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INTRODUCTION 
 

For thousands of years, silver has been used in medicines as an antimicrobial agent. The use of silver as an 

antibacterial agent lessened with the discovery of antibiotics. The evolution of antibiotic-resistant pathogens has 

brought a revival in silver-based applications.[1]  The use of silver nanoparticles as antimicrobial has become very 

popular.  Silver has been widely used in medical and life-care polymers and exhibits antimicrobial action against 

gram positive, gram negative bacteria and fungi. This has stimulated incorporation of antimicrobials into dental 

materials such as silver, silver ions and silver nanoparticles (AgNPs). Some researchers used silver nanoparticles 

in dental restorative and endodontic materials to make them antimicrobial. 

 “Nano” is a Greek word synonymous to dwarf, meaning extremely small. Nanoparticles are clusters of atoms in 

the size range of 1-100nm. Nanotechnology modulates metals into their nanosize. This drastically changes the 

chemical, physical and optical properties of metals. Nanoparticles have been introduced as materials with good 

potential to be extensively used in biological and medical applications. Inorganic nanoparticles and their nano-

composites are used as good antibacterial agents.[2] As per Humberto HH, particle size, size distribution, shape 

and surface chemistry of silver nanoparticles determine their performance and they determine in vivo distribution, 

biological fate, toxicity and the targeting ability of nanoparticle systems. [3] The small size and large surface area 

of the nano-particles can lead to particle-particle aggregation, making physical handling of nanoparticles difficult 

in liquid and dry forms. This aggregation may lead to the loss of properties associated with the nanoscale nature of 

the particles. Agglomeration and particle sizes of AgNPs are responsible for cytotoxicity. Smaller AgNPs (3 nm) 

are more cytotoxic than larger particles (25 nm) at a concentration of 10 μg/mL.[4] For better efficacy size, shape 

and morphology are important. Recent advances in Nanotechnology help in modulation of size and shape of 

nanoparticles.  

 
 
Silver has been in use in medicine since time immemorial because of its antimicrobial properties. But due 
to the emergence of antibiotics the use of silver has been declined. Several pathogenic bacteria have 
developed resistance against various antibiotics. This has led to reemergence of silver. Recently nano 
science and nanotechnology are gaining tremendous popularity. The small size of nanoparticles provides 
larger surface area and hence increases the effectiveness of nanoparticles. Silver nanoparticles are used 
in medical and dental applications ranging from silver based wound dressings, silver coated medicinal 
devices like catheters, endotrachial tubes, bone cements, in gels, lotions, cosmetics, in dental restorative 
materials, endodontic cements, dental implants caries inhibitory agents, and in prosthesis. The purpose 
of this article is to discuss briefly the potential role of silver nano particles in endodontic therapy. 
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Antimicrobial actions of silver nanoparticles 
The mechanism of the inhibitory action of AgNps on microbes is still not fully understood. Recently, it has been 
suggested that the antimicrobial mechanism of AgNps may also be related to membrane damage due to free 
radicals that are derived from the surface of the nanoparticles. This bactericidal activity also appears to be 
dependent on the size, shape and concentration of the AgNps. Silver nanoparticles bind to sulfur- containing 
proteins  in biological molecules, resulting in pore formation in cell membrane or defect in cell membrane through 
the formation of reactive oxygen species (ROS) in the vicinity of bacterial cell membrane causing  cell 
permeability and death.[5] As per other researchers it interacts with phosphorus- containing compounds such as 
DNA and various cellular enzymes such as cytochrome oxidase, NADH- succunate- dyhydroginase that affects 
cell division process and leading to cell death.[6] Both mechanisms depend on Ag release. Researchers have 
studied silver nanocomposites with antimicrobial, antifungal, antiviral applications in the medical field. But as 
compared to other fields application of silver nanoparticles in dentistry is less.  

 

APPLICATIONS OF SILVER NANOPARTICLES IN DENTISTRY 

Main intention of incorporation AgNPs into dental materials is to avoid or at least to decrease the biofilm 
formation and microbial colonization.[7] Silver nanoparticles are used in dental prostheses, implantology and 
restorative dentistry.[8,9,10,11,12,] Recently it is under research for its potential use in endodontic materials. 
 
Silver nanoparticles in conservative dentistry 

'Dental caries is one of the most common infectious diseases, in which demineralization of hard tooth tissues 

occurs by the acid produced as a result of fermentation of carbohydrates by bacteria. In today’s scenario 

restorations with composite resins have predominantly replaced dental amalgam restorations. But composite resin 

restorations is polymerization shrinkage, which produces gap between the restoration and tooth structure, leading 

to recurrent caries and the final failure of restoration. Silver nanoparticles have been considered as antibacterial 

components in dental resin composites. Composite resins containing zinc oxide and silver nanoparticles can 

significantly inhibit the growth of two important oral cavity microorganisms: Streptococcus mutans and 

Lactobacillus. [13] Patrícia Bolzan Agnelli das Neves et al evaluated physical properties and antibacterial activity 

of a light-activated composite modified with silver nanoparticles. . Discs were produced with unmodified resin 

(control group - CG) and modified resin with silver nanoparticles. It was concluded that the discs with silver 

nanoparticals were less conducive to biofilm growth, without compromising the strength in compression and 

surface roughness.[14]  Cheng et al.[15] studied the effect of AgNPs incorporation, at different concentrations, to 

a composite resin, in order to investigate its mechanical properties and biofilm formation. In this study, 

composites were synthesized with AgNPs at 0.028, 0.042, 0.088, and 0.175%. Mechanical properties of 

composites with AgNPs at 0.028% and 0.042% were similar to those with no AgNPs. Besides that, counts of 

colony forming units (CFU) for total streptococci and S. mutans, using AgNPs at 0.042%, were 75% smaller than 

the control group without AgNPs. These data suggest that AgNPs incorporation to composite resins enables good 

mechanical properties and notable antimicrobial potential, even at low concentration. [16] To evaluate the 

influence of AgNPs incorporation on bond strength to dental substrate, Melo et al. [17] added AgNPs, at 0.1% by 

mass, to an adhesive system. The results have shown that AgNPs did not compromise the bond strength, at the 

same time that it decreased metabolic activity on biofilm, compared to control group without AgNPs. In this study 

it was also observed reduction of CFU for total microorganisms. The longevity of tooth restorations may increase 

and it helps in reduction of bacterial biofilms on teeth and restorations. It has been showed by many researchers 

that addition of  AgNPs in specific concentration  not affects mechanical properties and cytotoxicity of composite 

resins and adhesive systems.[16] The biocompatibility of AgNPs-containing restorative materials was studied by 

Zhang et al. [18] have studied the effects of AgNPs incorporation on  human gingival fibroblast viability., at 0. 

05% by mass, to a primer and an adhesive. It has been shown that AgNPs addition did not affect the cytotoxicity 

of primer and adhesive tested, evidencing the clinical applicability of this antimicrobial. Thus many studies 

showed that the antibacterial effects of AgNPs-containing restorative materials might decrease the development 

of recurrent caries.   

 
Silver nanoparticles and endodontic materials 

Bacteria are the main etiologic agent of pulpal infection and periradicular lesion formation. [16, 19, 20, 21] The 

microbiota of infected root canals is polymicrobial and is dominated by Gram-negative anaerobes. [22, 23]  The 

residual bacteria in root canal are connected with significantly higher rates of treatment failure. [23] Since 

elimination of bacteria in root canals is the key to treatment success [24], endodontic materials should ideally 

provide some antimicrobial activity [25, 26], in order to improve the prognosis of endodontically treated teeth 
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.[27] Various materials have been used as root canal fillings, among which gutta-percha is one of the most used. 

[28] This material has been proved to present slight antibacterial property, provided by the zinc oxide in its 

components; however, this does not provide to gutta-percha an effective bactericidal potential. [29,16] Shantiaee 

et al. [27] tested the biocompatibility of this new material, by comparing the cytotoxicity of nanosilver-coated 

gutta-percha and normal gutta-percha on mouse fibroblasts. In this study, after 24 hours, nanosilver-coated gutta-

percha presented cytotoxicity similar to normal gutta-percha and, after one week, it reached the lowest level of 

cytotoxicity among the tested materials. Dianat and Ataie have introduced nanosilver gutta-percha, the standard 

gutta-percha that is coated with nanosilver particles . The nanosilver gutta-percha demonstrates significant 

antibacterial effect against Enterococcus (E.) faecalis, Staphylococcus (S.) aurous, Candida (C.) albicans and 

Escherichia (E.) coli.[30]   

 

The applications of nanotechnology are not limited to filling materials but have been extended to endodontic 

applications. A bioceramic based nanomaterials (EndoSequence BC sealer) composed of calcium silicate, calcium 

phosphate, calcium hydroxide, zirconia and a thickening agent, has been developed recently. Nanoparticles have 

improved the handling and physical properties. During the hydration reaction in the root canal, a nanocomposites 

structure of calcium silicate and hydroxyapatite is formed. The hydration reaction and setting time is affected by 

the availability of water and setting time may be prolonged in overly dried canals. Nano sized particles facilitate 

delivery of material from 0.012 capillary needle and adopt to irregular dentin surfaces. It sets hard in a matter of a 

few hours providing excellent seal and dimensional stability. Upon setting, it forms of hydroxyapatite; providing 

biocompatible and bioactivity. The highly alkaline pH (12.8) gives antimicrobial properties as well  Another 

example is a silicon based sealer (Gutta-Flow Sealer) with an addition of gutta-percha powder and silver 

nanoparticles. This material is available in the form of uni-dose capsule that can be mixed and injected.This nano-

sealer has good biocompatibility, dimensionally stable and sets within half an hour. This material has been 

reported to improve the sealing capability and better resistance to bacterial penetration. For infection point of 

view, the antibacterial activity of endodontic sealers can be very beneficial. Recently, antibacterial quaternary 

ammonium polyethyleneimine (QPEI) nanoparticles have been incorporated into existing sealers such as AH plus, 

Epiphany and Guttaflow. [31] 
 
Other important step in the endodontic treatment is the chemomechanical debridement of pulpal tissue and 
pathogenic bacteria. In this stage, irrigant solutions should be used, for dissolving tissue and disinfecting the root 
canal system. [32] For this purpose, sodium hypochlorite (NaOCl) has been used for more than 70 years, and it 
remains as one of the most common solutions. [33] However, if NaOCl passes beyond the apex, it is extremely 
toxic to the periapical tissues. [34] Lotfi et al. [35] compared the antibacterial effect of NaOCl and AgNP solution 
against Enterococcus faecalis, which is a bacterium often isolated from failed endodontic treatment cases. They 
have observed that there were no significant differences among 5.25% NaOCl and 0.005% AgNPs, suggesting 
that this solution, in a remarkably lower concentration, possesses the same bactericidal effect as 5.25% NaOCl; 
hence, it could be used as a new intracanal irrigant.. 
 
Another important endodontic material is the mineral trioxide aggregate (MTA), used in many indications such as 
perforations sealing, external/internal root resorption repair, and apexification. In spite of being a material of wide 
application, the antimicrobial properties of MTA are controversial, and they seem to be limited. [ 36,37] Aiming 
to improve its antimicrobial potential, Samiei et al.[38] modified MTA by adding AgNPs, at 1% weight. Its effect 
against oral bacteria and fungi species was assessed. Results have showed that AgNPs-containing MTA possesses 
higher antimicrobial effect against Enterococcus faecalis, Candida albicans, and Pseudomonas aeruginosa, 
compared to unmodified MTA. To be used for antisepsis in root canal therapy longer than one session, silver 
nanoparticles must be able to penetrate dental tubules and the lateral channel systems and accessories. In this way, 
an adequate fluidity is necessary to facilitate penetration and draining of the radicular canal. [39]  

 
CONCLUSION 
 

The impact of nanotechnology on the field of dentistry is creating major changes with respect to improvement of 

health. Use of silver nanoparticles has had its greatest effect on restorative dentistry by contributing to the 

enhancement of antimicrobial properties of dental materials.  Silver has been most extensively studied and used 

since ancient times. The uses of silver nanoparticles are varied and many. They are already entrenched for many 

commercial applications, certain medical applications and in dentistry. In dentistry it has been advocated as an 

antifungal agent used against all type of microbes. AgNPs possess great prospective due to their antibacterial, 

antifungal, antiviral, and anti-inflammatory properties. However, the pitfall of silver nanoparticles is that they can 
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induce toxicity at various degrees. It is demonstrated that higher concentrations of silver nanoparticles are toxic 

and can cause various health problems. [40] AgNPs containing dental materials specially root canal irrigants and 

root canal filling materials present good antimicrobial properties. Many researchers have done in vitro studies. 

Since laboratory conditions do not entirely reproduce oral conditions in vivo studies are of great significance. Use 

of animal models and clinical studies to get a better understanding of the antimicrobial properties is necessary. 

[16] Studies should be carried out to determine the optimal concentration of this silver compound, in order to 

assure the antimicrobial effect without increasing its cytotoxicity and also to interrogate the Ag ion release and 

long-term properties of the AgNP-containing dental materials. Although AgNP is a promising antimicrobial, there 

are only a few studies employing it in endodontic materials. Considering that endodontic treatment success is 

highly connected to the elimination of bacteria, research involving AgNPs incorporation to root canal filling 

materials and intracanal irrigating solutions should be encouraged. Researchers must study the most suitable 

method of silver nano particles incorporation into endodontic materials. 

  
CONFLICT OF INTEREST 
There is no conflict of interest amongst the authors.  
 

ACKNOWLEDGEMENT  
None. 

FINANCIAL DISCLOSURE  
We authors report no financial interests or potential conflicts of interest. 
. 
 

REFERENCES 
 

[1]  Nagy A,  Harrison A,  Sabbani S,  Munson RS,   Dutta PK, and 

Waldman WJ.[ 2011] Silver nanoparticles embedded in zeolite 

membranes: release of silver ions and mechanism of 

antibacterial action. Int J Nanomedicine. 6: 1833–1852. 

[2] Hamouda IM.[2012] Current perspectives of nanoparticles in 

medical and dental biomaterials. J Biomed Res. May; 26(3): 

143–151. 

[3] Humberto HH, Garza-Trevino EN, Ixtepan-Turrent L, Singh 

DK. [2011]Silver nanoparticles are broad-spectrum bactericidal 

and virucidal compounds. J Nanobiotechnology 19–130. 

[4] Li R, Kim DD, Yu K, Liang H, Bai C, Li S. [2003 ]Study of 

fine silver powder from AgOH slurry by hydrothermal 

techniques. J Mater Process Technol 137: 55–159.  

[5] Gogoi SK, Gopinath P, Paul A, Ramesh A, Ghosh SS & 

Chattopadhyay A.[2006] Green fluorescent protein-expressing 

Escherichia coli as a model system for investigating the 

antimicrobial activities of silver nanoparticles. Langmuir. 

22(22): 9322–9328.  

[6] Kumar R, Howdle S, Münsted H.[ 2005] Polyamide/silver 

antimicrobials: Effect of filler types on the silver ion release. J 

Biomed Research 75B (2): 311–319. 

[7] Corrêa JM ,  Mori M, Sanches HL, Cruz AD, Poiate E, Pola 

Poiat.[2015] Silver nanoparticles in dental biomaterials. 

International journal of Biomaterials Volume  (2015):1-9. 

[8] Nam KY.[2011] In vitro antimicrobial effect of the tissue 

conditioner containing silver nanoparticles. Journal of Advanced 

Prosthodontics. 3 (1):20–24.  

[9] Lotfi M,Vosoughhosseini S, Ranjkesh B, Khani S, Saghiri M. 

Zand V.[2011] Antimicrobial efficacy of nanosilver, sodium 

hypochlorite and chlorhexidine gluconate against Enterococcus 

faecalis. African Journal of Biotechnology. 10( 35): 6799–6803.  

[10] Durner J, Stojanovic M, Urcan E, Hickel R, Reichl F-X.[ 2011] 

Influence of silver nano-particles on monomer elution from 

light-cured composites. Dental Materials. 27(7): 631–636.  

[11] CY Flores, C Diaz, A. Rubert et al.,[ 2010; ] Spontaneous 

adsorption of silver nanoparticles on Ti/TiO2 surfaces. 

Antibacterial effect on Pseudomonas aeruginosa, Journal of 

Colloid and Interface Science. 350(2): 402–408. 

[12] L. Zhao, H. Wang, K. Huo et al.,[ .2011] Antibacterial nano-

structured titania coating incorporated with silver nanoparticles, 

Biomaterials; 32( 24): 5706–5716.  

[13] Shahin Kasraei, Lida Sami, Sareh Hendi, Mohammad-Yousef 

AliKhani, Loghman Rezaei-Soufi,  Zahra Khamverdi.[ 2014] 

Antibacterial properties of composite resins incorporating silver 

and zinc oxide nanoparticles on Streptococcus mutans and 

Lactobacillus. Restor Dent Endod. May;39(2):109-114. 

[14] Patrícia Bolzan Agnelli das Neves  , José Augusto Marcondes 

Agnelli, Cristina Kurachi, Clovis Wesley Oliveira de Souz 

Addition of Silver Nanoparticles to Composite Resin: Effect on 

Physical and Bactericidal Properties In Vitro Braz. Dent. J 25 

(.2) Ribeirão Preto  2014 

[15] L Cheng, MD Weir, HHK. Xu et al.,[ 2012. ] Antibacterial 

amorphous calcium phosphate nanocomposites with a 

quaternary ammonium dimethacrylate and silver nanoparticles,” 

Dental Materials, 28( 5):561–572, View at Publisher • View at 

Google Scholar • View at PubMed • View at Scopus. 

[16] Corrêa JM,  Mori M, Sanches HL, Cruz AD, Poiate E.[ Pola 

Poiat. Silver nanoparticles in dental biomaterials. International 

journal of Biomaterials Volume 2015  

[17] MAS Melo, L Cheng, K. Zhang, MD Weir, LK A.[ 2013] 

Rodrigues, and H. H. K. Xu, “Novel dental adhesives containing 

nanoparticles of silver and amorphous calcium phosphate,” 

Dental Materials, 29( 2): 199–210,. View at Publisher • View at 

Google Scholar • View at PubMed • View at Scopus 

[18] K. Zhang, MAS Melo, L Cheng, MD Weir, Y Bai, and HH. K. 

Xu.[ 2012] Effect of quaternary ammonium and silver 

nanoparticle-containing adhesives on dentin bond strength and 

dental plaque microcosm biofilms, Dental Materials, 28, 

(8):842–852. View at Publisher • View at Google Scholar • 

View at PubMed • View at Scopus. 

[19] L Fabricius, G Dahlén, AE Ohman, and AJ Möller.[ 1982] 

Predominant indigenous oral bacteria isolated from infected root 

canals after varied times of closure,” Scandinavian Journal of 

Dental Research, 90( 2):134–144. View at Google Scholar • 

View at Scopus 



SPECIAL ISSUE (RAE) 
 _____________________________________________________________________________________________________________________  

       

   
|Jadhav et al. 2016 | IIOABJ | Vol. 7 | 6 | 77-81  81 

                           w
w

w
.iio

a
b

.o
rg

                                                                                        
 

   
                                            w

w
w

.iio
a
b

.w
e
b

s
.c

o
m

 R
E

C
E

N
T

 A
D

V
A

N
C

E
S

 I
N

 E
N

D
O

D
O

N
T

IC
S

 

[20] G. Sundqvist, D. Figdor, S. Persson, and U. Sjögren,[ 1998] 

“Microbiologic analysis of teeth with failed endodontic 

treatment and the outcome of conservative re-treatment,” Oral 

Surgery, Oral Medicine, Oral Pathology, Oral Radiology, and 

Endodontics, 85( 1):86–93,. View at Publisher • View at Google 

Scholar • View at Scopus 

[21] JC Baumgartner and WA Falkler.[ 1991] Bacteria in the apical 5 

mm of infected root canals,” Journal of Endodontics, 17( 8): 

380–383,. View at Publisher • View at Google Scholar • View at 

Scopus J. C. Baumgartner, S.-U. Khemaleelakul, and T. Xia, 

“Identification of spirochetes (treponemes) in endodontic 

infections,” Journal of Endodontics, 29( 12):794–797, 2003. 

View at Publisher • View at Google Scholar • View at PubMed • 

View at Scopus 

[22] U Sjögren, D Figdor, S Persson, and G Sundqvist.[ 1997] 

Influence of infection at the time of root filling on the outcome 

of endodontic treatment of teeth with apical periodontitis,” 

International Endodontic Journal, 30( 5): 297–306, View at 

Google Scholar • View at Scopus 

[23] Y Shantiaee, F Maziar, O Dianat, and F Mahjour,[ 2011] 

Comparing microleakage in root canals obturated with 

nanosilver coated gutta-percha to standard gutta-percha by two 

different methods,” Iranian Endodontic Journal, 6(4):. 140–

145, View at Google Scholar • View at Scopus 

[24] M. Torabinejad, C. U. Hong, F. McDonald, and T. R. Pitt Ford, 

“Physical and chemical properties of a new root-end filling 

material,” Journal of Endodontics, 21(7): 349–353, 1995. View 

at Publisher • View at Google Scholar • View at Scopus  

[25] M Torabinejad, CU Hong, TRP Ford, and JD. Kettering[1995.], 

“Antibacterial effects of some root end filling materials,” 

Journal of Endodontics, 21( 8):. 403–406, View at Publisher • 

View at Google Scholar • View at Scopus 

[26] J Kreth, D. Kim, M. Nguyen et al., “The antimicrobial effect of 

silver ion impregnation into endodontic sealer against 

Streptococcus mutans,” The Open Dentistry Journal, vol. 2, pp. 

18–23, 2008. View at Publisher • View at Google Scholar • 

View at PubMed 

[27] Y Shantiaee, O Dianat, H Mohammad Khani, and A 

Akbarzadeh Baghban, [2011 ]Cytotoxicity comparison of 

nanosilver coated gutta-percha with Guttaflow and normal 

gutta-percha on L929 fibroblast with MTT assay,” Beheshti 

University Dental Journal, 29: 62–68. View at Google Scholar. 

[28] D Kandaswamy and N. Venkateshbabu.[ 2010] Root canal 

irrigants,” Journal of Conservative Dentistry, 13( 4): 256–264, 

View at Publisher • View at Google Scholar • View at PubMed 

[29] RM Clarkson and AJ Moule.[ 1998.] Sodium hypochlorite and 

its use as an endodontic irrigant, Australian Dental Journal, 43 ( 

4):250–256, View at Publisher • View at Google Scholar • View 

at Scopus 

[30] O Dianat and M. Ataie, [2008]Gutta-percha coated with 

nanosilver particles, Invention registered number: 56019,.  

[31] Zoufan K., Jiang J, Komabayashi, T, Wang Y, Safavi KE, Zhu 

Q.[ 2011] Cytotoxicity evaluation of Gutta flow and endo 

sequence BC sealers. Oral Surg. Oral Med. Oral Pathol. Oral 

Radiol. Endodontol., 112, 657–661.  

[32] JW Harrison, T A Svec, JC Baumgartner. Analysis of clinical 

toxicity of endodontic irrigants, Journal of Endodontics, 4( 1): 

6–11, 1978. View at Publisher • View at Google Scholar • View 

at Scopus 

[33] N Rôças, JF Siqueira Jr, and KR N.Santos.[2004] Association of 

Enterococcus faecalis with different forms of periradicular 

diseases, Journal of Endodontics, 30(5):315–320,. View at 

Publisher • View at Google Scholar • View at PubMed • View at 

Scopus 

[34] F Abbasipour, V Akheshteh, A Rastqar, H.  Khalilkhani, S. 

Asgari, and M Janahmadi.[ 2012]nComparing the effects of 

mineral trioxide aggregate and calcium enriched mixture on 

neuronal cells using an electrophysiological approach,” Iranian 

Endodontic Journal, 7( 2): 79–87,. View at Google Scholar • 

View at Scopus 

[35] M Lotfi, S Vosoughhosseini, B Ranjkesh, S Khani, M Saghiri, 

and V Zand.[ 2011. ] “Antimicrobial efficacy of nanosilver, 

sodium hypochlorite and chlorhexidine gluconate against 

Enterococcus faecalis,” African Journal of Biotechnology, 10 ( 

35):. 6799–6803, View at Google Scholar • View at Scopus  

[36] F Abbasipour, V Akheshteh, A Rastqar, H Khalilkhani, S 

Asgari, and M Janahmadi, [2012]Comparing the effects of 

mineral trioxide aggregate and calcium enriched mixture on 

neuronal cells using an electrophysiological approach,” Iranian 

Endodontic Journal, 7( 2):79–87,. View at Google Scholar • 

View at Scopus 

[37] S Sahebi, M Nabavizade, V Dolatkhah, and D Jamshidi.[ 2012] 

“Short term effect of calcium hydroxide, mineral trioxide 

aggregate and calcium-enriched mixture cement on the strength 

of bovine root dentin,” Iranian Endodontic Journal, 7( 2): 68–

73, View at Google Scholar • View at Scopus 

[38] M Samiei, M Aghazadeh, M Lotfi, S Shakoei, Z Aghazadeh, 

and SMV.Pakdel, [2013] Antimicrobial efficacy of mineral 

trioxide aggregate with and without silver nanoparticles,” 

Iranian Endodontic Journal,. 8( 4):166–170,. View at Google 

Scholar • View at Scopus 

[39] Rossi-Fedele G, Guastalli AR. Osmolarity and root canal 

antiseptics. Int Endod J 2014;47:314-320. [ Links ]  

[40] Prabhu S, Poulose E.K. Silver nanoparticles: mechanism of 

antimicrobial action, synthesis, medical applications, and 

toxicity effects. International Nano Letters 2012, 3 (1:6) 

15;2(4):57–64.

 

ABOUT AUTHORS 

1Dr Rajashree Jadhav is the Associate Professor in the department of Prosthodontics and Crown and Bridge at Bharati 
Vidyapeeth Deemed University Dental College and Hospital, Pune Maharashtra, India 
2 Dr Shrinivas Bhide is the Head in the department of Prosthodontics and Crown and Bridge at Bharati Vidyapeeth Deemed 
University Dental College and Hospital, Pune Maharashtra, India 
3Dr BLV Prasad is the scientist at National Chemical Laboratory, Pune Maharashtra, India 
4Dr Bipinraj Kunchiraman, is the Assistant Professor at Bharati Vidyapeeth Deemed University Rajiv Gandhi Institute of IT & 
Biotechnology, Pune Maharashtra, India 
5Jayesh Shimpi is the Project Fellow at National Chemical Laboratory, Pune Maharashtra, India 
6Usha Nandhini is the M.Sc. student at the Biotechnology, Rajiv Gandhi Institute of Information Technology and Biotechnology, 
Bharati Vidyapeeth Deemed University, Pune, Maharashtra, INDIA 
 
 


