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ABSTRACT 

Nanotechnology is the study of manipulating matter on atomic and molecular level, 

which provides a novel and possibly superior approach for the identification of oral 

diseases and also in designing of more biocompatible dental materials and techniques 

useful in dental practice. The present article discusses the use of nanotechnology in 

dentistry and also the latest innovations in oral health care, nanoincorporated products, 

and issues of patient safety and occupational health. 

Keywords: Nanodiagnostics, nanotherapeutics, nanofillers, nanotechnology, 

nanodevices 

 

INTRODUCTION 

The term nanotechnology was first introduced by Richard Feynman in 1959 to the scientific 

approach of creating functional materials, devices and systems through control of atoms on a 

nanometer scale and exploitation of novel phenomena and properties at that length scale 
1
. 

This was practically made possible by Eric Drexler in the mid-1980s when he emphasized the 

potential of molecular nanotechnology.
2,3

The term “Nano” is derived from the Greek word 

“dwarf ”. More simply speaking, one nanometer is one-billionth or 10-9 of a meter.
1,4-8

What 

makes the concept of nanotechnology exciting is that their size is smaller than the critical 

lengths defining many physical events. With the application of nanotechnology in the 

medical field, it would be possible to customize the diagnostics and treatment plans based on 

the genetics of each patient.
9,10

 

 

NANOTECHNOLOGY IN DENTISTRY 
Nanodentistry will make the maintenance of near-perfect oral health possible by the use of 

nano materials, biotechnology and nanorobotics.
10

 

 

NANODIAGNOSTICS AND NANOIMAGING  

This technology will help in the use of nanodevices for early disease identification at cellular 

and molecular level. The efficiency and reliability of diagnostic methods using human fluids 

or tissue samples by using nanodevices could be increased by nanomedicine.
11

In the case of 

in-vivo diagnostics, it could develop devices which will be able to work inside the human 

body in order to identify the early presence of disease, tumor cells and also identify and 

quantify toxic molecules.
12 
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In digital imaging radiographs obtained by nanophosphors scintillators with low radiation 

dose high quality images are produced. 

Nanoelectromechanical systems and cantilever array sensors could be the methods of the 

future in the detection of cancer, bacteria, fungi and viruses .
13

 

 

NANOTECHNOLOGY IN ORTHODONTICS  
Sliding a tooth along an arch wire involves frictional type of force that resists this movement. 

Use of excessive force might cause root resorption and loss of anchorage. By coating the 

orthodontic wire with inactive fullerene-like tungsten disulfide nanoparticles known for their 

excellent dry lubrication properties, a reduction in this friction was observed by Redlich et 

al.
14 

These nanorobots could directly manipulate periodontal tissues thus allowing a rapid, 

painless tooth straightening, rotating, vertical repositioning within minutes to hours.  

 

NANOTECHNOLOGY IN PROSTHODONTICS  
Impression materials: Nanofillers are integrated in vinyl poly siloxanes, thus producing 

unique addition silicone impression materials. This material is claimed to have better 

properties such as flow, adhesiveness. It also has improved hydrophilic properties hence 

fewer voids at margin and better model pouring and enhanced detail precision . 

Implants: The most frequent cause of failure of implants is insufficient bone formation 

around the biomaterial immediately after implantation, with coating of nanoparticles over the 

dental implants, adhesion and integration to surrounding tissues is improved . The surface of 

the implant which may be ‘macro’, ‘micro’ or ‘Nano’ structured, plays a main and critical 

role in determining biocompatibility and bio integration because it is in direct contact with 

the tissues. The nanostructured materials can exhibit enhanced mechanical, electrical, 

magnetic, optical properties compared with the conventional mic micron-scale or macro –
scale counterparts.

15 

 

NANOTECHNOLOGY IN PERIODONTICS  
Dentinal hypersensitivity: Natural hypersensitive teeth have eight times higher surface 

density of dentinal tubules and diameter twice as large as non-sensitive teeth. Dental 

nanorobots could selectively occlude these tubules within minutes and thus offers patients a 

quick and permanent cure . These nanorobots reach the dentinal tubules and proceeds toward 

the pulp, guided by chemical gradients, temperature differentials, all under the control of 

nanocomputer. They can reach the pulp in approximately 100 seconds thereby offering a 

rapid relief of sensitivity.
15,16,17

 

Drug delivery: Periodontal therapy requires local delivery of drugs for more predictable 

results of treatment. Drug delivery systems based on triclosan incorporated nanoparticles 

have been developed. Pinon-segundo et al. have produced triclosan-loaded nanoparticles by 

the process of emulsification-diffusion, in an attempt to obtain a novel delivery system for the 

treatment of periodontal disease.
18

 Tetracycline based microspheres are also being evaluated 

for placement in periodontal pockets.  

 

NANOTECHNOLOGY IN CONSERVATIVE DENTISTRY AND ENDODONTICS  
Tooth durability and appearance: Durability and appearance of tooth may be improved by 

replacing enamel layers with covalently bonded artificial materials like diamond and 

sapphire. They have 20 times more hardness and failure strength than the conventional ones 

and are also biocompatible. Nanorobotic dentifrice (dentifrobots) delivered by mouth wash or 

tooth paste could prevent accumulation of supra and subgingival calculus and may also 

metabolize the trapped organic matter into odorless, harmless vapors and aid in calculus 
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debridement. They measure 1-10 micron and also may have the property to deactivate them if 

swallowed.  

Nanocomposite resins: Non-agglomerated discrete nanoparticles that are homogeneously 

distributed in resins or coatings to produce nanocomposites have been successfully 

manufactured by Nanoproducts Corporation. The nanofiller used: Aluminosilicate powder 

with a mean particle size of 80 ran 1:4 M ratio of alumina to silica and a refractive index of 

1.508. These nanocomposites have superior hardness, flexural strength, modulus of elasticity, 

decreased polymerization shrinkage and also have excellent handling properties.
19

 A recent 

study by Xu et al. has evaluated the incorporation of nanosized CaPO4 particles into resin 

based-composites, with a resulting improvement in stress bearing capacity as well as ion 

release that could inhibit dental caries.
20,21

 

Nanoparticulate based disinfection in endodontics: The efficacy of nanoparticles to 

disinfect root canals has gained popularity in the recent past. This has been attributed to the 

broad spectrum of spectrum antibacterial activity.
22,23

The nanoparticles evaluated on 

endodontics include Chitosan, zinc oxide and silver.
24,25

 The efficacy of chitosan and zinc 

oxide nanoparticles against Enterococcus fecalis has been attributed to their ability to disrupt 

the cell wall. In addition, these nanoparticles are also able to disintegrate the biofilms within 

the root canal system . Silver nanoparticles are being evaluated for use as root canal 

disinfecting agents. It has been shown that 0.02% silver nanoparticle gel is able to kill and 

disrupt Enterococcus faecalis biofilm . 

Another revolutionary introduction in the field of endodontics, the fundamental basis of 

which lies in nanotechnology, is bioactive glass (SiO2-Na2O-CaO-P2O5. The use of SiO2-

Na2O-CaO-P2O5 has been suggested for root canal disinfection . The antimicrobial effect of 

bioactive glass is due its ability to maintain an alkaline environment over a period of time . 

The efficacy of 45S5 bioactive suspension – nanometric/micrometric hybrid as an 

antimicrobial agent showed that a ten-fold increase in silica release and 3 units of pH 

elevation was found with the nanometric bioactive glass . 

 

CONCLUSION 

Nanotechnology is a growing  field of scientific research that features the application of 

nanomaterials and devices in all the areas of dentistry . Nanodevices are of great interest 

when considering advances in nanotechnology. However more research, investigations and 

clinical trials are required for the application of nanotechnology in dentistry  and to take the 

the modality to the next level with social acceptance . Nanotechnology is foreseen to change 

health care by serving as a novel method for disease diagnosis and prevention, drug. 
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