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Abstract

The most important goal in dentistry is to provide best dental care to the patients.However,this may be attained
with the help of a skilled dental professional and it's team. As the time pass by, several advances in science,
especially in medicine are leading humanity towards a new era of dentistry.Professionals and Clinical experts
with decades of experience or a dental student can look back at the advancement made in dentistry and can say
clearly that the dental profession has experienced an exciting amount of technological growth.But in
comparison to medicine,biomedical engineering,automotive and aeronautics, drugs and others,dentistry
appears to be more than a decade behind in adopting or integrating new technologies on a widespread basis.
.Dentistry has witnessed tremendous advances in all its branches over the past three decades.Starting from the
simple intra-oral periapical X-rays to  advanced imaging techniques like CT Scans (computed
tomography),cone beam computed tomography,MRI scans (magnetic resonance imaging) and ultrasound
techniques have also found place in modern dentistry.This significant shift from analogue to digital radiography
has not only made the procedures simpler and faster but also made image storage, manipulation like
image,brightness/contrast,cropping, etc. and retrieval easier. This review article focuses on the various future
perspectives of dentistry and their clinical applications.With the development of new technologies in three-
dimension and computer-aided design/computer-aided manufacturing (CAD/CAM) customized implants can be
used as an alternative to conventional implant designs
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Introduction

In the early 1900’s, dental decay was considered “gangrene” of the teeth, which mandated nothing less than
extraction. This basic procedure was replaced by the extension for prevention restorative concept introduced by
Dr. Black and it was followed by others throughout the twentieth century as the microbiological model of dental
disease took hold. This was earlier Known as macro-dentistry, it basically promoted the complete removal of all
carious tooth structure without regard for structural or biological implications.Patients throughout the world are
showing an emerging with regard to their function and aesthetic appearance [1]. Nevertheless, in some
situations, the destruction of tooth structure is inevitable and teeth have to be restored or replaced.Hence,dental
restorative endodontic treatment are still in demand, even today. The spectrum of dental restorations ranges
from small restorations such as inlays and veneers to large restorations such as dental crowns and
bridges.Also, Today's Vision is the Tomorrow's Reality.We are already experiencing immense changes, and the
21st Century will excel even in the immediate past for remarkable advances in the human condition [2]. The

digital and biological information revolutions are rapidly converging with clinical dentistry as they are in close
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association with medicine and pharmacy.The dental profession is at the threshold of new discoveries.Restorative
dentistry is conventionally one of the most fundamental aspects of dental treatment . Developments in materials,
equipment, and techniques have transformed both the art and science of restorative dentistry, and future
advancements will certainly continue the evolution of this discipline. Dental amalgam, a restorative material that
contains mercury, has been widely used for almost 150 years.In the recent years,the awareness and recognition
of the environmental implications of mercury have increased and alternative filling materials have become
increasingly more favoured [3]. Technologies which may be practical for clinical application in the near future
are mainly Establishment of stem cell banks which are readily accessible can make stem cell therapy a clinical
probability,Procedures involving the implant storage banks and respective biological pulp implants, Mainstream
tissue engineering specifically related to tissue regeneration in dentistry. This may include cell printing and
assembly on biological templates,Advanced and practical scaffold and growth factor delivery techniques and
Amenable advances in biological micro-scale and nano-scale technologies. [4]

METHODOLOGY:

This review was done based on the articles obtained from various platforms like PubMed,PubMed central and
google scholar. They were collected with a restriction in time basis from 1970-2020.The inclusion were original
research papers,in vitro studies among various conditions and articles that contain pros cons.Exclusion criteria
came into account for review articles,retracted articles and articles of other languages.All the articles were
selected based on advances in dental science.

They are determined by article title,abstract and complete article.When article holder websites were analysed on
the topic of advances in dental science,more than 2000 articles and based articles were found,when it was
shortlisted based on inclusion and exclusion criteria,the number of articles were lowered to 130 articles.When
timeline and other factors were quoted only 31 articles came into play.This article is reviewed from the 39
articles collected.Quality of articles used was assessed using a quality assessment tool and graded as strong
,moderate and weak is shown in table 1.

Table 1: Quality analysis of studies referred

S.NO AUTHOR YEAR TAKEN FROM QUALITY OF
RESEARCH

1 Blatz MB et al 2019 Pubmed Strong

2 Dubin NL et al 1974 Google scholar Strong

3 Chung Jet al 2019 Pubmed Weak

4 Pophale H et al 2007 Pubmed weak

5 Policichio P et al 2012 Pubmed Moderate

6 Qahtani et al 2018 Google scholar Moderate

7 Jingarwar et al 2014 Pubmed Strong

8 Torvi S et al 2014 Pubmed Strong

9 Deshmukh S et al 2018 Google scholar Moderate

10 Dawood A et al 2019 Pubmed Weak

11 Rajasekhar VK et al | 2009 Pubmed Moderate

12 Vaderhobli RM et al | 2011 Pubmed Strong

13 Khurshid Z et al 2015 Google scholar Strong
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14 Thostenson ET etal | 2001 Pubmed weak

15 Tani moto Y et al 2015 Pubmed Strong
16 Brunski JB et al 1992 Google scholar Strong
17 Beuer Fet al 2008 Pubmed Moderate
18 Messer PF et al 2010 Pubmed Strong
19 Anusavice KJ et al 1993 Google scholar Strong
20 Seltzer S et al 1971 Pubmed Moderate
21 Strub Jr et al 2006 Pubmed Strong

NANODENTISTRY:

Nanotechnology has made its way to become one of the most favourable technologies, and one which will
change the application of materials in different fields.Nanotechnology is a branch of science that focuses on the
study of handling matter on an atomic and

molecular scale. The quality of dental biomaterials has been boosted by the emergence of nanotechnology [5].
This technology manufactures materials with much better

properties or by improving the properties of existing materials [6]. Nanotechnology engages the characterization
and supervision of materials at the atomic or molecular level .The first is Top-down approach which is based on
solid state processing of materials: classic examples of top down processes are approaches like chemical vapor
deposition (CVD), monolithic processing, wet and plasma etching we used to fabricate functional structures at
micro

and nano-scales. The second one is bottom up approach implicates the fabrication of materials via edifice of
particles by harvesting atomic elements. Bottom-up processing is based on highly organized chemical synthesis
and growth of materials [7]. Current dental research involves gradual ingress into the preventive, diagnostic,
reconstructive, regenerative,restorative, and rehabilitative domains.A classic oral hygiene will be possible
through the aid of nano-robotics, nano materials and biotechnology.A Colloidal suspension carrying millions of
anesthetic dental nano-robots would be able to induce local anaesthesia before starting the dental treatment.The
nano- robots get deposited on the gingival tissues [8]. The dentists guide these nano-robots by moving toward
and the pulp via the dentinal tubules using nano-Computer through the chemical differentials, temperature
gradients, and positional steering and assist them to reach the inner layer of tooth mainly dentin.As Soon as they
reach the pulp, the analgesic robots close down all sensation in the tooth. After the completion of the treatment
procedure, the nanorobots may be instructed to restore all sensation and to exit from the tooth. This technique is
advantageous as it is fast and totally reversible . Rapid and stable treatment for dentin hypersensitivity is
possible by using dental Nanorobots [9].Nano composite denture teeth are made up of Polymethyl methacrylate
are nanofillers that are homogeneously distributed with excellent polishing ability, stain- resistant, have surface
hardness with enhanced wear resistance and are superb aesthetics [10].

IMAGING TECHNOLOGIES:

The initial system that was introduced in the field of imaging technologies and digital radiography in dentistry
was Radio- visio graphy Digital radiograph refers to a method of capturing a radiographic image using a solid
state technology sensor,Which breaks into electronic pieces and presents and hence stored the image using a
computer.There are currently three types of digital radiography systems available for Use in dental imaging.
They are CCD- charge-coupled device(direct system ): and CMOS- Complementary metal oxide semiconductor
(direct system ); psp- photo-stimulable phosphor (indirect system) [11], [12].
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Intraoral radiograph examination is the backbone of imaging for the general dental
practionart . It Comprise Positions of three categories ; periapical, bitewing and occlusal

The periapical radiograph is a classical radiograph that provides detailed information about the teeth and the
surrounding tissues and structures that is mainly Utilized for assessment of pulp and root canal morphology,
supporting alveolar bone status in the interdental region, detection of periapical pathology and crown / roof
fractures. It is especially useful for endodontics treatment that is for pre-treatment assessment of roots and root
canal morphology,

calcifications,fractures,periapical lesions, working angle determination quality and extent of root canal
obturation and monitoring healing after treatment [13]. An occlusal radiograph mainly focuses the occlusal
aspect of the oral cavity and displays a large segment of a dental arch that cannot be viewed on a periapical
radiograph, such as a cyst. It helps to locate Supernumerary / impacted teeth and foreign bodies in the jaws and
stores in the ducts of submandibular glands. Bitewing or interproximal radiographs are taken to evaluate inter-
proximal surfaces of 3-4 Upper and lower teeth simultaneously [14]. The film has a flap on which the patient
bites to keep the film in place against the crowns of upper and lower teeth simultaneously ( hence called bile
wing x ray) Bitewing of interproximal radiographs are particularly valuable for detecting interproximal caries in
the early stages of development before it manifests clinically [15] .

COMPOSITE DENTAL RESTORATIVE MATERIALS:

Composite dental restorations are widely used in endodontic treatment and represents a unique class of
biomaterials with severe restrictions on biocompatibility, curing behaviour ,esthetics , and Ultimate material
properties [16]. Restorative materials are presently limited by shrinkage and polymerization induced shrinkage
stress, limited toughness, the presence of unreacted monomers that remain following polymerization, and
several other factors. Fortunately,composite restorative materials have been the great focus of interest in recent
decades with the goal of improving restoration performance by changing the initiation System,monomers,and
fillers and their coupling agents and by developing novel polymerization strategies Here, we reviewed the
general characteristics of the polymerization reaction. some of the restorative techniques aiming at stress
magnitude seems to be impractical. Also, their efficiency varies depending Upon the materials employed [17].

THEORY AND MECHANISM OF ADHESIVE RESIN BONDING TO DENTIN:

Adhesion to tooth has been a subject of a considerable research interest for several decades. Because of poor
adhesion of Restorative materials to prepared teeth, early attempts to restore teeth emphasized surgical removal
of sound tissue by preparing Cavity to provide mechanical retention through the Such features as dovetails,
grooves, undercuts, Sharp angles and so forth [18].

Most priming agents interact with either the exposed collagen fibrils or the intact dentin tissue forming hybrid
layers They are,therefore, critical ingredients in the formulations that promote tissue. Adhesive interactions
Because of the importance of priming Step in dentin bonding, the morphological and analytical aspects of
primer tissue interaction, have been explored

extensively.However, the nature of. these interactions remain uncertain, and " are not fully understood [19]. The
nature of micromechanical bonding was invoked by Nakobayashi et al to explain the permeation of an adhesive
monomer 4- methacryloyl long ethyl trimellitate

anhydride ( 4-META) into the porous collagen scaffold on the etched surface of dentin, and the encapsulation
and enlargement of the Collagen network by a polymer network formed by the polymerisation of the infiltrated
monomer.Although the permeation of the monomer into the collagen scaled should be viewed as a
micromechanical phenomenon, atomic level

6428


https://paperpile.com/c/oMOunb/BL09J
https://paperpile.com/c/oMOunb/tl6q0
https://paperpile.com/c/oMOunb/XRKoP
https://paperpile.com/c/oMOunb/JItjv
https://paperpile.com/c/oMOunb/oKqJS
https://paperpile.com/c/oMOunb/qG2OF
https://paperpile.com/c/oMOunb/xxVwg

International Journal of Psychosocial Rehabilitation, VVol. 24, Issue 02, 2020
ISSN: 1475-7192

interactions potentially play a critical role in the overall adhesion process [20] .
DENTAL IMPLANTS:

Dental implants are a common treatment for the loss of teeth. The most common cause of teeth loss is
periodontitis, and other causes include dental caries,trauma, developmental defects and genetic disorders.Short
implants are considered to be simpler and more efficient by reducing the chances of various complications
patient discomfort, procedure costs , and procedure time in rehabilitation of the atrophic alveolar ridge [21].
Implant Companies have recently offered short implants of less than 8 mm. From the previous studies
comparing Standard implants with short implants and a bone graft, the survival rate ranged from 91.7 to 100% .
There was also a statistically significant higher incidence of complications in the group with a standard implant
with a bone graft [22].Sinus augmentation , in other words, sinus lifting was first described as a surgical
technique for creating a bone window in the vestibular wall of the sinus.After that the sinus epithelium was
generally raised to create a Space for bone grafting . Rothe harvesting was performed in the iliac crest area and
then placed in the prepared space [23], [24]. The healing period took about 6 months before implantation . The
use of autogenous bone, allograft and alloplastic material for bone grafting during sinus augmentation was
Suggested.The one stage approach was demonstrated, in which sinus augmentation and implantation are
performed on one surgery while the two-stage approach had the implantation taking place after several months
of sinus augmentation [25].

Custom implant using three dimensional printing (3DP ) was first used in the fields of rapid tooling and rapid
prototyping. Initially, a specifically single, personalised Subjects were manufactured by 30p in Restorative
dentistry. By combining oval scanning with a CAD CAM

design and using 30p, dental labs can produce dental prostheses( Crowns, bridges ) and plaster stone models
more rapidly, and with excellent.precision than most traditional procedures performed by lab technicians. In
addition to the usage of 3 DP cand CAD / CAM in the making of prosthesis- related components, some have
presented concepts of Utilizing this advanced technology in the planning phase of Implantation. The use of core
beam computed tomography( CRCT) Combined with CAD/CAM was suggested to produce a surgical guide for
implant placement. [26].

DENTAL PULP TISSUE ENGINEERING:

The dental pulp is a highly specialized mesenchymal tissue characterised by the presence of odontoblasts and by
the fact that it is Surrounded by a rigid mineralized tissue. The dental pulp is infiltrated by a network of blood
vessels and nerve bundles emanating from the apical region.The possibility of pulp tissue regeneration is
restricted by several factors. Due to anatomical arrangement of the pulp chamber, the dental pulp has minimal
collateral blood supply, impairing the ability of the immune system to fight infections [27]. Furthermore,
odontoblasts are post- mitotic cells that have limited ( or no) ability to proliferate. The booth repairative
competence is Observed when superficial Carious lesions stimulate Odontoblastic cells to increase their
secretion activity [28]. Dentine presents a tubular structure that keeps it in an intimate relationship with the popp
fissure through the odontoblastic process. Nevertheless, when teeth suffer injuries, such as trauma, deep cavity
preparation or severe caries lesions the odontoblasts May succumb, possibly leading the dental pulp to
irreversible pulpitis of necrosis . Responsive cells are generally stem cells [29]. They are undifferentiated cells
with varying degrees of potency and plastically capable of self-renewal and multilineage differentiation.There
are two basic Categories of stem cells classified according to their potential of differentiation;Embryonic Stem
cells ( ESC ) and Somatic stem cells also called as adult stem cells of mesenchymal (Stem cells) .While the use
of Esc is limited by ethical issues, somatic stem cells constitute a more favourable cellular source of to be brain,
skin,hair follicles, skeletal muscles, bone marrow and dental tissue and five types of dental MSC were isolated
and characterized; the dental pulp stem cells ( DPSC) from pulp of permanent teeth,stem cells of human
exfoliated teeth, (SHED) and immature dental stem cells [30]. Morphogenetic signalling molecules are proteins
that bind to specific cell membrane receptors and induce a cascade of processes that results in the generation of
a new tissue.There are several Growth factors which controls the activity of stem cells,cell and its division by
regulating the rate of proliferation, inducing differentiation into another Cell type, or by inducing the stimulation
of cells to synthesize mineralizable matrices. such molecules play a key role in the formation and repair of death
and pulp [31]. The formation of a mineralised barrier at sites of pulp exposure after direct pulp capping is an
example of the potential of a dental pulp repair. Notably, the denting matrix is a reservoir of growth factors
capable of stimulating tissue response after being mobilized [32].
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TOPICAL ANESTHESIA:

Topical anesthetics alter pain thresholds by controlling pain sensations through a blockade of signal that are
transmitted from the peripheral sensory nerve fibres.Cocaine

been used as a topical anaesthetic agent in the past for it's potent anesthetic effect and local vasoconstrictive
properties, but it's Use is currently very limited because of high toxicity and risk of acute addiction [33].Topical
anesthetic products are in the form of sprays, solution, gels and ointments, There is a wide range of indications
for topical anesthesia in dentistry and a specific agent should be chosen in accordance with purpose of its
Use.Generally, topical anesthesia is applied by after dying the mucous membrane or skin, where the anesthesia
will be administered and spraying of Using a cotton swab to apply the minimal amount required to produce an
adequate effect. Since the duration of action of the topical anesthetic is about 10 minutes, the subsequent
procedure should be performed in approximately two minutes after administration. Methods of use vary for each
product [34]. Traditional topical anesthetic agents with benzocaine and lidocaine as active ingredients are
available in various forms and products, topical anesthetic can induce allergic reactions of side effects.

DENTAL MATERIALS:
The use of materials to rehabilitate tooth Structures is constantly changing to benefit the

patient and clinician.In the recent times,newer materials processing techniques and technologies have
Significantly improved the dependability and predictability of dental material for clinicians [35].The greatest
obstacle, however, is in choosing the right combination for continued jokes. Finding predictable approaches for
successful restorative procedures has been the goal of clinical and material scientists [36]. Any dental material
like restorative materials used in the oral cavity must satisfy some basic perquisites;they must be similar to
booth structures in their physical and mechanical properties, resist masticatory forces, and possess an
appearance similar to natural dentin and enamel.Pit and fissure sealants: It consists of dimetha-acrylate
monomers with sodium fluoride and poly ( methyl methacrylate - co methacrylic) fluoride.The addition of
fluoride did not alter the retention properties of the realandy [37].

DENTAL SCULPTURE:

GAD/CAM for dental manufacturing is growing at a fast pace. The laboratory profession discovered timely on
what clinicians are slower to recognize CAD/CAM works.It is quicker , more economical,predictable,
consistent [38]. Merits of CAD/ CAM technology ris designs, fabricates and places all ceramic restorations in a
single patient visit.

Restorations have demonstrated excellent fit,Strength and longevity.Using CAD/ CAM technology a number of
steps are simplified . In the currently available CAD / CAM systems using the shape design by the CAP/ CAM
Systems without considering contact sliding movements of the upper and lower teeth, and technicians perform
manual adjustments to the model after milling with the CAM [39].

CONCLUSION:
The next generation of regenerative treatment techniques may involve the synthesis and

assembly of bio proteins by the nano robots.When these nanorobots and entities are simply injected to the
targeted location, they weave up the collagen framework onto which the proteins are assembled, also are the
possibilities where dental tissues are grown to specific requirements and transplanted on a regular basis. The
possibilities are infinite and coveting.

There ground breaking strategies may provide an innovative and novel biology based strategy
new generation of clinical treatments for dental diseases.No one can know for certain what

the future of dentistry will have.In the near future,we will see an integration of dentistry into
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comprehensive health care and an increased focus on the link between oral health & overall health as we enter
the 21st century computer assisted technology for diagnosis and

treatment, and gene-mediated therapeutics, which alters the genetic structure of teeth to make them impervious
to decay will likely play an important role in the future of dentistry.
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