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Abstract 
Nano technology is the multi disciplinary science and technology, which has emerged as new science exploiting specific 
phenomena and direct manipulation of materials on nanoscale. Nanotechnology deals with the physical, chemical, and 
biological properties of structures and their parts at nanoscale dimensions. It's established on the concept by creating 
functional structures by controlling corpuscles and molecules on a one-by-one basis by different physical and chemical 
synthesis methods. Developments in materials science and, nano biotechnology is especially forestalled to provide elevates 
in dental sciences and initiations in oral health-related diagnostic and therapeutical methods. 
Keywords: Nano Science, dentistry, Nanocomposite, Nanorobots, Nanomaterials. 
 

Introduction 

The term nanotechnology is derived from the Greek word 
nanos, meaning dwarf. The nobel prize winner Richard 
Phillips Feynman, during 1959 in his speech, cited that 
‘there is a plenty of room at the bottom’ to the American 
Physical Society, had first projected the discovery of 
dimension of at a billionth meter scale

1
. The term 

nanotechnology was acquainted by Norio Taniguchi in 
1974, when he mentioned a production technique to get 
extra high accuracy and ultra-fine dimensions

2
, later in 

1986, K. Eric Drexler contributed to its development by 
introducing the concept of molecular nanotechnology in 
his 1986 publication of creation 

3
. Applications within this 

field started within the Eighties with the innovation of the 
scanning tunnelling microscopes and therefore the 
discovery of nanotubes and fullerenes 

4-6
. Nonetheless, 

major initiatives started at the starting of this century, 
thence ushering in the era of nanotechnology. 

Development of Nanotechnology 

The main objectives of nanotechnology are to enable the 
analysis of structures at the nanoscale, to empathize the 
physical attributes of structures at the nanoscale, to 
fabricate nanoscale structures, with nano-precision, and to 
establish a linkup nanoscopic and macroscopic creations by 
fabricating adequate methods. Nanotechnology involves 
the exploitation of materials, devices, and systems 
showing properties that is dissimilar from those found in 
macro and micro scale. In the nano dimension (1-100 nm), 
the lower limit confined to the size of a hydrogen atom          
(0.25 nm) and the upper limit embarks on from a size 

where phenomena different from larger structures start 
seeming. In layman’s terms, if a toddlers marble is 
compared to a nanometre. A measure would seem as the 
earth’s diameter. This novel scale of engineering induces 
researchers of various areas including medical specialty 
and dental medicine. An overview from the general 
applications of nanotechnology will render to improve the 
understanding the concept. However, this review will focus 
on the current applications of nanotechnology in dental 
medicine, and the novel materials and techniques that 
have been explicated utilizing its principles for diagnosis, 
prevention, reclamation, and pulp/ periodontal re-
formation. 

Nano material research falls under two approaches. The 
bottoms-up approach deals with the creation and 
development of new smart materials or devices, wherein 
various processes are utilized to induce nanostructures to 
self assemble at a desired scale and then organize into 
higher macro scale structures.

8,9
 Various particles 

formulated at the nano scale include nanorods, nanotubes 
quantum dots, fullerenes, and nano capsules. Next one is 
the top-down approach deals with the enhancement of 
existing materials, where the existing structures are 
contracted and miniaturized into the nanorange with their 
molecules consecutively rearranged to achieve the desired 
properties.

8,9
 Research in the medical sector is directed 

toward the development and application of nano devices 
in the sphere of diagnostics, drug delivery and 
therapeutics. 
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Nanotechnology in Dental Sciences 

The area of dental medicine is receiving unprecedented 
support from the biotechnological sector in the form of 
new inventions that include improvised diagnostic aids and 
treatment devices. Different nanoparticles appropriate for 
drug and gene delivery are being designed and tested for 
safety, control, and proper use. Drug delivery system is 
therapeutical arrangements that can control the discharge 
of dose drugs and deport the medicines optimally. One 
such agent is nanotube. It is open-ended barrels that can 
carry infinitesimal amounts of dose drugs within their 50-
100 nm wide drug cells. The open ends of these tubes are 
covered up with pH or thermosensitive caps which 
decompose upon arrival conflagrated sites. Likewise, 
carbon fullerenes and polymeric nanoparticles also are 
developed as drug delivery vehicles 

16, 17
. These carriers 

own antibody-modified surfaces, which enable drug 
delivery to specific target sites that are unapproachable to 
carrier-free dose drugs.

17
 

Recently, 2-layered iron compound magnetic nanoparticles 
were utilized in associate animal study for cancer tissue 
destruction.

18
 , after these nanoparticles are injected into 

tumors, and a magnetic field is applied, exchange coupling 
takes place between the two layers, resulting in locally 
increased temperature which can potentially destroy the 
cancer tissue. The field of dental medicine is receiving new 
support from the biotechnological sector, in the form of 
novel innovations that include improvised diagnostic aids 
and treatment devices. Bone replacement materials 
developed via nanotechnology are commercially available 
19-20

, Bone engrafts with more benevolent features can be 
developed with the use of nanocrystalline hydroxyapatite. 
Moreover, it was shown that nanocrystalline 
hydroxyapatite energised the cell proliferation required for 
periodontic tissue re-formation. 

Prospective applications of tissue engineering and stem 
cell research in dental medicine include the discourse of 
oral facial cracks, bone augmentation, cartilage re-
formation of the mandibular joint, pulp reanimate, 
periodontal ligament regeneration, and implant 
osseointegration showing in figure. Tissue engineering 
allows the position of implants that eliminate a elongated 
convalescence amount, ar biologically and physiologically a 
lot of stable than antecedently used implants, and may 
safely support early loading.

16,17
 

Surveys related to the re-formation of bone tissue 
comprise a major part of the studies in the tissue-
engineering. Nanoscale fibers are similar in shape to the 
arranging between collagen fibrils and hydroxyapatite 
crystals in bone. The perishable polymers or ceramic 
materials that are often preferable in bone tissue 
engineering, may not have sufficient mechanical survival 
contempt, their osteoconductive and biocompatible 

properties in spite of their osteoconductive and 
biocompatible properties. Studies performed in recent 
years suggest that nanoparticles can be used to raise the 
mechanical properties of these materials. The main reason 
for favouring nanoparticles is that the range of dimension 
of these structures is the same as that of cellular and 
molecular constituents. Bone replacing materials acquired 
via nano-technology are commercially accessible. 

Bio - nano based Dental implants 

Natural bone surface has a roughness of approximately 
100 nm, and such nano details are consequently important 
on the surfaces of implants. Osteoblast proliferation has 
been stimulated through the initiation of nano size 
particles on the engraft surface.Roughing the implant 
surface at the nanoscale level is essential for the cellular 
reception that passes in the tissue.

23
 

Titanium implants treated with a nanostructured atomic 
number 

20
 surface coat were inserted into rabbit tibias, and 

their effect on osteogenesis was investigated; the 
nanostructured calcium coat increased the responsiveness 
of the bone around the implant.

25
 Many in-vitro studies 

have shown that the nanotopography of the implant 
surface considerably affects osteogenic cells and that the 
nanoscale surface morphology enhances osteoblast 
adhesion. Moreover, the nanoscale surface morphology 
augments the surface area and thus provides an increased 
implant surface area that can react to the biologic 
environment.

25-28
 

Nanocomposite for artificial teeth 

Nanotechnology allows for the product of nano-sized filler 
corpuscles that are congenial with dental composites; 
thence, a greater amount of filler can be added into the 
composite resin matrix.

31
 accretionary interest in 

aesthetical regainings in recent years has led to further 
developing of material that have the equivalent color as 
that of teeth.

29
 The Newest approach in composite resins is 

the execution of nanoparticle technology into recuperative 
materials.

16
 Nanoparticles allow the production of 

composites with a smoothen surface after the smoothing 
process and confer premium esthetic lineaments to the 
material. Composite resins comprising such corpuscles are 
easy to shape and have a high degree of strength and 
resistance to attrition. Hence, the area of use of resins 
containing nanoparticles is wider than that of composites 
holding hybrid and microfill fillers.

29
 Bacteria cause plaque 

accretion and succeeding periodontic disease by cohering 
to the rough surfaces of restitutions.

35
 numerous articles 

have suggested that importantly smoother surfaces were 
attained using composites with nanofiller compared to 
other composites. This is because nanocomposites have 
very much smaller sizes and contain greater amounts of 
filler posed. Nanofiller technology has enabled the 



Ramakoteswara Rao N et al. International Journal of Medical and Biomedical Studies (IJMBS) 

 

96 | P a g e  
 

assembly of nanofill composites by drawing along the 
aesthetic options of microfill composites and also the 
mechanical lineaments of hybrid composites.

29
 In-vitro 

analyses have shown that these composites had 
preferential physical, mechanical, and esthetical features. 
Seeing these characteristics, the nanocomposite may be a 
tangible example of an ideal composite. 

Dentifrobots (Nano robotic dentifrice): 

Nano computers that have been programmed via acoustic 
signals utilised for ultra ultrasonography can ensure 
nanorobotic functions.

11
 Nanorobots (dentifrobots) left by 

gargle or toothpaste on the occlusal surfaces of teeth can 
make clean organic residuals by moving end-to-end the 
supragingival and sub gingival surfaces, unceasingly 
preventing the aggregation of the calculus. These 
nanorobots can move as fast as 1 to 10 micron/second, are 
safely inactivated while they're swallowed. 

Dental hypersensitivity 

Natural supersensitive teeth have eight times higher 
surface density of dentinal tubules and diameter with 
double as large as nonsensitive teeth. Rehabilitative dental 
nanorobots, using native natural materials, could 
selectively and accurately occlude specified tubules within 
moments, offering patients a quickly and permanent 
cure.

51-53
 

Orthodontic treatment. 

Orthodontic nanorobots might directly manipulate the 
drugs tissues, permitting fast and painless tooth 
straightening, rotating and vertical position inside minutes 
to hours.

54
 

Nano Surface engineering in dentistry  

Though enamel, cement, and bone are formed by the 
organized accumulation of apatite crystals with carbon 
dioxide, enamel tissue has distinct characteristics because 
it doesn’t contain collagen and reconstructing is not 
possible. Nanoparticles presented plays an important role 
during enamel bio mineralization, spontaneous self-
assembly of the amelogenin protein in nano-spheres plays 
an important role in controlling the growth of apatite 
crystals with carbon dioxide. These processes can be 
applied for making other mineralized tissues such as bone 
and cement, in which nano-structures were similarly used. 

Although enamel, cement, and bone are formed by the 
organized accumulation of apatite crystals with carbon 
dioxide, enamel tissue has distinct characteristics because 
it does not contain collagen and remodelling is not 
possible. Nanoparticles plays an important role during 
enamel bio mineralization, spontaneous self-assembly of 
the amelogenin protein in nano-spheres plays an 
important role in assuring the growth of apatite crystals 

with carbon dioxide. This process can be enforced for 
forming other mineralized tissues such as bone and 
cement, in which nano-structures were similarly used. 

Dental caries; a study that inquired the bacteriostatic 
effects of silver, zinc oxide, and gold nanoparticles on 
streptococci variations, which induces dental dental caries, 
reported that compared to the other nanoparticles, silver 
nanoparticles had an antimicrobic effect in lower 
concentrations and with lower toxicity.

48
 So, use of 

toothpaste containing nanosized calcium carbonate 
enabled remineralisation of early tooth enamel wounds. 
Thoroughly and effectively cleans the root canal and allow 
applying material precisely. Afterwards using nano brush 
rosin sealants can diffuse deep into dentin tubules and 
lateral channels. 

Nanotechnology images in oral and maxillofacial surgery 

More advances in digital dental imaging techniques are 
also expected with nanotechnology. In digital 
radiographies obtained by nanophosphor scintillators, the 
radiation dose is diminished and high-quality images are 
obtained.

4
 identified cell manipulation and surgery 

performed with tools sized at the molecular level will 
provide great benefits, particularly in tumour tissue 
surgery. 

Applications of Nanotechnology in Dental sciences 

Nanotechnology is anticipated to find its application in all 
the specialisations of dental sciences. A few of its 
applications as reported in the literature, would include 
improved diagnosing and discourse of oral cancers, 
nanorobotic manufacture and installment of a biologically 
autologous whole replacement tooth, in production of 
subocclusal-dwelling nanorobotic dentifrices extradited by 
gargle or toothpaste which would patrol all supragingival 
and subgingival surfaces at least at one time a day, 
metabolising entrapped organic matter into harmless and 
odourless vapors and playacting continuous calculus 
debridement and in production of a colloidal solution 
containing billions of activistic analgetic micron-size dental 
robots to be instilled on the patient's gingiva resultant in 
anesthesia. 

Nanodentistry 

Nanodentistry will make conceivable sustenance of 
comprehensive oral health by applying nanomaterials, 
including tissue engineering and dental nanorobots. These 
nanorobot functions may be controlled by an onboard 
nanocomputer that executes preprogrammed instructions 
in response to local sensor stimuli. New potential 
treatment opportunities in medicine could embrace 
anesthesia, teething renaturalization, and permanent 
hypersensitivity heal, complete orthodontic realignments 
during a single office visit, covalently bonded diamondised 
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enamel, and continuous oral health maintenance using 
mechanical dentifrobots. When the first micro-size dental 
nanorobots is formed, dental nanorobots might use 
specific motility mechanisms to crawl or swim through 
human tissue with navigational precision, acquire energy, 
sense, and manipulate their surroundings, achieve safe 
cytopenetration and use any of the multitude techniques 
to monitor, interrupt, or alter nerve impulse traffic in 
individual nerve cells in real time.. Alternatively, the 
dentist may issue strategic instructions by transmitting 
orders directly to in vivo nanorobots via acoustic signals or 
other means.

54,55
 

Nanotechnology has improved the properties of various 
kinds of fibres.

56,57
 Polymer nanofibers with diameters in 

the nanometer range, possess a larger surface area per 
unit mass and permit an easier addition of surface 
functionalities compared to polymer microfibers.Polymer 
nanofiber materials have been studied as drug delivery 
systems, scaffolds for tissue engineering and filters. Carbon 
fibers with nanometer diamensions showed a selective 
increase in osteoblast adhesion necessary for successful 
orthopedic/dental implant applications due to a high 
degree of nanometer surface roughness.

57,58
 

Challenges 

Nanomedicine needs engulfing the challenges for its 
utilization, to boost the inferring of pathophysiologic basis 
of illness, bring additional advanced diagnostic 
probabilities, and yield additional economical therapies 
and preventive attributes. Molecular technology is 
destined to become the core technology underlying all of 
twenty first century medication and medical specialty. 
Societal emergences of public acceptance, ethics, 
regulation and human safety with new products are the 
major disputes to face. 

Future perspective 

Nanotechnology plays an important role; it will change 
dentistry, healthcare, and human life more profoundly 
than many developments of the past. As with all 
technologies, nanotechnology carries a significant 
potential for misuse and abuse on a scale and scope never 
seen before. However, they also have potential to bring 
about significant benefits, such as better use of natural 
resources, improved health, and reduced environmental 
pollution. Hollow nanospheres, core shell structures, 
nanocomposites, nanoporous materials, and 
nanomembranes will play a growing role in materials 
development for the dental business.

59 

• Nanotechnology is foreseen to change health care in a 
fundamental way 

• Development of Novel methods for disease diagnosis 
and prevention 

• Therapeutic selection tailored to the patient's profile 

•   Drug delivery and gene therapy 

• Development of nanoneedles 

• Introducing nanoencapsulation techniques and 
nanorobots. 
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