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Abstract 
 

Nanotechnologies are fields that are growing all the time. At the heart of these 

fields is the creation and use of substances and structures on the nanoscale level. 

Because biofilms stop the growth of nanoparticles and oxides and stop bacteria 

from breaking down their food, they are used a lot in the field of dentistry. Silver 

nanoparticles, also called AgNPs, are solids that have no dimensions and come 

in many different shapes. Since ancient times, people have known that silver 

kills germs. Over the course of medical history, silver-based compounds have 

been used to treat a wide range of illnesses. Adding AgNPs to dental composites 

could improve both the materials' mechanical qualities and their ability to kill 

bacteria. The use of AgNPs in dental materials has led to a big change in 

patients' oral health, which has led to their widespread use. The goal of this 

study is to give an overview of the research that has already been done on 

AgNPs, including any relevant uses in the area of pediatric dentistry. 
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Introduction 

Metallic silver (Ag) has been used in the field of youth 

dentistry for a long time because it can stop the growth 

of microorganisms. Before it was found that bacteria 

caused infections, silver-based chemicals were used to 

treat a wide range of illnesses, such as ulcers, burns, 

and the healing of wounds in the teeth of young 

children and teens. This was done before people knew 

that germs were what made people sick. Ag has a lot 

of useful properties, and one of them is strong 

"antimicrobial (AM)" action against a wide range of 

infections [1]. Over the past few decades, antibiotics 

have become less efficient as the number of germs that 

are resistant to them has grown. Because of this, there 

must be bactericides that can cure bacterial diseases in 

kids and teens [2]. 

word "Nano" comes from the Greek word "Nanom," 

which means a dwarf or someone who is very short. 

This phrase refers to particles that are between one and 

one hundred nanometers in size and have between 20 

and 15,000 silver atoms. Scientists in the field of 

biomedicine have known for a long time that AgNPs 

can kill bacteria, fungus, and plasmodium. On the other 

hand, the AB effect can be changed by the amount and 

speed of the ionic Ag release. Due to their nanoscale 

size and relatively large outer area, AgNPs could come 

into direct contact with germs, change their basic 

structure, and cause cell damage in children's teeth [3]. 

Synthesis can be done in many ways, including 

physically, chemically, and biologically [4],which 

means that nanoparticles can be made in a wide range 

of sizes and shapes. It is well known that Streptococcus 

mutans, the main bacterium that causes cavities in kids' 

teeth, is immune to AgNPs' AB and anti-adherence 

properties. AgNPs with sizes between 1 and 10 nm 

were very good at stopping "S. Mutans bacteria" from 

sticking together and doing AB [5]. There are a lot of 

different types of bacteria, and each type has its own 

wall structure. "Gram-positive bacteria (GPB) and 

Gram-negative bacteria (GNB)" can be put into 

different groups in a number of ways. The thickness of 

the cell wall and the presence or absence of an 

extracellular lipid layer are the two main ways to tell 

them apart. Even though GPB doesn't have a lipid 

membrane on the outside, the peptidoglycan layer that 

makes up its cell walls is about 30 nm thick. GNB 

bacteria still have a membrane made of 

lipopolysaccharides that is surrounded by a much 

thinner layer of peptidoglycan (2–3 nm) [6]. The 

lipopolysaccharide membrane is surrounded by this 

layer. Therapeutic oral health care to infants, children, 

and adolescents, including those with unique medical 

requirements. In pediatric 

 

Dentistryof the most often employed nanoparticles due 

to their mechanisms of AM activities. The size of the 

NPs affects their ability to kill germs in children's 

teeth. Smaller particles (1 to 10 nm) have a significant 

AB effect because they contact more microbial cells 

[7]. The “silver ions (AgI)” target many sites in the 

bacteria, causing structural and morphological 

alterations [8-13]. 

Pediatric dentistry is an age-defined specialty that 

offers primary and comprehensive preventative and 

therapeutic oral health care to infants, children, and 

adolescents, including those with unique medical 

requirements. In pediatric dentistry, AgNPs are one of 

the most often employed nanoparticles due to their 

mechanisms of AM activities. The size of the NPs 

affects their ability to kill germs in children's teeth. 

Smaller particles (1 to 10 nm) have a significant AB 

effect because they contact more microbial cells [7]. 

The “silver ions (AgI)” target many sites in the 

bacteria, causing structural and morphological 

alterations [8-13]. 

Applications of AgNPs in pediatric dentistry 

Due to its potent AB action against various microbes, 

AgNPs have been effectively employed in several 

fields. In pediatric dentistry, AgNP may be used for 

prophylaxis, sanitation, and infection prevention in the 

oral cavity. 

Synthesis of AgNPs 

Because metallic NPs have considerable surface 

energy, AgNPs are synthesized using a forerunner 

(often Ag nitrate), a reducing agent that converts AgI 

from “Ag+ to Ag0”, and a stabilizer that prevents 

nanoparticle formation. As a result, AgNP production 

might be chemically, physically, or biologically. 

AgNP is created by chemically reducing Ag+1 to Ag0. 

The “reduction agents and stabilizers” utilized, 

including such “sodium citrate, ascorbate, sodium 

borohydride, elemental hydrogen, polyol process, 

Tollen’s reagent, N, N-dimethylformamide, and poly 

(ethylene glycol)-block copolymers," serve as a 

representation of the differences across chemical 

processes. “Thiols, amines, acids, alcohols, and 

polymeric substances like chitosan [14, 15, 16] and 

polymethylmethacrylate” [19, 20, 21] have all been used as 

protective agents. These substances prevent the 

agglomeration and sedimentation of dispersive NPs by 

stabilizing them throughout the manufacturing 



Applications of silver nanoparticles in pediatric dentistry Dr. Jaya 

Chandra.2022 

J Updates Pediatric Dent. 2022; 1(2); 03-09 Page: 05 

 

 

 

process and defending NPs that may bind to or absorb 

on nanoparticle surfaces. Thermal synthesis, spray 

pyrolysis, and UV light are all used in physical 

synthesis [23]. 

Discussion 

Other researchers have discovered an unusual 

synthesis by directly sputtering a metal into anhydrous 

glycerol. Toxic reducing agents like sodium 

borohydride and the discharge of AgNPs into the 

environment have raised concerns. As a result, efforts 

are being made to develop inexpensive synthesis 

procedures and environmentally responsible 

techniques that do not involve using hazardous 

chemicals. In contrast to “chemical and physical 

syntheses, biological synthesis” emerges as a viable 

alternative and an effort to simplify the process. It 

employs eukaryotic creatures like fungi and plants and 

prokaryotic species like bacteria as possible reducing 

agents [25, 26]. 

Different AgNPs Types Used in Pediatric Dentistry 

Similar to other silver-containing compounds, AgNPs' 

biological activity in children and adolescents is driven 

by the "redox reactions" that arise from Ag's delayed 

release in the presence of water. Additionally, the size 

and shape of NPs affect their ability to inhibit the 

proliferation of bacteria, fungi, and viruses; sizes less 

than 10 nm have the most substantial AM effects [18]. 

The diverse nano-ionic origins of NPs may be used to 

explain the variety in sizes and forms. In pediatric 

dentistry, AgNPs are utilized in combination with 

components such as “Chitalac-Ag [22], AgNP-methyl 

polymethylmethacrylate [28], amorphous calcium 

AgNP-phosphate [29], and fluorides (Nano Ag 

Fluoride) [30]”. The dental care of children might use 

AgNPs or Ag plasma [31]. 

AgNP Action Mechanisms 

AgNPs are commonly linked to AB and antioxidant 

properties. AgNPs' effect is mainly connected to their 

nanoscale, modifying the AgI release degree and 

interfering with exterior energy. NPs have strong AB 

properties compared to other AM treatments owing to 

their substantial exterior region, allowing for 

significant interaction with microbes [32]. 

In the past, AgNPs have shown therapeutic effects in 

children's dental care against various diseases, 

including bacteria, fungi, and viruses. Even “multi- 

resistant bacteria” are vulnerable to AgNPs, indicating 

that the processes that resist commercial antibiotics in 

these strains have no defensive action in Pediatric 

dental when treated to NPs. 

One of the most significant modes of action of AgNPs 

is the formation of “reactive oxygen species (ROS)” 

and "Hydroxyl radicals cause oxidative damage." 

However, it also shatters nucleic acids, interferes with 

the respiratory chain, damages cell walls and 

membranes deplete intracellular ATP levels, and 

interacts with the respiratory chain. The size, shape, and 

target species of the NPs affect this action method 

differently in children's dentistry. This study focused on 

the AB action mechanism against GPB and GNB and 

the antifungal action mechanism against Candida 

albicans. Studies have indicated that GNB acts 

predominantly on the outer surface, causing the leaking 

of cell components, with “Escherichia coli” serving as 

a typical species [33]. AgNPs have also been shown to 

deactivate the respiratory chain dehydrogenases once 

within the cell, which prevents the growth and 

respiration of the cell. 

Additionally, these NPs have the potential to interact 

with membrane proteins and phospholipids, leading to 

alterations in the permeability and breakdown of the 

plasma membrane. Reactive oxygen is primarily in 

charge of oxidizing lipids in E. coli. After being 

exposed to AgNPs, E. coli fragmented, according to 

electron microscopy investigations. GNB has shown no 

resistance to the dental effects of silver in children. The 

peptidoglycan cell wall structure affects how differently 

AgNPs interact with GPB and GNB. “E.coli and S. 

aureus," used as model organisms for research on GPB, 

were used to compare inhibition. It was shown that 

GNB is more readily inhibited than GPB [34]. 

Additionally, the respiratory chain's protein 

composition and membrane permeability in GPB alter, 

and ROS is produced. GPB experience oxidative stress 

that is more sudden than GNB. High ROS 

concentrations trigger the proteolytic pathway and lipid 

oxidation, which cause protein breakdown, much as in 

GNB. Nevertheless, lipid oxidation in “S. aureus” is 

brought on by the hydroxyl radical. Similar to GNB 

microorganisms, GPB also experiences changes in 

membrane potential and DNA deterioration. 

Comparing the mechanisms of action of AgNPs in 

bacteria and fungus reveals that only eukaryotic cells 

can aggregate NPs into bigger particles [35]. It has been 

shown that in Candida species, AgNPs harmful activity 

is connected to both the ROS-mediated route, which 

causes defective “mitochondrial apoptosis, and the 

ROS-independent mechanism," which results in similar 

cell failure which is comparable to how AB agents 

work, AgNP also interferes with the potential, integrity, 

fluidity, proliferation, and cell cycle of Candida species. 

Furthermore, the synthesis process influences the 

behavior of AgNPs in children's teeth, with biogenesis 

yielding superior results. [36]. 



Applications of silver nanoparticles in pediatric dentistry Dr. Jaya 

Chandra.2022 

J Updates Pediatric Dent. 2022; 1(2); 03-09 Page: 06 

 

 

 
 

AgNPs-containing glass ionomer cement (GIC) 
 

GIC, well-known for its fluoride release and storage 

capabilities, is used in numerous pediatric dental 

procedures. Restorative cement, including liner/base 

materials or luting cement, are two glass ionomer cement 

utilized on children and adolescents.[37] This release turns 

this cement into an “anti-caries agent as fluoride” prevents 

the enzyme enolase from functioning. To preserve its anti- 

caries action, this substance must sometimes get fluoride 

replenishment. In this situation, GIC would be more 

beneficial in preventing children's oral illnesses if it were 

impregnated with AM chemicals that lasted longer. A 

biomaterial having AB properties against both GPB and 

GNB was produced via the interaction of GIC with 

AgNPs. According to the authors, the oxidative 

disintegration in the cement matrix caused by the release 

of AgI, which inhibits adolescent tooth caries and prevents 

dental biofilm growth, causes the AM effect. When these 

materials are combined, mechanical properties like 

commercial GIC are presented [38]. In contrast, another 

research contends that this union lowers GIC rigidity and 

is “cytotoxic." However, when twelve nm AgNPs were 

evaluated with GIC, odontoblastic lineage cells were 

unaffected by their cytotoxicity. Additionally, AgNP 

immobilization in “Halloysite Nanotubes (HNT/Ag)” and 

its integration into a unique investigational oral resin 

combined suppress the development of “S. mutans without 

cytotoxicity” [39]. Researchers have integrated AgNPs into 

a “resin matrix” composed of “bisphenol A-glycidyl 

methacrylate/triethylene glycol dimethacrylate 

(BISGMA/TEGDMA)," which is used in the repair of 

enduring dentitions using “chitosan polymers." They 

discovered AB activity against “S. mitis” and 

demonstrated that covering restorative materials with this 

polymer reduces AM activity. AgNP's combination with 

composite resins did not affect the material's little 

infiltration [40]. The kind of polymerization these 

nanocomposites underwent impacts their ultimate 

mechanical characteristics. Compared to commercial 

resins, using " photopolymerization " to create resins 

containing AgNPs did not enhance their mechanical 

qualities. The surface wetting and cohesive failures of 

dentin adhesives in combination with AgNPs increased 

[41]. In pediatric dental, AgNP inclusion increased the AB 

activity's durability when “self-etching adhesives and S. 

mutans” were examined. AM activity was shown without 

impairing the adhesive's ability to become resin. For 

urgent AM requirements, it may be used. AgNP-based 

two-step adhesive systems performed better regarding 

shear strength than AgNP-based self-etchers [42]. 

Regarding AB activity and the “self-etching adhesive” 

conversion amount, AgNP powder outperformed alcoholic 

AgNP solution. Incorporating 

 

AgNP into disinfectants generated biocompatible, non- 

cytotoxic commercial solutions (Nanocare Gold) [32]. 

Fissure and pit sealants (FPS) 

In another study, the effectiveness of FPS with additional 

AgNPs was assessed. In the first permanent molars, the 

microleakage of this innovative sealant was compared to 

that of standard sealants. The conventional sealant revealed 

a mean microleakage of 30.6%, whereas the sealant with 

AgNPs displayed 33.3%. In addition, the AgNPs sealant 

group showed a significant decrease in fluorescence. The 

adherence to FPS using AgNPs varied across groups by an 

average of more than 25 percent. The AgNPs group tended 

to lose fluorescence more rapidly. This demonstrated that 

when the microbe induced demineralization, the children's 

teeth tended to remineralize [43, 44]. 

Discussion 

The prevalence of dental caries in children has decreased in 

many nations in recent years. Caries remain a significant 

public health concern. Approximately twenty-five percent 

of children and adolescents aged five to seventeen years are 

responsible for 80% of dental caries in permanent dentition 
[46]. Most of these goods aim to remove “S. mutans” using 

therapeutic or preventive methods once the carious lesion 

has healed. These resources include “mouthwashes, 

fluoride varnish, fluoride foods, toothpaste, gels, laser 

treatment, and pit and fissure sealants. 

Fissure sealants” are frequently used as a preventative 

strategy in various nations. FS has significantly lowered the 

incidence of tooth cavities. FPS, which are mechanically 

retained resins applied to the enamel's surface to cover the 

tooth's anatomical "defects," have successfully prevented 

tooth decay in molars. In children aged six and nine who 

attended public schools, [45] assessed the efficacy of “sealant 

retention” and caries prevention with and without primer 

and bond below the FS Most people in our demographic 

wait for periodic updates, and dental health education needs 

improvement. By inhibiting the “respiratory chain's 

enzymatic systems and changing DNA synthesis," silver 

has significant antibacterial effects that are dependent on 

superficial contact.[47] evaluated the use and efficacy of 

applying sealants to children's first and second permanent 

molars in private dental clinics by using an insurance claim 

database. Five years after receiving “sealant," results for 

beneficial outcomes were compared between children who 

received it and those who did not. "Occlusal caries 

incidence and sealant usage" were both lower than 

anticipated. Additionally, five years later, teeth were only 

50% more likely than un-sealed molars to have hadexterior 

repaired. Bactericidal activities against “S. mutans” have 

been demonstrated for “silver diamine fluoride and silver 

nitrate." However, their application has been restricted due 
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to tooth pigmentation brought on by high concentrations 

of Ag precipitation, which can also induce soft tissue 

frustration due to deep AgIdiffusion into the dentin [48]. 

Conclusions 

AgNPs' strong AB effect and high volume-to-surface ratio 

are what are driving biological applications. Materials 

containing AgNPs have demonstrated strong AB effects in 

pediatric dentistry. These metallic nanoparticles produce 

AgI, which prevents planktonic bacterial cell attachment 

and biofilm formation. Composite resins, root canal 

fillings, glass ionomer cement, and pit and fissure sealants 

have been observed to limit microbial development and 

improve physical properties when combined with AgNPs. 

AgNPs prevent microbial colonization. The review also 

highlights the need for long-term clinical studies with 

AgNPs in pediatric dentistry. 

 
The Authors 

 
Anil Kumar Patil Department 

of Pediatric and Preventive 

Dentistry. Aditya Dental 

College, Beed, Maharashtra, 

India 

 

 

 

 

 
 

Anpam Saha Pediatric 

Dentistry, Sairam Dental 

Hospital, Calcutta 700012, West 

Bengal, India 

Reference 

1. Mallineni SK, Sakhamuri S, Kotha SL, AlAsmari ARGM, 
AlJefri GH, Almotawah FN, Mallineni S, Sajja R. Silver 
Nanoparticles in Dental Applications: A Descriptive 
Review. Bioengineering. 2023; 10(3):327. 
https://doi.org/10.3390/bioengineering10030327 

2. Ahmad SA, Sabya SD: Bactericidal activity of silver 

nanoparticles: A mechanistic review. Materials Science for 

Energy Materials Science for Energy Technologies. 2020, 

3:756-769. 10.1016/j.mset.2020.09.002 

3. Ebrahiminezhad A, Raee MJ.: Ancient and novel forms of 

silver in medicine and biomedicine . J Adv Med Sci App 

Tech. 2016, 2:122-128. 10.18869/NRIP.JAMSAT.2.1.122 

4. Yin IX, Zhang J, Zhao IS, Mei ML, Li Q, Chu CH: The 

antibacterial mechanism of silver nanoparticles and its 

application in dentistry. Int J Nanomedicine. 2020, 

15:2555-62. 10.2147/IJN.S246764 

5. Iravani S, Korbekandi H, Mirmohammadi SV, Zolfaghari 

B: Synthesis of silver nanoparticles: chemical, physical and 

biological methods. Res Pharm Sci. 2014, 9:385-406. 

6. León Francisco Espinosa-Cristóbal, Natalie López-Ruiz.: 

Antiadherence and antimicrobial properties of silver 

nanoparticles against Streptococcus mutans on brackets 

and wires used for orthodontic treatments. J Nano. 2018:1- 

11. 10.1155/2018/9248527 

7. Morones JR, Elechiguerra JL, Camacho A, Holt K, Kouri 

JB, Ramírez JT, Yacaman MJ: The bactericidal effect of 

silver nanoparticles. Nanotechnology. 2005, 16:2346-53. 

10.1088/0957-4484/16/10/059 

8. Santos-Beneit F. The Pho regulon: a huge regulatory 

network in bacteria. Front Microbiol. 2015 Apr 30;6:402. 

doi: 10.3389/fmicb.2015.00402. 

9. Saravanan M, Arokiyaraj S, Lakshmi T, Pugazhendhi A: 
Synthesis of silver nanoparticles from Phenerochaete 
chrysosporium (MTCC-787) and their antibacterial activity 
against human pathogenic bacteria. Microb Pathog. 2018, 
117:68-72. 10.1016/j.micpath.2018.02.008 

10. Rudramurthy GR, Swamy MK, Sinniah UR, Ghasemzadeh 

A. Nanoparticles: Alternatives Against Drug-Resistant 

Pathogenic Microbes. Molecules. 2016 Jun 27;21(7):836. 

doi: 10.3390/molecules21070836. 

11. Barras F, Aussel L, Ezraty B. Silver and Antibiotic, New 

Facts to an Old Story. Antibiotics (Basel). 2018 Aug 

22;7(3):79. doi: 10.3390/antibiotics7030079. 

12. Raliya R, Saharan V, Saran R, Choudhary K, Tarafdar JC 

and Biswas P. Intervention of fungi in Nanoparticle 

technology and applications. In Advances and Applications 

Through Fungal Nanobiotechnology Springer, Cham 2016; 

pp. 241-251.. 

13. Hanif A, Ghani F. Mechanical properties of an 

experimental resin based composite containing silver 

nanoparticles and bioactive glass. Pak J Med Sci. 2020 

May-Jun;36(4):776-781. doi: 10.12669/pjms.36.4.1913. 

14. Cataldi A, Gallorini M, Di Giulio M, Guarnieri S, Mariggiò 

MA, Traini T, Di Pietro R, Cellini L, Marsich E, Sancilio 

S. Adhesion of human gingival fibroblasts/Streptococcus 

mitis co-culture on the nanocomposite system Chitlac-nAg. 

J Mater Sci Mater Med. 2016 May;27(5):88. doi: 

10.1007/s10856-016-5701-x. 

 
Mahesh Nunna Department 

of Pediatric and Preventive 

Dentistry, Government 

Dental College and Hospital, 

Kadapa, Andhra Pradesh, 

India. 



Applications of silver nanoparticles in pediatric dentistry Dr. Jaya 

Chandra.2022 

J Updates Pediatric Dent. 2022; 1(2); 03-09 
Page: 08 

 

 

 

15. Freire PLL, Albuquerque AJR, Sampaio FC, Galembeck 

A, Flores MAP, Stamford TCM, Rosenblatt A. AgNPs: 

The New Allies Against S. Mutans Biofilm - A Pilot 

Clinical Trial and Microbiological Assay. Braz Dent J. 

2017 Jul-Aug;28(4):417-422. doi: 10.1590/0103- 

6440201600994. 

16. Machowska A, Klara J, Ledwójcik G, Wójcik K, 

Dulińska-Litewka J, Karewicz A. Clindamycin-Loaded 

Halloysite Nanotubes as the Antibacterial Component of 

Composite Hydrogel for Bone Repair. Polymers (Basel). 

2022 Nov 26;14(23):5151. doi: 10.3390/polym14235151. 

17. Butrón Téllez Girón C, Hernández Sierra JF, DeAlba- 

Montero I, Urbano Peña MLA, Ruiz F. Therapeutic Use 

of Silver Nanoparticles in the Prevention and Arrest of 

Dental Caries. Bioinorg Chem Appl. 2020 Aug 

12;2020:8882930. doi: 10.1155/2020/8882930. 

18. Żarowska B, Koźlecki T, Piegza M, Jaros-Koźlecka K, 

Robak M. New Look on Antifungal Activity of Silver 

Nanoparticles (AgNPs). Pol J Microbiol. 2019 

Dec;68(4):515-525. doi: 10.33073/pjm-2019-051. 

19. Chen S, Yang J, Jia YG, Lu B, Ren L. A Study of 3D- 

Printable Reinforced Composite Resin: PMMA Modified 

with Silver Nanoparticles Loaded Cellulose Nanocrystal. 

Materials (Basel). 2018 Dec 3;11(12):2444. doi: 

10.3390/ma11122444. 

20. De Matteis V, Cascione M, Toma CC, Albanese G, De 

Giorgi ML, Corsalini M, Rinaldi R. Silver Nanoparticles 

Addition in Poly(Methyl Methacrylate) Dental Matrix: 

Topographic and Antimycotic Studies. Int J Mol Sci. 2019 

Sep 21;20(19):4691. doi: 10.3390/ijms20194691. 

21. Fu C, Zhang X, Savino K et al (2016) Antimicrobial 

silver-hydroxyapa-tite composite coatings through two- 

stage electrochemical syn-thesis. Surf Coat Technol 

301:13–19. 

22. ataldi A, Gallorini M, Di Giulio M, Guarnieri S, Mariggiò 

MA, Traini T, Di Pietro R, Cellini L, Marsich E, Sancilio 

S. Adhesion of human gingival fibroblasts/Streptococcus 

mitis co-culture on the nanocomposite system Chitlac- 

nAg. J Mater Sci Mater Med. 2016 May;27(5):88. doi: 

10.1007/s10856-016-5701-x. 

23. Choi SH, Jang YS, Jang JH, Bae TS, Lee SJ, Lee MH. 

Enhanced antibacterial activity of titanium by surface 

modification with polydopamine and silver for dental 

implant application. J Appl Biomater Funct Mater. 2019 

Jul-Sep;17(3):2280800019847067. doi: 

10.1177/2280800019847067. 
24. Barot T, Rawtani D, Kulkarni P. Physicochemical 

and biological assessment of silver nanoparticles 

immobilized Halloysite nanotubes-based resin 

composite for dental applications. Heliyon. 2020 

Mar 17;6(3):e03601. doi: 

10.1016/j.heliyon.2020.e03601. 

25. Siegel, J.; Ondřej, K.; Ulbrich, P.; Kolská, Z.; 

Slepička, P.; Švorčík, V. Progressive approach for 

metal nanoparticle synthesis. Mater. Lett. 2012, 89, 

47–50. 

26. Pal S, Tak YK, Song JM. Does the antibacterial 

activity of silver nanoparticles depend on the shape 

of the nanoparticle? A study of the Gram-negative 

bacterium Escherichia coli. Appl Environ 

Microbiol. 2007 Mar;73(6):1712-20. doi: 

10.1128/AEM.02218-06. 

 

27. Bacali C, Badea M, Moldovan M, Sarosi C, Nastase V, 

Baldea I, Chiorean RS, Constantiniuc M. The Influence of 

Graphene in Improvement of Physico-Mechanical 

Properties in PMMA Denture Base Resins. Materials 

(Basel). 2019 Jul 23;12(14):2335. doi: 

10.3390/ma12142335. 

28. De Matteis V, Cascione M, Toma CC, Albanese G, De 

Giorgi ML, Corsalini M, Rinaldi R. Silver Nanoparticles 

Addition in Poly(Methyl Methacrylate) Dental Matrix: 

Topographic and Antimycotic Studies. Int J Mol Sci. 2019 

Sep 21;20(19):4691. doi: 10.3390/ijms20194691. 

29. Cheng L, Zhang K, Zhou CC, Weir MD, Zhou XD, Xu HH. 

One-year water-ageing of calcium phosphate composite 

containing nano-silver and quaternary ammonium to inhibit 

biofilms. Int J Oral Sci. 2016 Sep 29;8(3):172-81. doi: 

10.1038/ijos.2016.13. 

30. Freire PLL, Albuquerque AJR, Sampaio FC, Galembeck A, 

Flores MAP, Stamford TCM, Rosenblatt A. AgNPs: The 

New Allies Against S. Mutans Biofilm - A Pilot Clinical 

Trial and Microbiological Assay. Braz Dent J. 2017 Jul- 

Aug;28(4):417-422. doi: 10.1590/0103-6440201600994. 

31. Qiao S, Cao H, Zhao X, Lo H, Zhuang L, Gu Y, Shi J, Liu 

X, Lai H. Ag-plasma modification enhances bone 

apposition around titanium dental implants: an animal 

study in Labrador dogs. Int J Nanomedicine. 2015 Jan 

14;10:653-64. doi: 10.2147/IJN.S73467. 

32. Porenczuk A, Grzeczkowicz A, Maciejewska I, Gołaś M, 

Piskorska K, Kolenda A, Gozdowski D, Kopeć-Swoboda 

E, Granicka L, Olczak-Kowalczyk D. An initial evaluation 

of cytotoxicity, genotoxicity and antibacterial effectiveness 

of a disinfection liquid containing silver nanoparticles 

alone and combined with a glass-ionomer cement and 

dentin bonding systems. Adv Clin Exp Med. 2019 

Jan;28(1):75-83. doi: 10.17219/acem/76160. 

33. Tsibakhashvil N, Kalabegishvili T, Gabunia V, Gintury E, 

Kuchava N, Bagdavadze N, et al. Synthesis of silver 

nanoparticles using bacteria. Nano Stud 2010;2:179-82 

34. Quinteros MA, Viviana CA, Onnainty R, Mary VS, 

Theumer MG, Granero GE, Paraje MG, Páez PL. 

Biosynthesized silver nanoparticles: Decoding their 

mechanism of action in Staphylococcus aureus and 

Escherichia coli. Int J Biochem Cell Biol. 2018 

Nov;104:87-93. doi: 10.1016/j.biocel.2018.09.006. 

35. Grumezescu A. Antimicrobial Nanoarchitectonics: From 

Synthesis to Applications; Elsevier: Amsterdam, The 

Netherlands, 2017; 564p. 

36. Radhakrishnan VS, Reddy Mudiam MK, Kumar M, 

Dwivedi SP, Singh SP, Prasad T. Silver nanoparticles 

induced alterations in multiple cellular targets, which are 

critical for drug susceptibilities and pathogenicity in fungal 

pathogen (Candida albicans). Int J Nanomedicine. 2018 

May 3;13:2647-2663. doi: 10.2147/IJN.S150648.. 
37. ElReash AA, Grawish M, Abdo W, Abdelghany AM, Junsi 

L, Xiaoli X, Hamama H. Intramedullary bone tissue 

reaction of ion-releasing resin-modified glass-ionomer 

restoration versus two calcium silicate-based cements: an 

animal study. Sci Rep. 2023 Jun 17;13(1):9812. doi: 

10.1038/s41598-023-36949-w. 

38. Paiva L, Fidalgo TKS, da Costa LP, Maia LC, Balan L, 

Anselme K, Ploux L, Thiré RMSM. Antibacterial 

properties and compressive strength of new one-step 

preparation silver nanoparticles in glass ionomer cements 

(NanoAg-GIC). J Dent. 2018 Feb;69:102-109. doi: 

10.1016/j.jdent.2017.12.003. 



Applications of silver nanoparticles in pediatric dentistry Dr. Jaya 

Chandra.2022 

J Updates Pediatric Dent. 2022; 1(2); 03-09 Page: 09 

 

 

 

39. Barot T, Rawtani D, Kulkarni P. Physicochemical and 

biological assessment of silver nanoparticles immobilized 

Halloysite nanotubes-based resin composite for dental 

applications. Heliyon. 2020 Mar 17;6(3):e03601. doi: 

10.1016/j.heliyon.2020.e03601. 

40. Kielbassa AM, Leimer MR, Hartmann J, Harm S, 

Pasztorek M, Ulrich IB. Ex vivo investigation on internal 

tunnel approach/internal resin infiltration and external 

nanosilver-modified resin infiltration of proximal caries 

exceeding into dentin. PLoS One. 2020 Jan 

28;15(1):e0228249. doi: 10.1371/journal.pone.0228249. 

41. Torres-Mendez, F.; Martinez-Castanon, G.A.; Torres- 

Gallegos, I.; Zavala-Alonso, N.V.; Patino-Marin, N.; 

Nino-Martinez, N.; Ruiz, F. Effects of silver nanoparticles 

on the bonding of three adhesive systems to fluorotic 

enamel. Dent. Mater. J. 2017, 36, 266–274. 

42. Fatemeh K, Mohammad Javad M, Samaneh K. The effect 

of silver nanoparticles on composite shear bond strength 

to dentin with different adhesion protocols. J Appl Oral 

Sci. 2017 Jul-Aug;25(4):367-373. doi: 10.1590/1678- 

7757-2016-0391. 

43. Salas-López EK, Pierdant-Pérez M, Hernández-Sierra JF, 

Ruíz F, Mandeville P, Pozos-Guillén AJ. Effect of Silver 

Nanoparticle-Added Pit and Fissure Sealant in the 

Prevention of Dental Caries in Children. J Clin Pediatr 

Dent. 2017;41(1):48-52. doi: 10.17796/1053-4628- 

41.1.48 

 
44. Pérez-Hernández J, Aguilar-Díaz FC, Venegas-Lancón RD, 

Gayosso CAÁ, Villanueva-Vilchis MC, de la Fuente- 

Hernández J. Effect of silver diamine fluoride on adhesion and 

microleakage of a pit and fissure sealant to tooth enamel: in 

vitro trial. Eur Arch Paediatr Dent. 2018 Dec;19(6):411-416. 

doi: 10.1007/s40368-018-0374-4. 

45. Althomali YM, Musa S, Manan NM, Nor NAM. Retention 

Evaluation of Fissure Sealants Applied Using Self-Etch and 

Conventional Acid-Etch Techniques: A Randomized Control 

Trial Among Schoolchildren. Pediatr Dent. 2022 Jul 

15;44(4):249-254. 

46. Fernandez CC, Sokolonski AR, Fonseca MS, Stanisic D, 

Araújo DB, Azevedo V, Portela RD, Tasic L. Applications of 

Silver Nanoparticles in Dentistry: Advances and 

Technological Innovation. Int J Mol Sci. 2021 Mar 

2;22(5):2485. doi: 10.3390/ijms22052485. 

47. Pérez SMG, Valenzuela CM, García ZDJ, et al. Silver 

nanoparticles against bacteria present in dental biofilm of 

pediatric patients.. Rev ADM. 2022;79(4):198-203. 

doi:10.35366/106912. 

48. Wassel MO, Allam GG. Anti-Bacterial effect, fluoride release, 

and compressive strength of a glass ionomer containing silver 

and titanium nanoparticles. Indian J Dent Res. 2022

 Jan-Mar;33(1):75-79. doi: 10.4103/ijdr.IJDR_117_20. 

 


