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ABSTRACT 

 

Odontology isitheidivisioniencompassingiallidisciplinesiinvolvingitheivariousifieldsiofidentistryiandicranio & maxillofaciali 

research,irangingifromibasicistructuresitoimolecularistudiesirelateditoioralihealthiandidisease.iScientificistudyiofitheimacroscopiciandi 

microscopic structure  and diseases of teeth such as tooth decay, compromised periodontal tissue health, dental plaque and calculus, 

dentinal hypersensitivity, misaligned teeth and Dentofacial orthopedics, etc are dealt under its umbrella. Here, in this chapter we would 

like to giveiaibrieflyiintroduceiodontologyiandiitsibranchesiandifuturisticitrendsiiniodontologyithatiwillichangeitheifaceiofifuture. 
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I. INTRODUCTION 

 

Odontologyidealsiwithithediagnosisiandistudyiofitheicausesiandieffectsiofidiseasesiaffectingitheioraliandimaxillofacialiregion.iThe 

Termi""Odontology"itakesiitsioriginifromiFrenchiwordiodontologie,iodont-i+i-logiei-logy.iMouthiisioneiofitheimostiimportantIorgansiwith 

essential functions like eating and speaking. It also serves as a window into the rest of the body as many systemic conditions appear through 

oral lesions as their first symptoms. 

Dentistry is the study, examination, investigation, diagnosis, prevention, and treatment of diseases, disorders and conditions 

ofitheioralicavity,iespeciallyitheiteeth,ianditoianiextentirelatediconditionsiinitheimaxillofacialiareai[1].iAccordingitoithei1997iAmericani 

Dental Association House of Delegates,i"Dentistryiisidefinediasitheievaluation,idiagnosis,ipreventioniand/oritreatmenti(non surgical, 

surgicaliorirelatediprocedures)iofidiseases,idisordersiand/oriconditionsiofitheioralicavity,imaxillofacialiareaiand/oritheiadjacent and 

associated structures and their impact onitheihumanibodyithatiisiprovidedibyiaidentist,iwithinitheiscopeiofiher/hisieducation,itrainingiand 

experience,iiniaccordanceiwithitheiethicsiofitheiprofessioniandiapplicableilaw"i[2]. 

 

II.   HISTORICAL BACKGROUND 

 

Initheiearly medieval times, teeth ailments such as decayed teeth and mouth sores were treated by barbers  who  used  their  

sharp instruments and dexterity to take on the role of dentists. They were then called the “”Barber Surgeons”. England was the first to 

forbidibarbersifrom practicing surgery and this practice cameitoianiend when theilastibarber-isurgeonipassed away in 1820. A renowned 

surgeon coming from France, Pierre Fauchard, who is also known as the “fatheriofimodernidentistry”, revolutionized dental surgery in 

the late 17th
iandiiearlyi18th

iicenturyiwithihisiioutstanding modifications of dental instruments, inspired by instruments used by jewelers, 

watchmakers, and even barbers that he believed could potentially be employed in dentistry. [1]. Fauchard was also the first to pioneer 

and invent many methods to replace lost teeth. 

Nexticameitheieraiofimodernidentistryiiniwhichigreateriemphasisiwasigivenitoihighiqualityiandihighidefinitioniscientificievidence 

which will be used in protocol setting and deciding treatment of every illness. ADA defines Evidence-Based Dentistry (EBD) as an 

approach to oral healthcare that requires judicious integration of systematic assessments of clinically relevant scientific evidence, relating 

to the patient’s oral and medical condition and history, with the dentist’s clinical expertise, and the patient’s treatment needs and 

preferences (AdoptedibyiFDIiGeneraliAssemblyiSeptember,i2016iiniPoznań, Poland)i[3].i 

Relevantiscientificidataiwillibeiapplieditoitestifyipatient’sioralihealthiandiuseditoieducateiupcomingifutureidentists.iItiisiimportanti 

for dentistsitoibeiableitoikeepiupiwithinewiresearchiinipreventive,idiagnosticianditreatmentiofioralidisease,iandi newlyi studied ietiologyi ofi 

diseases,iespeciallyiiniregardsitoipatientisafety.iAidialogueimustibeicreatedibetweenidentalipractitionersiandidentali researchers  so  that 

patient’s treatment is always backed by scientific evidence. 

 

III.   BRANCHES OF ODONTOLOGY 

 

We all are aware of general dentistry but for specialized needs, dental treatments are divided into many headings; be it for the 

patient oritheicommunity. The various branches of Odontology are classified in theiFigurei1iand are arranged in random order. Each 

branch requires additional training in the dental school since each division focuses individually on the diagnosis, interpretation and 

treatment and maintenance of the oral and dental health care. 

 



 
Figurei1:iBranches of Odontology 

 

1. Conservative Dentistry and Endodontics: It is specialized with the evaluation, diagnosis and prompt therapy of the dental pulp 

and diseasesiofiperiapicalitissue.iItiencompassesiminimaliinvasiveitechniqueipreservingimaximumihealthyitoothistructure. 

2. OraliImplantology:iItiisitheiartiandiscienceiofireplacingimissingiteethilostidueitoicaries,icongenitallyimissingioriextractedi with 

dental implantsiontoiwhichiprosthesisican beiattached. 

3. OraliBiology:iiItiisitheibranchiconcernediwithiscientificiresearchitoidiscoverinewidiagnosticimarkersiandiaidiinitheidevelopmenti 

of therapeuticimodalitiesiinidentaliandicraniofacialipathobiology. 
4. OraliMedicineiandiRadiology: It is concerned with clinicaliexamination, evaluation and diagnosis of oral mucosal diseases 

along with the studyiandiradiologiciinterpretationiofioraliandimaxillofacialistructureidiseases. 

5. OraliandiMaxillofacialiPathology: It deals with theistudy,iexamination, diagnosis, and the treatmentiofioraliandimaxillofacial 

diseases caused by various etiologies ranging from environmental to genetic to epigenetic etiology. 

6. OraliandiMaxillofacialisurgery:iThis branch deals withiextractionsiofidecayedior impactediteethiorifor orthodonticipurposes, 

and surgeryiofitheijawsiandiotheriassociatedistructures. 

7. OrthodonticsiandiDento-facialiorthopedics:iTheibranchiwhichidiagnosesianditreatsimalalignediteethiandimodifiesimidfacei 

andimandibularigrowth in both growing and developed age groups with the help of various growth modulating appliances or 

camophlage techniques. 

8. Pediatricidentistry:iiThis branch is curatingiallidentalineedsiofichildrenirangingifromipreventiveitoitreatmentioriented. 

9. Periodontology: It deals with the examination and diagnosis followed by conservative and surgical management of diseases 

of the periodontium. It also deals with placement and maintenance of dental implants. 

10. Prosthodontics: Concernediwithireplacementiofilostiteethibyifabricationiofidentures, crowns, bridges and implant placement. 

Prosthodontists also replace other missing maxillofacial structures like ears, eyeballs, resected jaws, etc by means of intraoral 

or extra-oral prostheses. 

11. PubliciHealthiDentistry:iIt deals with theistudyiofiepidemiologyiandiapplicationiofidataitoimakeiandimodifyisocial and 

publicihealthipoliciesirelevantitoioralihealth.iItihasicommunityileveliapproachiinipreventionianditreatmentiratherithan an 

individual. 

12. Forensic Odontology: It is the branch dealingiwithidisasterivictimiidentificationiandianalysisiofihumaniteethiinilegalicontextiin 

the criminalijusticeiproceedings.iThisiisialsoiknowniasiForensiciDentistry. 

 

IV.   FUTURISTIC TECHNOLOGIES INTRODUCING IN DENTISTRY 

 

A. Artificial Intelligence 
TheidawniofiArtificialiIntelligenceibeganiini1943ianditermi“artificialiintelligence”iwasiadoptediini1956ibyiJohniMcCarthyiatia 

conference in Dartmouth.iArtificialiintelligenceihasimachineilearning,ineuralinetworks,iandideepilearningiasitheicurrentisubsets. 

Limitationsiofimachineilearningiareiovercomeiwithideepilearningiandineuralinetworksimakeitheidiagnosisiprocessimore accurate, 

rapidiandiefficient.iTheiAmericaniNationaliStandardiDictionaryiofiInformationiTechnologyi(ANSDIT)idefinediAIiasitheicapabilityiof 

a machine to carry out tasks often associated with human intellect, such as thinking, learning, and self-improvementi[4].iDentistry 

has used artificial intelligence because of the conveniences that technology improvements and digitalization make possible. i 

 

 In Conservativeidentistry, AI is being used foritheiinterpretationiofidentaliradiographsiforidetection of carious or restored teeth. 

 

 IniEndodontics,iAI may be used to evaluate the morphology of the root canal system, locate root fractures, discover 
periapical diseases, estimate the vitality of dental pulp stem cell populations, assess working lengths, and assess the outcome 

of retreatment therapies [5].i 

 

 IniOrthodontics,iAIiservesitoipredictipatient’siextractionineedsiinitreatmentiplaniaccuratelyiwithihigh success of treatment 

planiforiextractionicasesiandiiin determining when to utilize maximum anchorage [6].  It may be possible to use neural 

networks built with deep learning to identify TMJ osteoarthritis [7].iAIianalysesicraniofacial radiographsilikei cephalograms 

(CEPH)iandiorthopantomogrami(OPG)iandihand-wristiradiographsiandiinterpretations usingi landmarksicanibeiextendedieven 

furtheri[8].i 



 IniOraliandiMaxillofacialiSurgery,iAIiisiusedito assess and enhance the patient's specific post-orthognathic surgery image 

forecasts, including those that foresee how the procedure would affect facial beauty and the appearance of age [9], and 

predictinginerveiparesthesiaifollowingiimpactionisurgeriesi[10].i 

 

 IniOraliandiMaxillofacialiPathology,ineuralinetworksiisiusefuliinidetectingitumors,icystsiandiotherilesionsiofitheijaw whether 

they areiofiodontogenicioriginiorinotiusingipanoramiciradiographs.iThis provides patients with the advantages of cheaper costs 
and easier accessibility compared to CT or MRI [11].i 

 

 IniImplantology,iAIicanibeiusedito distinguish the stage of therapyiandiaccessiqualityiofiosteointegrationioni panoramic 

radiographs [12, 13].i 

 

 IniPeriodontology,iAIicanibeiuseditoidiagnoseitheistageiofiperiodontalidamage,idetermine the degree of periodontal bone, the 

junction of the enamel and the cement, and the position of the teeth.,iandiaccuratelyipredictiprognosisiofi periodontalidisease in 

theiyoungi populationi[14, 15, 16]. 

 

 IniOralioncology,iAIiisiusingiaiseriesioficlinicaliphotographsidemonstratingilesionsiofidifferentigradesiofiOSCCitoitraini and 

apply thatiinformationitoiautomaticallyidifferentiateifutureicasesibyiapplyingianialgorithmieasily.iThisiway,ianieasy,I 

conservative andirelativelyicheaperitooliisiavailableitoipractitionersiforidetectingiOSCCiearlyiandiimprovingithei prognosis of oral 

cancer [17]. 

 

B. AugmentediReality 
Augmented Reality (AR) means that through the use of holographic technology, digital visual components, audios, and other 

sensory inputs create an improved, interactive replica of the real world. It can be used both for educating professionals and for 

clinical purposes. In clinical practice, generated clinical information can be seen on the patient immediately, combining the 

physical and digital worlds. Anotheriapplicationsiisiusingidigitaliinformationitoieffectively communicate with the patient using 

three-dimensional models, stationary visual aids like photos, collages and motion pictures. A study was conducted where AR 

increased the effectiveness and safety of craniofacial recontouring in fibrous dysplasia cases [18], also one study evaluated the 

results and stated that mandibular angle oblique split osteotomy is more effective [19]. AR has been used to get higher-accuracy 

3D-CT images; thereby enhancing visibility of intra-operative distraction osteogenesis and implant placement [20, 21, 22]. 
 

C. VirtualiReality 
Iti uses a dedicated headset that completely disconnects the user from the outer world and to immerse them in a lifelike 

virtual environment. With the help of a VRicapture device, specialistiwill be able toistreamisurgeriesitoiailarge audience allowing 

medical students witness major as well as minor procedures in theioperation theatre setup virtually i[23]. Foriboth children and 

adults visitingitheidentist, multiple studies have shown that VRiis aiuseful technique to reduce anxiety [24, 25, 26]. 

 

D. Teledentistry 
Teledentistryiisioneiofitheicurrentihotitopicsiinidentistry.iPeopleiwhoiliveiiniruraliareasirarelyihaveiaccessitoidentistsibecauseiof 

distanceiandidoctorsialsoiareireluctantibecauseiofioverwhelmingipatientiloadiinitheiOPD.iTheispreadiofiteledentistryihasitheipotential 

toidrasticallyialterithis.iTeledentistryiprovidesicheaperipreventionipracticesiandiallowsipatientitoiconsultiwithi the convenience of 

virtualivisitsiandifollowiupsiatiaitouchionitheimobile.iAfteritheiadvent of COVID-19 pandemic, remote medical care’s importance has 

been realized as one of the most valuable means and it sets a background for incorporating teledentistry in general practice. 

 

E. Computer-assistedidesigningiandi3D-printing 
Theiindustryiisialreadyiundergoingiairevolutioniasiairesultioficomputer-assisstedidesigni(CAD)iandicomputer-assisted 

manufacture (CAM),iinvolving 3Diprinting, which transforms manufacturing units into  more  cost-effective,, highly efficient and 

more productive digital labs. Withi emergence of CAD/CAMitechnology,itheitoothiwhich has been prepared by the dentist for 

crown placement will be replicated either using conventional impression materials or using intraoral cameras and converted into 

aicomputeriimage.iUsing this image as template, a crown is then produced in office using this CAD/CAM machine thus efficiently 

reducing the long waiting time and limiting the use of poor performing temporary crowns. 3Diprinters can also be employed to 

generate orthodonticipatient models, surgicaliguiding templates, aligners or  retainers,iandiother dental prosthetics, appliances 

andiequipmentsiprecisely and quickly; thus the tasks thatiwoulditakeilongeritoidoiusingitraditionaliapproaches will be completed 

byienhancing workflows and resulting in reducedimanualierrorsiandilaborirequirements, endowingitheitechnology with timeiand cost-

efficiency.  

 

F. Intraoralicamera 
Theibiggestichallengeiforiaidentistiasiwelliasitheipatientiisipoorivisibilityiisipoorieveniwhenitheimouthiopeningiisiadequateiandi 

goodiilluminationiandimouthimirroriisiused.iIntraoralicamerasiofferiwideiperception,icrispiinterpretation,iandieaseiofiexecution. Thus, 

intra oralicamerai(IOC)ihasibecomeiaicrucialitooliiniprovidingioralihealthicare.iTheicumbersomeiIOCistationsiareinowireplaced with 

IOCsihavingiUSBicompatibilityiandiareilightiiniweightiandicomfortableitoiuse,iandiyieldibetteriimageiquality.iIOCsiiniconjunction 

with remoteitechnologiesipromisesianiexcellentitechniqueitoideliveripractical or simulator training andihands-on workshops in 

continued education (CDE) to dental practitioners and studentsiremotelyiwhileikeepingicostsidowniandiallowingiforitwo-way 

engagement [27]. 
 

 

 
 

 



G. SmartiToothbrushes 
Smart toothbrushes collect patient’s information and provide patient’s brushing habits to the practitioners, thereby ensuring that 

the patient is brushing his/her teeth in the adequate way with the help of its companion app. These apps also provide youngstersiwith 

engaging games helping themito maintainithe positive habitiofiroutinelyicleaningitheiriteeth. These toothbrushes have special 

handles as they are fillediwithisensors which provide real-timeifeedbackithrough theiapp, alertingiwhen the user is applying heavy 

and unnecessaryipressure, and showingiwhen andiwhereithe user isibrushing, andieven teaching themithe appropriateiwayiof 

brushing. 
 

H. DigitaliWorkflows 

HealthcareihasitoireapitheibenefitsiofidigitalizationiapplyingiAIiinitheianalysisiofidentalix-rays,iscans,iandisamples. Withithe 

helpiofiembeddedisoftwares,idigitalizationieasesiinteroperability.iAniefficientitooliinihealthieconomicsiisitheielectronicihealthi 

recordi(eHR),iwhichifeaturesistandardizedidiagnostics,iorganizediassessments,iandisystematicipatientidataigatheringispeedingiupident

aliproceduresimakingipatientsihappieriandiimprovingitheiqualityiofitheirivisits.iWithiincreasingidigitalization,identistsicaniincreaseithe

iriefficiency,iimproveitheiriqualityiofipatienticare,iandimakeimoreiaccurateidiagnoses.iInishort,itheseiareiaiwayitoimergeitheiphysicaliw

orldiwithitechnologyiandirelyimoreionitheitechnologicalisideiasiaidentist.iThisimeansiautomatingispecificitasksithatiwouldiotherwiseire

quireiaifairiamountiofimanualieffortiandiquicklyicompletingipatienticheck-ins,iforms,iwaivers,iandiotheridocumentation. 

 

I. Biomarkers 
Asidentalitechnologyiimproves,identistsishouldibeiableitoidiagnoseidentaliandisystemicidiseasesiwithigreateriaccuracy.iFori 

example,isalivaicollectioniisinoninvasivelyiandiuseditoiobtainicurrentistatusiofitheioralimicrobiome,iindicatingiinformationisuchi 

asicollagenibreakdown,ienzymeilevels,iandivariousiinflammatoryimarkersithusiscreeningiforitheseimarkersicanipredictifuturei 

courseiofidiseaseiandihelpiiniearlyiprevention.iForicentralizediclinicalilaboratoryioperations,iassayikitsiareibeingicreatediasipoint-of-

careidevicesiforiquickiandimoreistandardizediformsiwhichihaveiflexibleimicroprocessoriarchitecture,iaiminiatureisensori 

technology,iandianianalyzeriwithiintegratedimechanicaliandiopticaliinterfaces.iTheseifeaturesiareidesigneditoimeetitheineedsiofi 

researchersiinitheifuturei[28].iSalivaryireflects: 

i) Natural substance concentrations in tissue fluid and a wide range of compounds that have been added for medicinal, addiction 

treatment, or entertainment purposes 

ii) Hormonal status 

iii) Emotional status 

iv) Immunological status and responsiveness 
v) Nutritional and metabolic status and effect 

vi) Neurological effects 

 

J. Regenerative Dentistry and Stem Cells 

AistudyiwasiconductediatitheiHarvardiUniversityiiniwhichiaisynthetic,itherapeutic,ilight-curable,ibiomaterialsiwasideveloped for 

dentalitreatmentsithatisupportedinativeidentalistemicellsiinsideiteethitoirepairiandiregenerateidentin.iIticanibeiusediasirestorative 

material and can be placed directly over pulp stimulating the native stem cell population for repair and regeneration bagging them an 

award in material categoryi[29].iWithiregenerativeidentistry,ioneiwillibeiableitoiprovideiyouripatientsiwithitoothirepairithatidoesn’t 

involve invasive treatments and has promising great impact in the field of dentistry. 

 

K. Cytogenetic Techniques 
Aibroadispectrumiofigeneticiimbalances,istartingifromichromosomeinumberiaberrationsitoispecificigeneialterations,iareiseeniinior

al squamousicellicarcinoma.iOralioncogenesisitransformsiprogressivelyiinvolvingimultipleiepigeneticichangesiwhichirequires solid 

research for in depthicharacterizationiofitheitumor.iCytogeneticsihaveitheipotentialitoidetectitheseiaberrationsi priorito their clinical 

manifestation andicaniserveiasibothiprognosticibiomarkersiandipromisingitooliinipreventioniofiprogressioni[30]. Cytogenetics include 

conventional methodsiofikaryotyping,iphysicalimapping,inumerousibandingitechniques,imolecularicytogenetics, inisitu hybridization 

(fluorescent andimulticoloredifluorescent),iphylogeneticianalysis,ikaryotyping,icomparative genomicihybridization, ligation probe 

analysis, and novel techniqueiofinext-generationisequencing.iPathognomicidiagnosticiand prognostic data of specific abnormalities in 

cancer canibeianalyzedithroughimolecularicytogenetics. 

 

L. CRISPR and Genetic Engineering 

Techniques like ClusterediRegularlyiInterspacediShortiPalindromiciRepeatsi(CRISPR)iandiGene editing modifies genetic code 

producing favorable results biologically allowing scientists to manipulate and potentially eliminate hereditary disease. Greatest 

benefit of genetic engineering is that will weapon against cancers and many genetic conditions improving life expectancy and 

living standards. Many studies are undergoing to study the use of CRISPR to inactivate various oral cancer- associated genes. 

Iniorderitoifind mammalianicell genes that crucially influence oncogenic cell survival, uncontrolled proliferation, metastatic 

migration,iandidrugiresistance. LiuiZietialiusediCRISPR-Cas9 in their study for unbiased screening of T cells in entire genome. 

Such findings inspire us to investigate newer targets for cancer remedies both therapeutic and immunologic [31].iUsing this 

technique, we can eradicateiplaque-formingibacteriaiandieveniremoveivariousicancericausing oral genes as a preventive as well as 

therapeutic modality. 

 

M. NanotechnologyioriNanoscience 

Itiincludesiatomiciorimolecularileveliappliediscienceiresearchiandidevelopmentithatihasiaisignificantiimpactionialmostieveryiface 

of human health and wellbeing, includingipharmaceuticaliresearch,iclinicalidiagnosis,iandisupportiveiimmuneisystemitherapies.iIt has 

beenidemonstratedithatinanoparticlesiareimoreieffectiveithaniconventionalimaterialsiandihaveigreatericapabilitiesiinitermsiof surface 

chemistryiandibonding.iAdditionally,itheiriantibacterialipropertiesiholdipromiseiforiallimedicalitreatments,iincludingiendodontics in 

particular.iNanomaterialsiareiaihelpfulitooliinidentistryiofficesiforiairangeiofiproceduresiincludingipulpiregeneration, drug 

administration, rootirepair,icleaning,iobturation,iandicanalifillingibecauseiofitheiriversatility.iSuchidentali applications of 



nanotechnology haveiprompteditheigrowthiofitheidisciplineiofinanodentistry.iBasedionitheiristructureianditheipresence of nanopores, 

they includeidendrimers,inanotubes,inanocapsules,inanoshells,inanorings,inanobelts,inanospheres,ifullerenes, nanowires, nanorods, 

liposomes, andiquantumidots.iTheidevelopmentiofitraditionalitreatmentimodalitiesiandiadvancesiininanotechnology have the potential 

toienhanceidentalicarei[32]. 

 

V.   CONCLUSION 

 
In the current times, Dentistry has done tremendous improvementsifromiitsibeginning,ianditheifutureiforidentaliprofessionals is 

bright.iIniorderitoifacilitateidiagnosis,itreatmentiplanning,ianditreatmentioutcomeiprediction, dentaliradiology nowiprimarilyiuses artificial 

intelligenceiandineuralinetworks. Artificialineuralinetworks andiconvolutionalineuralinetworksimore specificallyiareitheitwo mostiwidely 

utilized varieties of artificial intelligence neuralinetworks.i 

Artificialiintelligenceihasiadvancediquicklyiinirecentiyears,iandiin the near future it may become a common tool in contemporary 

dentistry.iBetteriprecision,iefficiencyiandiaccuracy,ibetterimonitoring,ianditimeisavingiareisomeiofitheibenefitsiofiAI.iAIicanibeiaigame 

changeribyiprovidingiaccurateipatientistratificationiforipreciseimedicine,iprovideipersonalizeditreatmentiplansianditargetedipreventiveicare

iultimatelyiempoweringitheipatientiandifacilitatingiself-careiandiindependentihealthimonitoringitoistayiwell.i 

Initheifieldsiofioraliandimaxillofacialisurgery,ipreventativeidentistry,iconservative and endodonticsiand orthodontics, augmented 

realityiandivirtualirealityihaveibeenifoundiusefuliasiclinicalipracticeitools.iBeforeipatientsieveniundergoianyioperations,idoctorsicaniutilizei

virtualirealityitechnologyitoishowithemiwhatitoiexpectifromitheiprocedure.iAdditionally,iARiandiVRihaveitheipotentialitoicontributeito 

dentalieducationibyiimprovingitheipre-clinicalitrainingiandieducationiofistudents.i 

Teledentistryicannoticompletelyireplaceiface-to-faceiappointments,iespeciallyiforidiagnosisiandicertainitreatments.i However,i 

teledentistryioffersitheiconvenienceiofivirtualivisitsifromihome,isavingipatientsitraveliandiwaitingitime,iwhileialsoiprovidingigreateriaccess

ibilityiforithoseiwithimobilityiissuesiorilivingiiniremoteiareas.iTheiapplicationiofiIOCsiinidiagnosis,itreatmentiplanning,igoalisetting,iorali 

hygieneiinstructions,iandimaintenanceicaniimproveipatienticompliance.iAdvantagesiincludeiemergencyiassessment,ipromptipainirelief,i 

aid in monitoring treatments and safely delivering care. 

Itiisiadvantageousitoiuseisalivaiforibiomarkeridetectionibecauseiitihasireal-timeidiagnosticivalues,iisirelativelyisaferithanibloodi 

sampling,imakesiitisimpleitoicollectimultipleisamples,icanibeidoneiatitheipatient'sibedside,iisinoninvasive,isimple,iand inexpensive, poses 

littleiriskioficross-contamination,iisimoreicost-effectiveiinitermsiofisampling,ishipping,iandistorage,irequiresilessimanipulation during 

diagnosticiprocedures,iandidoesinoticlotilikeiblood.iLimitationsiincludeitheifactithatisalivaryilevelsiofisomeimarkersi are not necessarily 

aireliableiindicator.iVariousisystemicidisorders,inumerousimedications,iandiradiationimayiaffectisalivaryiglandi 

function,iwhichiiniturniaffectsitheiquantityiandicompositioniofisaliva.iAdditionally,isalivaicontainsiproteolyticienzymesiderivedifromithei 

hostiorioralimicroorganisms,ianditheseienzymesicaniaffectitheicompositioniofisaliva. 

Whileistudiesiareistilligoingioniteethiregenerationitechnologiesiandiitiisistilliinitheiriearlyistages, we predict that regenerative 

dentistry will make itsiwayiintoitheimainstreamiandibecomeiaisought-afteritreatmentiforipatientsiworldwide. 

Cytogeneticistudies,iespeciallyiwheniusingimolecularicytogeneticimethods,iprovideivitaliinformationiaboutitheionsetiandispreadi

ofioralicancer.iUnderstandingitheidevelopmentiandiprogressioniofitheseimodificationsirequiresiaimoreithoroughievaluationiofithemiinilighti

ofiparticularimarkers.iRecentiyearsihaveiseeni the  emergence of  novel technologies like NGS that show promise in the more effectivei 

detectioniofitheseimutations.iForitheitreatmentiof OSCC, severalidrug-targetedigeneitreatmentsiareiusediandibeingifurtheristudied;i 

howeverithaticanibeiachievedionlyibyicytogeneticianalysis,ialthoughithereiareicertainiissuesiwithiexpenseiandipracticalityithatimustibei 

resolvediforitheisakeiofitheipatient.iToievaluateitheifindingsiandiimproveitherapiesiforiOSCCipatients,iaimultidisciplinaryiapproachi 

betweenidoctors,iresearchers,iandicytogeneticistsicanibeiveryiimportant. 

Nanoparticle-impregnatediscaffoldsianditissueiengineeringitriadsimimiciextracellularimatrixiencouragingitheidevelopmentiofi 

hostitissuesiinianimals.iTheyiareisuitableiforiaivarietyiofidentaliapplicationsibecauseiofitheirilowitoxicity,iantibacterialieffects,iandi 

improvediprotein-surfaceiinteractions. 

CRISPR can be used in diagnostics to swiftly and effectively identify genes related in the growth, proliferation, metastasis, and 

medication resistance of many cancers. In addition to surgical management, chemotherapy, and radiation therapy, CRISPR mediated 

immune-therapy is a well known treatment form.iCRISPR will be a turning point initheitreatmentioficancer. Foritheifulliclinical 

application ofithisinoveligeneieditingitool,iresearchiandidevelopmentiareistillineeded in orderitoiaddressiissuesilikeioff-targetieffects, 

editing efficiency of CRISPR/Cas9 system,iprotocol development for its efficient delivery into the targetitissue and cell population. 

Dentalihealth'sifutureioffersiplentyiofipossibilities.iTheiareaiofidentistryiisiconstantlyievolvingiandiadaptingiasiairesultiofithei 

adventiofinewitechnologies.iTheseirecentidevelopmentsirepresentitheifutureiofidentalihealthcare, improving the patient experience. These 

emerging trends are the blueprint forioralihealthcare.iTheifutureiofioralihealthiisipromisingiwithipromisesitoiimproveipatientiexperiences. 
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