IOSR Journal of Dental and Medical Sciences (IOSR-JDMS)
e-1SSN: 2279-0853, p-ISSN: 2279-0861.Volume 23, Issue 6 Ser. 6 (June. 2024), PP 10-11
www.iosrjournals.org

Role Of Nanotics In Restorative Dentistry And
Endodontics: A Review Study
Dr.Gitanjali Singh?, Dr.Yogini Shekhawat?

(Department Of Conservative Dentistry And Endodontics, Jaipur Dental College, India)
(Department Of Conservative Dentistry And Endodontics, Jaipur Dental College, India)

Abstract:

Background: The era of science and technology has evolved to such an extent that the use of dental materials
tends to miniaturised itself in the past few decades and rest to come. From macromolecules to micromolecules
and thereafter nanomolecules has proved to dictate the evolution of dental materials and technology an
everlasting phenomenon. The present paper dictates the role of nanotechnology by using miniaturised forms
such as nanofibers, nanorobotics, nanodrugs delivery systems, nanoparicles and how it acts at a nanolevel
which proves to be advantageous in different conditions. At this way certain challenges which has been faced
previously can now be resolved at a nanolevel.
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. Introduction

Nanotics is the technology which operates at a nanoscale in the range of 0.1 to 100 nanometers by
either physical or chemical modes.! Tissue engineering, dental nanorobotics, local anaesthesia, dentition
renaturalisation, permanent hypersensitivity cure, covalently bonded diamondised enamel and continous oral
health maintenance using mechanical dentifrobots. Their applications has been widely accepted due to high
surface area, high activity, catalytic surface, high adsorbent, prone to agglomeration, range of chemistries,
natural and synthetic modes.?

Electrospun nanofibers and antibiotics containing aliquots have shown wide range of efficacy by
acting on Actinomyces naeslundii, Enterococcus faecalis, Aggregatibacter actinomycetemcomitans and
Fusobacterium nucleatum.® Biomaterial is transferred to the target site using a specifically designed
micro/nanosized local drug delivery system which acts in a controlled and sustained pattern on the remaining
dental pulp and stimulates hard tissue formation.*

Il.  Review

The newly futuristic approach is looking forward to define ongoing advancements in the field of
restorative dentistry and endodontics. The applications of nanomaterials introduced in various forms i.e.,
natural, adventitious or engineered have been used in wide areas.® Nanostructured surface modifications are
important in order to enhance efficacy of dental materials.® Enhanced physical properties such as compressive,
tensile, biaxial flexural strength are improved by addition of nanohydroxyapatite crystals to restorative
materials.”® The Lava™ ultimate resin nano ceramic blocks manufactured by 3M™ESPE reveals superior
characteristic features such as desirable aesthetics, durability and fracture resistance.®Several studies proved that
superior properties has been revealed by nano ceramics and resin hybrid materials.

In restorative dentistry, nano amporphous calcium phosphate is a rechargeable compaosite resin which
improves remineralising properties and maintains Ca and Phosphorous level by continuous recharge and release
phenomenon.® Also known as smart materials as it shows the ability to neutralise bacterial acids by releasing
Ca and Phosphorous ions and thereby, preventing secondary caries.** There were several studies which proved
that incorporation of nACP in certain restorative materials such as luting cements and bonding agents showed
better results in terms of prevention of caries. Such kind of specific technique is effective upto 3 weeks without
the alteration of dentine bond strength.*?

Several other forms of modification in order to prevent secondary caries is lactose modified chitosan
(Chitlac) coated with silver nanoparticles (nAg).**Confocal Laser Scanning Microscope (CLSM) is used to
examine alteration of the morphology of biofilm. Along with addition of QPEI i.e., cross-linked quaternised
polyethyleneimine (QPEI) nanoparticles are effective against certain microorganisms and have shown several
beneficial properties such as antibacterial effect, stable within the matrix and completely capsulated.'* Calcium
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peroxide nanoparticles gain the tendency to penetrate deeper into the tooth structure by different ways such as
different forms of cracks; micro and nanocracks and hence increasing the effectiveness of whitening agents with
the help of micro or macroparrticles.?®

In the field of endodontics, there are certain forms of nanoparticles such as bioceramic nanoparticles
e.g., bioglass, zirconia and glass ceramics in endodontic sealers. They are helpful in easy adaptation to micro
irregularities and nano irregularities and improves dimensional stability, insoluble in tissue fluid, chemically
bond to the tooth structure and osseoconductivity.’® Due it’s novel property, it tend to effective against
endodontic biofilm, bond strength to dentin and ion release of calcium and phosphate ions in the form of
endodontic sealer.'” Silver nanoparticles incorporated in intracanal medicament i.e., calcium hydroxide in order
to be effective against Enterococcus faecalis.’® In a gel matrix, incorporation of nano silver particles in root
canal sealer but found to be less effective against Chlorhexidine and Triple antibiotic paste.® There are different
modes of local drug delivery systems such as microparticles ( microspheres, liposomes, nanoparticles),
hydrogels, fibers and other secondary modes such as cements, core-shell nanostructures, nanowires and filling
materials, quantum dots.?° Forms of nanoparticles such as nanodiamond particles are incorporated in gutta
percha in order to increase it’s efficacy.?

I11.  Conclusion:
In accordance with the above review, it is concluded that in order to improve the efficacy of restorative
or endodontic treatment incorporation of nanoparticles is important. This aids in achieving the effectiveness of
treatment at a nanoscale level.
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