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Abstract 
Dental caries is the most prevalent and widespread chronic oral disease. We as dentist, need to work out 

patient-centered and personalized treatment planning to regain oral micro-ecological balance, to control caries 

progression and to restore the structure and function of the carious teeth. This article overviews the latest 

minimally invasive, nanotechnology and modali- ties of preventive and therapeutic dental caries management 

and treatment options. This new information, knowledge, and materials should encourage professionals to 

implement these methods. 
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I. INTRODUCTION 
Dental caries is one of the most common chronic infectious, multifactorial disease in the worldwide. It 

is non self- limitingtype disease which if not properly cured, it would lead to destruction of tooth. Imbalance of 

the demineralization-remineral-ization process in which demineralization occurs more, that leads to form dental 
caries. Dental caries is influenced by Acidgenerating bacteria (mutans streptococci/ present in plaque biofilm as 

well as dietary and host factors.The prevalence 

ofpermanentdentalcariesrankedfirst,andtheincidencerankedsecondamong328diseasesintheresultoftheglobalburde

nofdiseasestudyreleasedbyLancentin2017[1].60-

90%ofschoolchildrenandalmost100%ofadultpopulationareaffectedby Dental caries [2].dental caries affects 

person’s self-esteem, quality of life and also indirectly reduces nation’s 

productivityhencepreventionofdentalcariesisnecessary.[3] 

 

PREVENTIVETREATMENT 

MEASURESTOPREVENTDEMINERALIZATION 

Acidisproducedwhenbacteriacolonizeonthetoothsurfaceandmetabolizedietarycarbohydrates,theseacidsd
iffuseintoenamelanddissolvesmineralsoftoothstructure,mainlycalciumandphosphate,thisprocessisknownasdemin

eralization.Newer Chemoprophylactic agents, antimicrobial peptides, probiotics, replacement therapy, 

bacteriophage therapy, photo-dynamictherapy, sugarsubstitute, immunizationarenovelapproachesto 

preventdemineralization. 

 

NewerChemoprophylacticagents 

Traditionalagentslikechlorhexidine,triclosan,xylitoletc.helpsincariespreventionbyreducingthemutansstre

ptococcibutthese had a very short retention time in oral cavity which is a drawback. Recently binding micellar 

drug delivery system 

wasdevelopedwhichnotonlyreleasesencapsulateddrugoveralongerperiodoftimebutalsobindsfastwithinthetoothsurf

acethroughitscarboxygrups.Thiswasaccomplishedbycovalentlyconjugatingthetoothbindingmoietiestotheendsofpl

uroniccopolymer using ―’chick chemistry’. [4] Recent advances in novel active plant extracts, includes water 
soluble componentof Labiatae family (Mezine et al ); berry juice of Vaccinium plant (Ofek et al ), an essential 

oil composition from Coleus for-skohlii(Majeedetal); they allshowedsignificantinhibitory action 

againstS.mutans.[5,6,7] 

 

Probiotics 

Probioticsaredefinedaslivingmicroorganismsthataresafeforhumanconsumptionandconsideredtoprovideh

ealthben-efits when ingested in sufficient quantities. It acts either by production of antimicrobial compound that 

inhibit oral bacteriasuch as organic acids or hydrogen peroxide or low molecular weight antimicrobial 

compound, bacteriocins and 

adhesioninhibitorproducedbylacticacidbacteria;oractbydisruptingplaquebiofilmformationthroughcompetitionfor

binding 
sitesonhosttissuesandotherbacteria,andcompetitionfornutrients.Mollstametal,discoverednewstrainsofLactobacil-
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lus,includingL.reuteriCF2-7F(ATCCPTA-4965),MF2-3(ATCCPTA-4964),FJ―’Prodentis‘(ATCCPTA-

5289)&FJ3(ATCCPTA-

5290),thathavegoodantimicrobialactiononS.mutans.[8]LongtermconsumptionofmilkcontainingL.rhamuosusGGst

rainreducesinitialcaries.IngestionofL.reuteriATCC55739,BifidobacteriumDN-173010reduces S.mutansinsaliva. 

 

AntimicrobialPeptides(AMP’s) 
RobustkillingactivityofAMP’sagainstawidespectrumofbacteria’s,whichincludesdrugresistantstrainshasb

ecomepop-ular recently. These peptides have overall cationic charge and are amphiphatic mixture of alpha 

helical & beta sheet. 

TheybindtoLPS(negativelycharged)ofmicrobialmembrane,andthentheypenetrateinsidethecell&killbyintracellular

mech-

anisms.BobekdiscoverednewAMP’swhicharemorestable&resistanttoproteolysis.[9]LeungetaldiscoverednovelA

MPwhich is more stable & easy to synthesize at lower cost. [10] Reynolds et al, recently found AMP’s can be 

derived from milkprotein casein. [11] An active agent 1, 25-dihydroxyvitamin D3 (biologically active form of 

vitamin D) has been recently dis-covered to be able to induce the expression of the gene encoding LL-37 while 

cause less toxicity (host inflammatory re-sponse).[12] 

 

BacteriophageTherapy 

Virusesthatattackbacteriaarecalledbacteriophage.Thesearetargetspecific,usefulforpatientsallergictoantib

iotics,costeffective and contains no side effects. Delise & Rotkowski have described bacteriophage lytic for S. 

mutans. [13] 

RecentlylyticphageisalsodiscoveredforS.salivarius.Hence,theisolationandidentificationoflyticbacteriophagetoora

lpathogensisconsideredto beanapproachtowardsphagetherapyofdentalcaries. 

 

ReplacementTherapy 

Advances in gene engineering and DNA recombination technology that inhibits the pathogens in oral 

flora is known as re-

placementtherapy.SeveralmutatedstrainsofS.mutanshavebeendevelopedwhichlacktheabilitytometabolizeferment-

able carbohydrates to organic acid. A non-acid-producing S. mutans strain BCS3-L1 has been developed which 
produces anantibiotic called mutacin 1140, active against other S. mutans strains to replace the naturally 

occurring cariogenic strains inoralcavity. [14-16] this strainwassignificantlylesscariogenic than theparentstrain 

JH1140.Inanotherstudy, theability ofS.mutanstoproduceextracellularglucans,blockedinamutationbydeletingthe 

GTF-Cgene.[17] 

 

PhotodynamicTherapy(PDT) 

PDT is formation of reactive radical including cell death by utilizing light for activation of 

photosensitizing agent in presenceofoxygenandresultsininactivation 

ofmicroorganismrelatedtocaries.ErythrosineisappropriatephotosensitizeragainstS. mutans because of its action 

against gram positive bacteria and hydrophilic nature. There should be light source of 530nmwavelengthfor 

erythrosinewhichmay beachievedwithlow cost LED’s.[18] 
 

Vaccines 

Vaccine is defined as a Suspension of attenuated or killed microorganisms administered for the 

prevention, amelioration ortreatment of infected diseases. Specific antibody production from adaptive immunity 

against colonization of S. mutans pro-vides line of defense to caries. IGA antibodies present in saliva mediates 

immune defense in dental caries. [19] Recent re-search focus is mainly on the delivery of purified bacterial 

antigen to mucosal IGA inductive sites. Antigen I/II, GTFs andglucan-

bindingproteins(GBP)arethreemaintypeofS.mutansantigenthatareinvolvedinpathogenesisofdentalcaries. 

[20]FortheaccumulationofS.mutansandformationofdentalbiofilmsglucanreceptors(GBP)areresponsible.

Aprotectiveimmune response has been induced by GBP-B found in S mutans to experimental dental caries. [21] 

A vaccine is developedfrom active VIP (virulence-associated immunomodulatory extracellular proteins) 
(produced by S. mutans and S. sobrinuswhich supress immune response in the host by production of IL-10) 

which can prevent dental caries by inducing the im-munoneutralizationoftheVIP immunomodulatory 

effects.[22] 

 

SugarSubstitutes 

These are natural or artificial alternative sweeteners. Several clinical studies [23-25] as well as 

laboratory studies [26-27]have clearly demonstrated that sugar intake plays a major role in the initiation and 

progression of dental caries. Sugar sub-stitutes exhibit potential anti-caries effect. Takatsuka, et al. [28] 
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disclosed a sugar substitute PALATINIT that can enhancethe remineralization. Recently natural sweeteners 

including STEVIA has gained attention, stevia contains rebaudioside A 

&steviosidewhichhaspharmaceuticalpropertiesandpossess100%naturalsweetening. 

 

 

Steviahasfollowingcharacteristics:- 
 Itisanticariogenicandantiperiodontophatic. 

 Ithas0carb,0calories,0glycemicindex. 

 Itis300timessweeterthansucrose. 

 Itisnon-toxic. 

 ItisactiveagainstS.mutans,S. sorbinus,L.acidophilus,andC.albicans. 

 Ithasanti plaqueeffect. 

 Itactsashealingagentatperiodontiumlevel. 

 Ithasnumeroussystemiceffectsandits usesinpediatricpopulationisstillawaited 

 

MEASURESTOPROMOTEREMINERALISATION 

Remineralizationistheprocessofbufferingtheacidproducedbybacteriareplacingmineralswiththehelpofsali
va.Thereformaintenance of a balance between factors that promote remineralisation and those cause 

demineralization is 

essential.Newerremineralizingagents,ozonetherapyandrecentadvancesinfluoridesarepreventiveapproachestoprom

oteremin-eralization. 

 

NewerRemineralizingAgents 

Non-

invasivetreatmentofearlylesionsbythemeansofremineralizingagentsarerecentlyfocusedinmanagementofcaries. 

 

(1).CPP-ACP(CaseinPhosphopeptide–AmorphousCalciumPhosphate) 

TheanticariogeniceffectofCPP-

ACP(Toothmousse,GCCo.,Japan)hasbeenattributedtothemultiphosphoseryl-
containingsequencesofcasein.CPPactasreservoirofcalciumanditdepositshighconcentrationsofACPincloseproximit

ytothetoothsurface.StableandhighlysolubleCPP-

ACPhasbeentrademarkedasRecaldent™anditisavailableinaformofchewinggum,mouth rinses, lozenges, topical 

cream, dentifrices, sprays and energy drinks. Reynolds et al. have reported that the additionof2%CPP–

ACPtothe450ppmfluoridemouthrinsesignificantlyincreasestheincorporationoffluorideintoplaque.Invitrostudies, 

greater remineralization potential is shown by chicken egg shell powder (CESP) with higher calcium content 

andcalciumsucrosephosphate(ENAFIX). [29, 30] 

 

(2).Pronamel 

Itisadesensitizingandremineralizingagentwhichcontains5%potassiumnitrateand1500PPMsodiumfluorid

e. 
 

(3).TCP:TriCalciumPhosphate 

Greater enamel remineralization is provided with the combination of TCP with fluoride relative to 

fluoride alone. Using it intoothpasteformulation,aprotectivebarrieriscreatedaroundthecalciumforcingittoco-

existwiththefluorideionsbutthisbarrierisdissolvedwhiletoothbrushingwhenitcomesincontactwithsalivaandreleases

calcium,phosphatesandfluorides. 

 

(4).DCPD:DiCalciumPhosphateDehydrate 

DCPD is an abrasive which as shown improving effects of fluoride in mouth. In the presence of 

fluoride, DCPD which is aprecursor for apatite turns into fluorapatite. [31] Researches have shown that free 

calcium ion are increased in plaque 
fluidandtheseremainelevatedforupto12hrsafterbrushingcomparedtoconventionalsilica,ifDCPDisincludedindentrif

rices.[32, 33] 

 

(5).NovaMin 

Active ingredient of NovaMin is calcium sodium phosphate. It forms hydroxyl carbonate apatite by 

reactions of bioactiveglassmaterialwhichprovidescalcium andphosphates. 

 

(6).Enamelon 
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It is used for treating white spot lesion and repair& remineralization of tooth enamel.it consist of 

unstabalized calcium andphosphatesaltswithsodium fluoride. 

 

NanoMaterialsinDentalCaries 

Any particulate material ranges between 1-100nm are Nano particles. [34] Metallic NPs stimulates 

biomineralization viafacilitating remineralization of demineralized tooth tissues. Metal and metal oxide NPs 
have been incorporated into dentalmaterialsinorder to prevent cariesdevelopment. 

 

SilverNanoparticles 

AntibacterialactivityofAgNPshasbeenposedtooccurvia2mechanisms:freeAgionstoxicityandoxidativestre

ss. 

ItinactivatesenzymesandinhibitsreplicationofDNA&proteinsynthesisinbacteria.[35]Itisconcentrationdep

endentandtreating time dependent. [36] A considerable biofilm inhibition rate is seen in the incorporation of Ag 

NPs into compositeresin. [37] Recently Nano-silver-chitosan has been presented, it has been tested clinically for 

potential in preventing dentalcaries.[38] 

 

ZincNanoparticles 
Plaque formation is reduced by inhibiting S. mutansby Zinc NPs.[39] Zinc oxide NPs are more 

biocompatible compared 

tozincnanoparticles.[40]RecentlyNiTiwiresmodifiedwithZnONPsarepreparedasanantimicrobialagent[41] 

To improve physical properties and antibacterial potential of RMGIC, Malekhoseini et al. developed 

RMGIC containing 

ZnONPsintocompositeresin.[42]Zhangetal.designedananocompositecontainingRoseBengal(RB)loadedcopper-

dopedzincperoxideNPs(ZnO2–CuNPs),ZnO2–

CuNPs[43]forchemodynamictreatment(acidproductionofs.mutanswasweakened). 

 

TitaniumNanoparticles 

In a study, 1% w/w and 5% w/w TiO2 NPs incorporated into orthodontic composite used for bonding 

metal brackets. [44]Nitrogen dopedTiO2NPS appearstobeaviableantibacterialagentagainst cariogenic biofilms. 
 

NonIonisedCalciumFluoride 

PitandfissuresealantscontainingnanoCaF2andDMAHDMnotshowonlyhighfluoridereleasebutalsostronga

ntibacterialactivity.[45]Ghafaretal.preparedCaF2NPsandlignocaineincorporatedintoathiolatedchitosan-

basedbioadhesive.[46] 

 

OzoneTherapy 

Ozoneisapowerfuloxidizing&antimicrobialagent.Itincludesnon-

invasivetreatmentofinitialcariesbyeliminatingbacteriaassociated with caries; root caries; as intracanal irrigant; 

treatment of alveolitis, avascular osteonecrosis of jaw; anti-

plaqueagent;asadjunctinperiodontalsurgical&maintenance phase;for disinfectionofimplantsurface;totreatperi-
implantitis. 

[47] And if it is delivered to tooth surface for 10-40 secs, it can also lead to lesion reversal. Its 

mechanism of action is byeliminatingcariogenic bacteriabydecarboxylationofpyruvic acid to acetic acid. 

 

Laser 

Co2 laser irradiation increases acid resistance of enamel, Partial decomposition of the organic matrix or 

reduction of car-bonate content of the enamel surface can result to this resistance. It causes an irregular, rough 

and melted enamel surfaceand increases the bonding strength between the resin and enamel surface. Recently 

novel laser treatment is introduced byCozeanet alwhichmakestoothmoreacidresistantandeasier bindingto 

Fions.[48] 

 

Recentadvancesinfluorides 

CopolymerMembraneDevice 

A membrane-controlled reservoir type designed device containing precise amount of NaF with inner 

core of 

HEMA/MMApolymer.ItwasdevelopedbyCowsarinUSA.Rateoffluoridereleaseofdevicecanvaryfrom0.02to1mgF/

dayforupto180days. 

 

FluorideGlassDevice 
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Recentlynewdeviceisshapedinformationofdiskthatisplacedwithinplasticbracket.Itreleasefluoridebyslowl

ydissolvinginsalivawithouteffectingdevice’sintegrity.ItwasdevelopedinLeeds,U.K.concentrationoffluorideinglass

is13.3to21.9%. 

 

FluorideReleasingPellet 

Jessopetalintroducedadentalbracket&associatedkitwithattachedfluoridereleasingpelletontoothtoovercom
edraw-back of slow releasing device.[49] pellet may be replaced every 6 months to 2 years, bracket can be 

attached to patient’stoothupto 20 years. 

 

 

DCPANanoComposite 

Forpurposeofremineralisation,XuetaldevelopedDCPA(Dicalciumphosphateanhydrous)nanocompositeas

arestorativematerial which slowly releases high levels of calcium phosphate requisites. [50] Novel calcium 

fluoride nano particles areadded recently to develop stress bearing, F releasing nanocomposite (release rate 

higher than RMGIC). Further polymeriza-

blemonomerswasdisclosedwhichcontainchelatinggroup&Fexchangingmetalchelates&can“recharge”bytaking 

upofFfrom aqueoussolutioncontaininghighFconcentration(eg.fluoridatedmouthwash).[51] 
 

NewerTopicalFluorides 

IndianaUniversitydevelopedstannoushexafluorozirconatewhichisfoundtobeeffectiveinreducingtoothsolu

bilityandinprevention of dental caries. In terms of reducing enamel solubility, Amine fluoride is superior to 

inorganic fluorides and isalsosurfaceactive, itholdsFontoothenamelforlongerduration. 

 

SpecializedPhosphonate 

For enhancement of F incorporation in to tooth, Faller et al recently introduced use of specialised 

phoshonate containingpolymersor telomers.[52] 

 

Effectsincudes– 

 Desorptionofpellicleproteinsassociatedwithundesirablemicrobialspecies. 
 Hydrophilictoothsurfaceimmediateaftertreatment. 

 Maintainingsurfaceconditioningeffects. 

 

THERAPEUTICTREATMENT 

Necessarytherapeutictreatmentofthediseaseshouldbeattemptedifdentalcariesisprogressedbeyondpreventa

blestage. 

 

MinimalInterventionalDentistry(MID) 

The most current strategy for controlling dental caries is an evidence based approached focused on risk 

assessment anddisease prevention. [53]In the field of pediatric dentistry MID has come into focus recently. It 

has brought revolution of“extensionfor prevention“to“minimally 
invasive“inmanagementofcariesonmicroscopiclevel. 

 

Airabrasion[microabrasion&kineticcavitypreparation] 

Itisusedincavitypreparationsinformofsealantsandpreventiverestorations.Dentalhardtissueisremovedbyan

alterna-tive pseudo-mechanical, non-rotary method which involves bombarding tooth surface with high velocity 

particles carried instream of air. It results in pain free procedures as compared to dental drill by reducing the 

problem of heat generation,vibrationandother mechanicalsituation. 

 

Sonoabrasion 

Sonicairscalerswithhighfrequencyandmodifiedabrasivetipsareusedforremovalofsoftcariousdentin. 

 

ChemomechanicalCariesRemoval[CMCR]System 

It is softening of carious dentine by chemical agents followed by its gentle excavation. Most recently 

Carie care gel is intro-ducedwhichcontainsactiveingredientsas papayaextract 

anendoprotein,chloramine&dyes.[54] 

 

Enzymes 

Streptomycesgrisensoriginated, aspecificproteolyticenzyme. Pronaseisseenremovingcariousdentine. 
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II. CONCLUSION 
One of the basic aspects of general health is oral health and Dental caries is the most common oral 

infectious disease fromearly childhood to old age. Preventive therapy + Therapeutic therapy can lead to 
pronounced results. An increased amountof technologies are aimed at promoting tooth remineralisation, they 

should only be considered as an adjunct to treatmentuntiltheir anticariesactivity is 

demonstratedinrandomizedcontrolledclinicaltrials. 
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