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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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l. 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 plague biofilm as
well as dietary and host factors.The prevalence
ofpermanentdentalcariesrankedfirst,andtheincidencerankedsecondamong328diseasesintheresultoftheglobalburde
nofdiseasestudyreleasedbylLancentin2017[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)

Robustkillingactivityof AMP’sagainstawidespectrumofbacteria’s,whichincludesdrugresistantstrainshash
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]Leungetaldiscoverednovel A
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 Iytic for S.
mutans. [13]
RecentlylyticphageisalsodiscoveredforS.salivarius.Hence,theisolationandidentificationoflytichbacteriophagetoora
Ipathogensisconsideredto 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, 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.
IthasOcarb,Ocalories,Oglycemicindex.

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(ENAFI1X). [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
fluidandtheseremainelevatedforuptol2hrsafterbrushingcomparedtoconventionalsilica,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),Zn0O2—
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.

NonlonisedCalciumFluoride

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.ltwasdevelopedbyCowsarinUSA.Rateoffluoridereleaseofdevicecanvaryfrom0.02tolmgF/
dayforuptol180days.

FluorideGlassDevice
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Recentlynewdeviceisshapedinformationofdiskthatisplacedwithinplasticbracket. Itreleasefluoridebyslowl
ydissolvinginsalivawithouteffectingdevice’sintegrity. ltwasdevel opedinLeeds,U.K.concentrationoffluorideinglass
1513.3t021.9%.

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—

o Desorptionofpellicleproteinsassociatedwithundesirablemicrobialspecies.
o Hydrophilictoothsurfaceimmediateaftertreatment.

e Maintainingsurfaceconditioningeffects.

THERAPEUTICTREATMENT
Necessarytherapeutictreatmentofthediseaseshouldbeattemptedifdentalcariesisprogressedbeyondpreventa
blestage.

MinimallnterventionalDentistry(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&Kkineticcavitypreparation]

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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1.  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.

REFERENCES

[1]. Global, Regional, And National Incidence, Prevalence, And Years Lived With Disabilityfor 354 Diseases And Injuries For 195
Countries And Territories, 1990-2017:A Systematic Analysis For The Global Burden Of Disease Study 2017. Lancet, 2018.

[2]. Petersen PE, Bourgeois D, Ogawa H, Estupinan-Day S, Ndiaye C. The Global Burden Of Oral Diseases And Risks To Oral Health.
Bull World Health Organ 2005; 83:661—9.

[3] Gambhir RS, Singh S, Singh G, Singh R, Nanda T, Et Al. Vaccine Against Dental Caries- An Urgent Need. J Vaccines Vaccin;
2012; 3:136.

[4]. Chen F, Liu XM, Rice KC, Et Al. Tooth-Binding Micelles For Dental Caries Prevention. Antimicrob Agents Chemother Nov, 2009;
53(11):4898-902. [Pubmed: 19704121]

[5]- Mezine, |.; Zhang, HZ; Petteruti, M., Et Al. Oral Care Compositions Derived From The Labiatae Family. US7517541. 2009.

[6] Ofek, I.; Weiss, E.; Kashman, Y., Et Al. Anti-Microbial-Adhesion Fraction Derived From Vaccinium. US6843993. 2005.

[7]. Majeed, M.; Prakash, S. Composition And Methods Containing An Antimicrobial Essential Oil Extended From Coleus Forskohlii.
US6607712.2003

[8]. Mollstam, B.; Connolly, E. Selection And Use Of Lactic Acid Bacteria For Reducing Dental Caries And Bacteria Causing Dental
Caries. US7517681. 2009.

[9]. Bobek, LA. D-Isomers Of Antimicrobial Peptide. US7271239. 2007.

[10]. Leung, KP; Concannon, SP. Antimicrobial Peptide And Methods Of Use Thereof. US749498. 2009

[11]. Reynolds, EC.; Dashper, SG.; O'Brien-Simpson, NM., Et Al. Antimicrobial Peptides. US7588752. 2009

[12]. Wang TT, Nestel FP, Bourdeau V, Et Al. Cutting Edge: 1,25-Dihydroxyvitamin D3 Is A Direct Inducer Of Antimicrobial Peptide
Gene Expression. J Immunol Sep 1;2004 173(5):2909-12.[Pubmed: 15322146]

[13].  Delisle, A.L And Rotkowski, C.A.Lytic Bacteriophages Of Streptococcus Mutans. Current Microbiology 1993; 27: 163-167

[14].  Hillman, JD. Replacement Therapy For Dental Caries. US5607672. 1997.

[15].  Hillman, JD. Lactate Dehydrogenase Mutants Of Streptococcus Mutans. US4324860. 1982.

[16].  Hillman, JD. Method Of Controlling Dental Caries With Streptococcus Mutans Mutant Strains.US4133875. 1979

[17].  Fu Chen And Dong Wang. Novel Technologies For The Prevention And Treatment Of Dental Caries: A Patent Survey. Expert
Opinther Pat. 2010 May; 20(5): 681-694

[18].  Juliana Yuri Nagata MD Et Al. Antibacterial Photodynamic Therapy For Dental Caries: Evaluation Of The Photosensitizers Used
And Light Source Properties. Photodiagnosis And Photodynamic Therapy; 2012; 9: 122—131

[19]. Islam B, Khan SN, Khan AU. Dental Caries: From Infection To Prevention. Med Scimonit Nov;2007 13(11):RA196-203.
[Pubmed: 17968308]

[20]. Taubman MA, Nash DA. The Scientific And Public-Health Imperative For A Vaccine Against Dentalcaries. Nat Rev Immunol
Jul;2006 6(7):555-63. [Pubmed: 16729013

[21].  Smith DJ, Taubman MA. Experimental Immunization Of Rats With A Streptococcus Mutans 59-Kilodalton Glucan-Binding Protein
Protects Against Dental Caries. Infect Immun Aug;1996 64(8):3069—-73. [Pubmed: 8757835

[22]. Da Conceicao Tavares Gomes, MD.; Das Neves Ferreira Da Silva, PM.; Ruavilanova, MJ. Vaccineagainst Dental Caries Based On
Virulence-Associated Immunomodulatory Extracellular Proteinsproduced By The Cariogenic Bacteria Streptococcus Sobrinus And
Streptococcus Mutans.US7541041. 2009.

[23].  Gustafsson BE, Quensel CE, Lanke LS, Et Al. The Vipeholm Dental Caries Study; The Effect Ofdifferent Levels Of Carbohydrate
Intake On Caries Activity In 436 Individuals Observed For Five Years. Actaodontolscand Sep; 1954 11(3-4):232-64. [Pubmed:
13196991]

[24].  Marthaler TM. Epidemiological And Clinical Dental Findings In Relation To Intake Of Carbohydrates.Caries Res 1967;1(3):222—
38. [Pubmed: 4384379]

[25]. Kandelman D, Gagnon G. A 24-Month Clinical Study Of The Incidence And Progression Of Dentalcaries In Relation To
Consumption Of Chewing Gum Containing Xylitol In School Preventiveprograms. J Dent Res Nov;1990 69(11):1771-5. [Pubmed:
2229617]

[26]. Konig KG, Schmid P, Schmid R. An Apparatus For Frequency-Controlled Feeding Of Small Rodentsand Its Use In Dental Caries
Experiments. Arch Oral Biol Jan;1968 13(1):13-26. [Pubmed:5237553]

[27]. Grafand H, Muhlemann HR. Telemetry of plaque pH from interdental area. HelvOdontol Actal1996;10:94-101.

28. Li X. The remineralisation of enamel: a review of the literature. J Dent 2014;42:512—-S20. DOI: 10.1016/S0300-5712(14)50003-6. 5.

Takatsuka, T.; Nakao, A. US7300645. 2007

29. Mony B, Ebenezar ABR, et al. Effect of chicken egg shell powder solution on early enamel carious lesions: an in vitro preliminary

study. J ClinDiagn Res 2015;9(3):2C30-ZC32. DOI: 10.7860/ JCDR/2015/11404.5656.

30. Sargod SS, Bhat SS, et al. Remineralisation potential using calcium sucrose phosphate (enafix) on artificial carious lesion—a polaroid

microscopic study. Ind J Appl Res 2015;5(1):421-423.
31. Walsh LJ. Contemporary technologies for remineralisation therapies: a review. Int Dent 2009;11(6):6-16.
32. Hemagaran G. Remineralisation of the tooth structure—the future of dentistry. Int J PharmTech Res 2014;6(2):487-493.
33. Kalra DD, Kalra RD, et al. Non fluoride remineralisation: an evidence-based review of contemporary technologies. J Dent Allied Sci
201

34. R. Sheervalilou, M. Shirvaliloo, S. Sargazi, S. Shirvalilou, O. Shahraki, Y. Pilehvar-Soltanahmadi, A. Sarhadi, Z. Nazarlou, H.
Ghaznavi, S. Khoei, Application of nanobiotechnology for early diagnosis of SARS-CoV-2 infection in the COVID-19 pandemic, Appl.
Microbiol. Biotechnol. 105 (7) (2021) 2615-2624.

35. E. Alhomaidi, S.A. Jasim, H.I.M. Amin, M.A. Lima Nobre, M. Khatami, A.T. Jalil, S. Hussain Dilfy, Biosynthesis of silver
nanoparticles using Lawsoniainermis and their biomedical application, IET Nanobiotechnol. 16 (7-8) (2022) 284-294.

36. R. Pokrowiecki, T. Zareba, A. Mielczarek, A. Opali’'nska, J. Wojnarowicz, M. Majkowski, W. Lojkowski, S. Tyski, [Evaluation of
biocidal properties of silver nanoparticles against cariogenic bacteria], Med. Dosw. Mikrobiol. 65 (3) (2013) 197-206.

DOI: 10.9790/0853-2210071217 www.iosrjournals.org 17 | Page



Recent Advancement In Management Of Dental Caries

37.A. Mirhashemi, A. Bahador, A. Sodagar, M. Pourhajibagher, A. Amiri, E. Gholamrezayi, Evaluation of antimicrobial properties of nano-
silver particles used in orthodontics fixed retainer composites: an experimental in-vitro study, J. Dent. Res. Dent. Clin. Dent. Prospects

15 (2) (2021) 87-93.

38. V.E. dos Santos Jr, A. VasconcelosFilho, A.G.R. Targino, M.A.P. Flores,A. Galembeck, A.F. Caldas Jr, A. Rosenblatt, A new “Silver-
Bullet” to treat caries inchildren—nano silver fluoride: a randomised clinical trial, J. Dent. 42 (8) (2014)945-951.

39.R. Lynch, D. Churchley, A. Butler, S. Kearns, G. Thomas, T. Badrock, L. Cooper, S. Higham, Effects of zinc and fluoride on the
remineralisation of artificial carious lesions under simulated plaque fluid conditions, Caries Res. 45 (3) (2011) 313-322.

40. S. Jiang, Y. Zhang, F. Alsaikhan, A.T. Jalil, M.K. Gol, A. Tarighatnia, A meta-analysis review of the effect of Zn-doped synthetic
polymer materials on bone regeneration, J. Drug Deliv. Sci. Technol. (2022), 103792.

41. M. Gholami, M. Esmaeilzadeh, Z. Kachoei, M. Kachoei, B. Divband, Influence of physical dimension and morphological-dependent
antibacterial characteristics of ZnO nanoparticles coated on orthodontic NiTi wires, BioMed Res. Int. 2021 (2021), 6397698. [84] Z.
Malekhoseini,

42. M.B. Rezvani, M. Niakan, M. Atai, M.M. Bassir, H.S. Alizade, S. Siabani, Effect of zinc oxide nanoparticles on physical and
antimicrobial properties of resin-modified glass ionomer cement, Dent. Res. J. (Isfahan) 18 (2021) 73.

43. CuO nanocomposite, Nucl. Instrum. Methods Phys. Res. Sect. B Beam Interact. Mater. Atoms 458 (2019) 184-188. [97] Y. Zhang, W.
Liu, Y. Huang, Y. Wang, X. Chen, Z. Chen, Bacterial biofilm microenvironment responsive copper-doped zinc peroxide
nanocomposites for enhancing chemodynamic therapy, Chem. Eng. J. (2022), 137214.

44. S.R. Tavva, S. Gorantla, V. Muddada, T.V.D. Mahendra, R.R. Lenka, S. Sah, R. Prasad, P. Duvvada, Quantification of titanium release
from titanium dioxide impregnated composites in orthodontic bonding—an in vitro study, J. Indian Orthod. Soc. (2022),
03015742211056244.

45. X. Fei, Y. Li, M.D. Weir, B.H. Baras, H. Wang, S. Wang, J. Sun, M.A.S. Melo, J. Ruan, H.H.K. Xu, Novel pit and fissure sealant
containing nano-CaF2 and dimethylaminohexadecyl methacrylate with double benefits of fluoride release and antibacterial function,
Dent. Mater. 36 (9) (2020) 1241-1253

46. H. Ghafar, M.I. Khan, H.S. Sarwar, S. Yaqoob, S.Z. Hussain, I. Tarig, A.U. Madni, G. Shahnaz, M.F. Sohail, Development and
characterization of bioadhesive film embedded with lignocaine and calcium fluoride nanoparticles, AAPS PharmSciTech 21 (2) (2020)

60.

47 .Rudrakshi C, MLV Prabhuji. Ozone therapy in dentistry. JIDA -Journal of Indian Dental Association; September 2014; 8(9).

48.Cozean, C.; Powell, L.; Nammour, S. Method and laser apparatus for preventing tooth decay. US7163400. 2007.

49 Jessop, N.; McLean, BS.; Lewis, P., et al. Dental brackets for retaining a medicament-releasing pellet on a tooth and kits including such
brackets. US7097449. 2006.

50.Xu HH, Sun L, Weir MD, et al. Nano DCPA-whisker composites with high strength and Ca and PO(4) release. J Dent Res Aug; 2006;
85(8):722—7. [PubMed: 16861289]

51. Xu, X.; Burgess, JO.; Ding, X.; Ling, L. Fluoride-releasing compositions. US6703518. 2004

52. Faller, RV.; Baig, AA.; White, DJ. Method of enhancing fluoridation and mineralization of teeth.  US7387774. 2008.

53. Y. Momoi, M. Hayashi, M. Fujitani et al., “Clinical guidelines for treating caries in adults following a minimal intervention policy—
evidence and consensus based report,” Journal ofDentistry, vol. 40, no. 2, pp. 95-105, 2012.

54. KarthikVVenkataraghavan et al. Chemomechanical Caries Removal: A Review & Study of an Indigenously Developed Agent (Carie Care
TM Gel) In Children. J Int Oral Health, 2013; 5(4):84-90.

[27].

DOI: 10.9790/0853-2210071217 www.iosrjournals.org 18 | Page



	PREVENTIVETREATMENT
	NewerChemoprophylacticagents
	Probiotics
	BacteriophageTherapy
	ReplacementTherapy
	PhotodynamicTherapy(PDT)
	Vaccines
	SugarSubstitutes

	MEASURESTOPROMOTEREMINERALISATION
	NewerRemineralizingAgents
	(1).CPP-ACP(CaseinPhosphopeptide–AmorphousCalciumPhosphate)
	(2).Pronamel
	(3).TCP:TriCalciumPhosphate
	(4).DCPD:DiCalciumPhosphateDehydrate
	(5).NovaMin
	(6).Enamelon

	NanoMaterialsinDentalCaries
	SilverNanoparticles
	ZincNanoparticles
	TitaniumNanoparticles
	NonIonisedCalciumFluoride

	OzoneTherapy
	Laser
	Recentadvancesinfluorides
	FluorideGlassDevice
	FluorideReleasingPellet
	DCPANanoComposite
	NewerTopicalFluorides
	SpecializedPhosphonate


	THERAPEUTICTREATMENT
	MinimalInterventionalDentistry(MID)
	Airabrasion[microabrasion&kineticcavitypreparation]
	Sonoabrasion

	ChemomechanicalCariesRemoval[CMCR]System
	Enzymes

	II. CONCLUSION
	REFERENCES

