpile.com/b/OBRqiM/7vY6
http://paperpile.com/b/OBRqiM/7vY6
http://paperpile.com/b/OBRqiM/7vY6
http://paperpile.com/b/OBRqiM/7vY6
http://dx.doi.org/10.3390/cancers15153868
http://paperpile.com/b/OBRqiM/i8XB
http://paperpile.com/b/OBRqiM/i8XB
http://paperpile.com/b/OBRqiM/i8XB
http://paperpile.com/b/OBRqiM/i8XB
http://paperpile.com/b/OBRqiM/i8XB
http://paperpile.com/b/OBRqiM/hyFT
http://paperpile.com/b/OBRqiM/hyFT
http://paperpile.com/b/OBRqiM/hyFT
http://paperpile.com/b/OBRqiM/hyFT
http://dx.doi.org/10.1002/tox.23929
http://paperpile.com/b/OBRqiM/zTNk
http://paperpile.com/b/OBRqiM/zTNk
http://paperpile.com/b/OBRqiM/zTNk
http://paperpile.com/b/OBRqiM/zTNk
http://paperpile.com/b/OBRqiM/zTNk
http://paperpile.com/b/OBRqiM/MqrP
http://paperpile.com/b/OBRqiM/MqrP
http://paperpile.com/b/OBRqiM/MqrP
http://paperpile.com/b/OBRqiM/MqrP
http://paperpile.com/b/OBRqiM/MqrP
http://paperpile.com/b/OBRqiM/MqrP
http://paperpile.com/b/OBRqiM/MqrP
http://paperpile.com/b/OBRqiM/VWZ1
http://paperpile.com/b/OBRqiM/VWZ1
http://paperpile.com/b/OBRqiM/VWZ1
http://paperpile.com/b/OBRqiM/VWZ1
http://paperpile.com/b/OBRqiM/VWZ1
http://paperpile.com/b/OBRqiM/VWZ1
http://dx.doi.org/10.3390/biomedicines11082278
http://paperpile.com/b/OBRqiM/ib17
http://paperpile.com/b/OBRqiM/ib17
http://paperpile.com/b/OBRqiM/ib17
http://paperpile.com/b/OBRqiM/ib17

