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100ntroduction

Aldangeldfldevelopmentall@bnormalities,@cquiredldiseases,@ndldegenerativeldhanges
resultlihfoothdiscolourationsiwhichléannotbefemovedbySimpledrushinglor[professionall]
toothldleaningl@anduseloff@brasives. ForfhefreatmentdfSuchlStains, [@hemicalbleaching s
aldonservative,iboth[Substance[Saving@lternativefolotherfestorativeproceduresiSuchlas]

veneeringorfheplacementofidrowns.
1l

Forfreatmentdfifhe@bove-mentionedldiseasesbut@lsoforpurel@osmeticlindications,fhe
DeTreyDivisionOfIDENTSPLY [dffersiinderfhebrandlluminé@systemlofprofessionall]
toothiwhiteningproducts.

O

[lMluminéhome10%[and15%l[areléarbamideperoxide-basediwhitening(gelsforidentist-
monitored(at-homereatment.[The15%[fluoride-containingNersion[offerslafaster@ndimorel]

intensiveWhiteningléffectfhanfheldonventional10%ersion.
0

[lluminéofficelhakesUseof@mew, ihnovativeléhemicall@donceptlandldeliveryformforthe]
controlledlreleaseoffhiydrogen(peroxide.Itlightensuplib@Shadeslih[30minutesiwithout
heat,Tlight, [or[gingivallsolation.dlluminélafficelisldfecommended@s@alpre-treatmentboost o
[lluminéMomel[Tooth(Whitening[Gelslor@slalstand-alonefreatment.Il

a

Thelluminé[Tooth(Whitening[products,fheir[presentationsforms,[andfheproduct]
information({separate@ookletsiordentist, [patient,[Andldentalfechnician) havebeen
specificallyldeveloped(ibmeethelfequirementsiSetbytheEuropeanfCommissionfor]
MedicalDevices. I

O



2[TTooth[Discoloration

Indheield@fldonservative@estheticldentistry, loothMleachingineetsthedemanddfhon-
destructivefreatmentofldiscoloured(feethlin[@iarietyoflindications.[However,[Success@nd]
efficiencyoflthe Bleaching@reatment,[@ndihelSelectionldffheinostSuitablefechniquel@nd
clinicallprocedureldependlponiSeverallissueslibbeldonsidered.[Onel¢haracteristic@llfooth [
bleachingproceduresbavelihlGommonlkihedxidativelélimination[or@tleastfheldecreaselih
dental(Stains[(please(See[Chapterdforldetailsioniheldhemistrylofhis[process).tlis[dbvious
thatleaching8uccessldependsoniheatureoffhedentalStain.[ToAvoidhasking6f]
pathologicalldonditions,[itlis(mandatoryhatfhefeason(forfheldiscolorationlisinderstood]
priorodreatment.d

TheldlinicallylperceivedShadeslofluinstainedieeth@reldeterminedby(thelinherentdentine]
and@namelShades@slilustratedihFigure[l.TheloveralllShadesofldiscolouredfeeth@re@n
combinationoflfooth(stainfandihelihherentfbothShade(Spouge1973;Visciolet[al.[2000).0]

O

Inherent Clinical{overall)
toothldolor toothdolor

Spougel1973; Viscio, [Gaffar,[Tu2000 |:

Figureld ThelgdlinicallylperceivedShadelofllinstainedfeethlis[determinedd
byfhelihherentldentinelandénamelShades[{Spouge1973;[
Visciolet[al.[2000).[P:[pulp;D:[dentine;E:[@namel.0

0

Commonly, foothldiscolorationlis[dlassifiedfegardingIbcation[@nd[aetiology[ofthelstain.In
general,[dentalldiscoloration[danbelgroupedlihtoléxtrinsiclandlihtrinsic[Stain[dependingéon]

U 0 2



thellocationlofléchromophors[dausing(stain.[Extrinsic[Stainlis[Gonfinediothelfboth[Surface
whereaslihtrinsic3tain,de.[discolorationdffheldentalardfissue,ik[dausedbyldolouring
compoundsldeposited(oripermeatedlintoldentine@nd/or[énamel.[On[@geing, franslucent]
enamellgetshinner;fhe@pparentioothidolourisfhenldeterminedbyfheldarkerldentined
shades.[Structurallabnormalitiesloflénamellorldentineldountl@among(dtherdeasons(foriooth ]

discoloration.d

2. 1Extrinsic[Btain

Extrinsic[Stainslare[dausedDyfheldepositionldflchromogenicaterialldonfhefbothSurfacel
wherein[adhesion[oflitheléhromogens[oniheliboth[Surfacelplays(algriticallfole.Thelenacity]
ofléhromogenfadhesionlis[determinedbyfhelihteractionforces, Butfheselmechanismsarell
notiyetfullyllnderstood. Mowever,lihltheldase[0ffypicalfanninléhromogens(dausing(é.[d.[]
tea,[doffeel@ndedWinelStains,@dhesion[oflchromogensVialSalivalproteinsonfhefooth
surfacelislassumed(as(outlinedlin(Figure[2[(Nathoo,1997).[Salivalproteins(are[Selectively]
bondedialdalciumDridges,fThusformingfhelpellicle.[AtfheléarlyStagelofStaining,
chromogensthemselves(are@ssumed(iolihteractiwithfhepelliclelrialhydrogenbridges.[AtD
this[Stage, food(StainsdanbeiemovedbyfoothBrushingwith[Standardfooth[pastes.[
However,food[and{obaccolstains@re&nown(ibldarkenlandecomeliorelfenaciousiover(al]
longerperiodofime.Especiallyfheldervicalportionsoffhefeeth@adjacentibfhelgingivald
margins[oftenecomelyellowishlorBrownish.[Chemicall@nalysis(ofaged(stainsioffood@nd]
beverages(ievealedfhelpresencedffurfurals@ndfurfuraldehydelderivatives.[Thesel
compoundsl(are[products(ofthe Millarddeaction(nonenzymaticBrowningeaction), whichis[al
seriesldflchemicallfearrangementsfandeactionsbetweenSugars@nd@minol@cids{Visciolet
al.[2000).[Ageingof(extrinsic[Stains(isotyet{fullylunderstoodBut(Seems(ibbe[felated Wwith[]
theStrengtheningoflfthe MondingoflchromophorsibihefbothSurface.Wsually,fheseldaged
extrinsic[stains[dannotbefemovedDyfoothBrushing.Professionalldleaningiwith[@brasive ]
pastesloriwhiteningWwith[@Dleaching@agentlareMecessaryibightenfeeth.[Tenacious[Surface
stains@refhighlyl@amenablelibbleaching,@lthoughlstainsiarelmoredifficultfofemovefrom]
pits,dissures,[grooves, driénamelldefects{Goldstein(ét(al.[1995).0

O
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Figure20 Modelloflthelihteractionl@ffanninsiwithfhepellicle[[(Nathoo[
1997).00

O

BindinglofldolourlessimaterialsibieethWwith[Subsequentlreactionfoléhromogensimaylalsol]
resultlihéxtrinsiclStains.[Foréxample,dolourlessiStannousfluoridelisproneoeductionfo
tinySulfuridyllgroupslofipellicle[proteinsidausingldarkéxternallnetallic[Stain.[Another[
examplelisrown[Stainldausedbyfedoxeactionsldfchlorhexidine.lRemoving(Stainsof]
antimicrobial@gentsdequiresbleachingwith[oxygenatinglagents((Nathoo[1997).0

2.20Intrinsic3tainOd

Unlikelextrinsicldiscoloration,ihtrinsicldiscoloration(is[duelfo[éhromogeniclaterialllbcated]
withinfheldentine[orl@namel.[Aetiologyloflihtrinsicldiscolorationdanbelpre-eruptive@and/ord
post-eruptive.Intrinsic[Stains[arefotiemovablebybrushingorlany@brasivelprocess,but[]
canbefeducedbybleachingwithiagentsipenetratinglénamell@ndldentineoldecolourisefhel
chromogens.[However,[persistentlintrinsiclStainsmaybefreatedfor@lbngeriperiodthan]
extrinsicldiscolorationolightenfeethf@andSometimesibleachingldoesihotléliminate

discoloration(otally.[]

Theldevastating[éffectldf(Someliedicamentation[givenSystematically, [@speciallyduringd
toothformation, is[displayedbyfeeth0fyoungpeopleWwithlyellow, BrownOrlgreylntrinsicl
stains[oflthe[antibioticetracycline.[ThelseveritylofStainsfand8Specificldolourdependsionihel
durationlofl@administration[offetracyclinelandhe[Stageoffoothformation@tthefimeofuse.
Teethl@relfhostSusceptibledoietracyclineldiscolorationlinléarlyldhildhoodlduringfooth
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developmentlandleévenpre-natally, eginningwithfhelSecondirimesterofpregnancy. s
believedihatfetracyclinelislincorporatedlihtofhefoothStructurelduringldalcificationiall
complexationfwith[@alcium(ibns.[Theldyeldausingfheldiscolorationfesultsfrom@c
photochemicaleactiondflfhesel@omplexesiwhen(fetracyclinelaffectedfeethlareléxposedio]
sunlight,iwhichliswhy(ihelabiallSurfaces(oflihelincisorsiendioldarkenorelquicklyiolgrey
orbrownwhilefheolarsemainyellowforlalongerfime{Goldsteinlétlal.[1995).[Fully
formed(ieethlih[@dultsiihaybe[Stainedfrom(iakingfhelietracyclineMinocyclinefor[@acne.This[
discolorationldanbeldausedfromldeposition[offetracyclineihlS8econdaryldentinel@siwelllas[]
from[Soakinglih(Salival{Haywood[2000).0 [
Serious(ietracyclinelStains@reatherpersistentiandisingbleaching, [discolorationdandften
onlybelfeduced{Glocknerlgt@l.[1997;MHaywood[1997).[However, [dnleéxtendingfreatment
timel@and@doncentrationdfl@ctiveihgredientLighteningbflévenldark@etracyclinelStainséan
belachieved[{Leonard2000, Haywood[2000).0

Teethl@an[@cquirelihtrinsiclStains@fter@ruptionduefofraumaloniheeeth. Bloodpenetrates
intoltheldentinefubuliandheldegradationproducts@ndlironldomplexesiéauseldiscoloration.]
ForlfhelSameldeason,ih[Someldasesl@éndodonticallyfreatedmon-vitalfeethléxhibit[]
discoloration@fter[Somelfime.[Theseldiscolorations[danbelfeducedor(éveniemovedby[]
bleaching.[MHowever,Withfion-vitaldeeth, [preferencelisisuallyldiveniblihternalbleaching,
sincelin(this[daselitlisimorelefficientlthan@nléxternalbleachingprocedurel{seelChapter(3).0
Intrinsic[8tains[dausedbyDloodldegradationproductsidepositedWwithinfheldentineldanlalso
beldausedbyhaematologicalldisordersiSuchlaslérythroblastosisfetalis,fhalassemia,@nd]
sickle-celllanaemiabecauseoffheaffecteddoagulationS8ystem[(Nathoo1997;Visciolét[al.[
2000). [

AnotherSourceloflintrinsicl3tainslarelagedldentalhaterialsike WootHillingaterials, ZincO
oxide[éugenoll@dements,[drlamalgam{Glockner[etal.[1997).0

2.307ToothDiscoloration DuelfloS$tructurallAbnormalitiesO

Fluorosislis[@lypicalldiseaselresultinglinf@abnormallstructure(oflthel@énamel.[Endemiclénamel]
fluorosislis(dausedbyléxcessivelintakeloffluoridelduringl@namelformationland(dalcification,
resultinglinldiscolorationfand(Surfaceldefects,[Soldalled®mottled[@énamel”.[Typically,@ffected
teethShowlpaper-whiteflecks, [@reaslofyellowfobrownorlévenldark[greylstains. Ifimottlingd
is[Serious[énough,[@namell@ppearsiopaque,d¢halkywithoutlglazel@andustre[of(healthyieeth.[]
BleachinglistiewedfobeMisefulfolbwerldontrastbetweenfheseWhite@reas@ndiheldark
stainsliblimprovelaesthetics.Bleachingdanlalsobelan@djunctivelifreatmentprecedingt
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veneering.[However, iffluorosis(daused(SeverelackloflénamellorDareldentine,bleaching
shouldnotbeMised@tall{Goldsteinlétldl.[1995).0

2.4000Tooth[DiscolorationDuelo[AgeingU

Changeslhbothldolour@imostlihevitablyldccompany@geing.Mostmewlyformedieeth
exhibitdatherihick,[@venl@énamellwhichlhodifiesihelihherentbasedolour(dfthelunderlying
dentineMesultingih@nnilkyWhite[@ppearanceFihel@destheticlideallihfoday’sSociety.
Numerouslgenetic,[@nvironmental,[hedical,[and[dentalldausesldescribedl@abovelmove@away]
fromhisideallduebldentalStains.[Asoods, beverages,@ndicotineaveldumulative
stainingléffect,feethlisuallyldarkenlon@geing.[Additionally,[Stainsbecomeltoreienacious]
andldarkerldueliol¢hemicalfeactions.Microcrackslanddefectslinthel@énamelSurfacelénable[
extrinsicléhromophorsiiblpenetratelintolfthel@énamellihatesultslihihtrinsiclStain.[Onlageing,U
thinningoflénamelldlsoldauseslashiftfo@ldarker@pparent@olour.(AtfhelSamelimelasihed
enameldecomeslthinnerlSecondaryldentinelisldepositediwhichlis[alhaturallprotectivel]
mechanism.[Theldombinationof@llFactorsidreates@niolddbokingfooth. Wsually,inlessthe
enamellisadlyiworn, bleachinglisanlefficientfechniqueolighteneethlof(olderpatients]
(Goldstein[et[@l.[1995).0



3TechniquesorToothWhitening

Techniquesorioothiwhiteningldanbeldlassified@ndldescribed@ccordingfo: [

a)0Thelitality[Status(oflthefeethibbelfreated:[]
Vitalbleaching¥s.[mon-vital@leachingO

b)OWherelandbywhomlihebleachingSubstancelisapplied:
In-officedleachingvs.[at-homeBleaching

3.1[VitalToothBleaching

Vitalfeeth@rebleachedby@pplicationdffhehiteningSubstancelonfheléxternalSurfacedf]
thefeeth.[Thelwhiteningprocedureldanbeldarried[dutlihtheldentalSurgerylor@thome byl
thepatientdrby@ldombinationof Bothfechniques.

3.1.10At-Home[Whitening O
[Synonyms:[Nightguard¥italleaching]Od

At-homewhiteninglihvolves(theluselof[a[10E3-15%[¢arbamidelperoxidemateriallappliedih(al]
custom-madefray@orfaldertainmumberlafboursiperidayoriduringSleep.Treatmentlis
carriedoutbylthelpatientthimself, Butfhelprocesslisimonitoredby(theldentistiduringfecall ]

appointments. 1T
Advantages:[
= Bleachinglik[darriedloutiwithlesslaggressiveldhemicals.O

= Thelprolongedlireatmentimelmakesliiléasylioldeterminewheniheldesiredesultis[]
obtained.]

= Duelibeduced(dhairtime,less[gostlyforihepatient.]
Disadvantages:[]
» Relativelyllongireatmentime.

= Notlecommendedlihlpatientsiwithdimited[compliance.[



CRAIMdatal{Christensen,[1997)[8howlihatimostlproductshavelbstB0%/[offheirlactive]
ingredientwithin@2 Mourslafteriplacementlihfhelouth.All-nightdleachingisfherefore
guestionablefromihe[point[of View(of[éffectiveness.[However,[Some[patients[preferthis[]
schedule@slit[doesnotlihterferewiththeirfmormal@ctivities.[]

InimostlGases, fhedreatmentperiodlisbetween1[@nd6Wweeks. I

AccordingoMaywood, 1997, fhefechniqueWasHirstpublishedih[1989@ndcanbefraced]
back(o[1968.0]

Guidelinesbyfhe[AmericanDental[Association, TatestfevisionMay1998, lecommend
suitableihlvitroland[dlinicalfestsiolihvestigate[Safety[@and(efficacy. I

3.1.20In-Office[Whitening O
[Synonym:Ih-officebleaching]

Withlih-officeleaching,fheWhiteningprocedurelisdarrieddutlihfheldentalSurgerybyihel
dentistlorunderhis[Supervision.Theproceduresuallyiakes30{bB0rinutes.[$everall
appointmentsinaybeecessaryiblachievelfheldesiredesult.[]

Atlpresent,hiydrogen(peroxidelisiéonsidered(ibbelihemostleffectiveNitalbleachinglagent(for[]
in-office[@pplication.[AccordingibMaywood, 1998, Thisfechniqueiasalready@pplied by
Harlanback(ih[1884.[D

Bleachingl@agentsitaryfromlalSolution[0f(35%[hydrogenperoxidebiarious(gelsofigreater
orllesserldontent.[Thelprocessiéanbelappliedfo@néntirelarchloroalsinglefoothonly.[]
Nowadays, [itlisbelievedhat@néxternallénergylSourcel{heat,ight,Taser)doesotlénhance
thelWhiteningdeaction. [

Advantages:[]

= [nstantesult:[PatientleavesSurgerywithiwhiter@eeth.

= Theldompletelprocesslisiinderiheldontrolldffheldentist.

= Processlislihdependentfromipatienticompliance.]

Disadvantages:[

= Gingivallisolationbyfubberdamior@iubberdamisubstitutelisihecessary. Il

= Complex@pplicationfechnique@ndlisedflpotentiallyharmful,highlyl@ggressived
chemicals.[

= HigherlGostslihcurredorihelpatientidueoléxtendeddhairtime.(]

= Severallappointmentsihaybenecessaryliblachieveliheldesiredresult.[]



Withlluminé bfficel(seeChapter(8.1),Mostldisadvantages[oféonventionallih-office[Systems[]

arelovercome.lJ

3.2[Non-VitalToothBleaching
[Synonyms:[Ihternal@leaching]O

Non-vitalfoothbleachingmefersibiheWhiteningdffoothldiscolorationsdausedbyfraumaticl
damagesloffhelpulp,pulphecrosis,drl@éndodonticfreatment. Il

Non-vital[feeth(areBleachedby@pplicationlofthewhiteningSubstancelintofhelpreparedpulpl]
chamber@nddoronallpartoffhefootdanal.Inhadditionofhisihternalbleaching,@BSuitabled
whitening[Substancelmaylalsobe@ppliedontoltheéxternallSurfacesloflihefooth.(

30%Mydrogen(peroxidelSolution@loneldrhixedWith(Sodiumperborate, [driSodiumperborate]
mixedWwithwater[@re[dommonformulations[formon-vitalioothbleaching.Thelwhitening
agentlsSuppliedihtofhelpulpléchamberih2[differentfechniques:

3.2.10WalkingBleachTechniquel

Thelbleaching@gent{sodiumperborateixture)isSealedihihepulplchamberio@llowSlow

activationlover(Severalldays. [

3.2.200Thermocatalytic[Techniquell

Theldompletelfreatmentlis[darried[dutlihlfthelSurgerylandlihvolves(ihelfepeated@pplication[of[]
al30%Mydrogen(peroxidelSolutioniwhichlis[Activatedbyheatover@aperiodoflabout
30mminutes.]



4[ChemistrylofWhitening

Bleachinglis[aldhemicallprocessiwhichlisWidely@ppliedforwhiteningfhaterialsfostlylising
oxidisingl[éompounds,[&.g.[hydrogeniperoxide,@hlorineldr[Sodiumhypochlorit.[Although
bleaching[processesl@arelcomplexSequencesldfidhemicaleactions,fhedinderlyingprincipled
ofltheNastlmajority[isthelStepwiseloxidation[of[dyes[ibldecolourisefhem. T otalloxidation[of[]
organicl@éhromogensiialSeverallintermediatesiéndsiplihfhefinallproductsid¢arbonldioxide
CO,[@ndwaterM,0.[Theléxtentlandiheltate [0f[Oxidationdanbeldontrolledbyfhebleachingd
conditions[{e.g.ldxygenatinglagent,[doncentration,[duration[ofBleaching,[@nd@emperature).
Controllofléhemicalbleachinglislimportantforlitsfeasibilitylih[dentistryWithfespectibldental ]
health[@ndSafety.[

Inldentistry,modernbleachingmaterialsdontain[oxidising[peroxideldompounds,fille.[]
hydrogen(peroxide®,O,drdarbamidelperoxide{CP).[Carbamideperoxidelsal: 1[éomplex
ofldrealandhydrogeniperoxide.[Mydrogeniperoxidelis[sStabilisedlinthisl[domplex.Ihihe
presencelofldompoundsproneoloxidation, iydrogeniperoxidelisfeleased{Figurel3).[Thel
releasedhydrogen(peroxide,butnoturealhaslanioxidisingldapacity.[1.00[gdarbamide]
peroxidelisléquivalentio[0.36[gMHydrogeniperoxidelWhenl@dompletelyeleased. Il

0



Chemistry(ofBleaching Desewy

H,0, —_ H ¢ (MMH O O -
Reactivel@xidizingHadical

CarbamidePeroxideZ [Rabilized[HydrogenPeroxide

(0]
H,N NH,

B — urea [+ MH,O,0
H20,

Figure30 Carbamidelperoxide[{ICP)ls[@1:1[domplexofurea@andhydrogenl]
peroxide.[Hydrogenlperoxidelis[Stabilisedlih{thisidomplex.Inhihe
presencelofldompounds(proneibloxidation,iydrogeniperoxidelis]

released.]
ad

ThelmhechanismofilitallibothWhiteningWwith[peroxideldontainingbleachinggelsiislillustrated]
schematicallylin[Figure[d.[Thebleaching[gellis@dministereddonfheSurfaceofldiscoloured
teeth.[Peroxidelislieleasedfromihelgellanddanipermeatelintofthelénamel@ndldentine.]
Therefore,Motonlyl@xtrinsiclStainingdyesbut@lsolihtrinsicléchromogensdcanbe [dxidisedfo]

colourlessiproducts. I

0



lluminé™: [ToothM\hitening@ystem Desewy

Mechanism
Chromophors ® ©
(] o Y ° 0 o g
‘ [e)
. ‘ . O Colorless
Peroxide o o Fragments
® @ °® o o 9
° o
. . (o] ® Oo
Dentin Enamel| Pellicle

Discolorationldaused®y  Penetrationlof(peroxide  Decolorized[dentinand
intrinsicléhromophors. which[@xidizelthe enamel.
chromophors.

FigureldQd Schematiclllustration(dfihethechanism(adfBleachingwith]
peroxides.[Peroxidelisfeleasedirom(ihebleachinglgel
administered(on(thelfooth(surfacelandldiffusedlintofoothlhard]
tissues.[Peroxidelattacks[éxtrinsicandlihtrinsic[staining
chromogensiwhichesultslihldecolourisingldyestialanloxidation]

mechanism.
O

Theloxidation[processlofldrganicléompoundsiwith(bydrogenlperoxidelislalcomplex(Series[of[]
reactions.Mydrogen(peroxidelisaetastabilediquid With[@Matherhighfendencyfo
decompositionihtowater[@andloxygenlaccordingipol]

i 2[H,0,0 > 2H,00 +0 O,0

Theldecayloflhydrogeniperoxidelis[énhancedwithlihncreasingfemperaturelandBylifradiation]
with[Vight,[And@AlsoldependsionfhepHMalue. T olfeduceBreakdown@ndioéxtendShelf
life,[Aydrogen(peroxidelisdsually[@vailablelin(acidiclaqgueous(solutions@andhas(ibbelstored]
dark@ndefrigerated.[A[30%[@queousiSolutiondfpurefydrogeniperoxidebasfoughlypH3.0
AnleélevatedpH[acceleratesldecomposition.Infhe[presencelofldatalysts,likeSeveralmetal ]
ions@ndmetalloxides,[@ndMaturallénzymes,[@.g.[peroxidaselanddatalase,[decompositionlis]
stronglyl@nhanced.Thelliydrogen[peroxidebreakdownlis[altadicallprocess.The(irstStepofl]
theMadicalimechanismlisfheformationlaffhe@ydroxyladicals[HO-lihducing@chaind
reaction.Inltheldourselodflihelfeactionldioxygenylifadicals(HOO-[arel@lsoformed.Hydroxyl[]
andldioxygenyladicals@rehighlyfeactivelandlattackldrganicihaterialfoloxidiselit.[
Especiallyl@ompoundswithldinsaturatedldouble®onds(arebighlyproneliboldxidationwith]
theseldadicals.[Typically,[Stainingldrganicléhromogenslareldharacterisedbyldonjugated]
doublebondslihthelmolecule,WhichlisthelStructuralfeasonforfheldolour.VialSeveral



intermediate(Steps, fheloxidationfeaction(oftheldye(moleculesdesultslin(dolourless]

hydrophiliclinoleculesi@omprisingfydroxylgroups[HO-groups).Thissllustrated
schematicallylinFigure(5.0

0

—CH=CH—CH=CH— Chromophor
l H20,
l Bleaching

OH OH

I T Completelybleached
—CI:H—CH—(|:I-|—CH— stains
OH OH

“SaturationPoint”

l H.0 Overbleaching
ll 2x2 No[furtherWhitening

CO,IF MH,0

Figure30 Schematiclillustration(ofihe[@éhemicalloxidation(feactionlofldye]
molecules[@omprisinglinsaturated(doubleBondswithiydrogen[
peroxidedbldolourlessiinolecules.AfterldonversionoflallStainsio
colourlessiproductfhel[Saturation[pointlisfeached.Further]
bleachingWoulddnlyldauseldegradationbldarbonldioxide@nd
waterButiouldbotlhcreaseliheWhiteningléffect]

(overbleaching).O

0

As[bleachingproceeds,eethldontinuallylighten.(When@lllchromophors@reldonvertedib]
colourlessimolecules,fhelso-calledSaturation[pointlisdeached.Furtherbleaching,ile.0
overbleaching,Would[@ausefurtherldxidationfesultinglin[degradationoldarbonldioxide@and]
water,ButlwouldbotlihcreaseliheWwhiteningléffect.Neitherldoeslitimprovelthebrightness[of(]
thefeeth.AtfhelSaturationipoint, furtherdighteningoffeethSlowsdowndramatically.[
Excessiveloverbleachingbears(thelriskioloxidiselproteinsiofthel@namel@ndldentinehich [
mayldauselSignificant@lterationloffhel@namel@ndldentinelStructure.[ReductionoffhefoothO
structurebyllbssloflénamellhaybeliheldonsequencel{Goldsteinlet(al.[1995).[Therefore, [it(5[]
demanded[ihatlih-officedleachingbeldarrieddutby@ldentistiandihathome-bleaching e
supervised@ndregularlyldontrolledbylaldentist.[OverbleachingWwithldver-the-counter
nightguardlproducts@ndiwithoutSupervisionby@ldentistlis0f(particularidoncerni{Haymann
etlal.1997).00

U 0 13



5CAn[Open(legalSituationlinfheEuropeanlCommunity? ]

When[foothWhiteninglproducts(Startedib@ppearihEurope@atfhebeginningdffhemineties,d
aldisputelhas(@riseniwhetherfheselproducts@relegallyldefined@sldosmeticsiorlasimedical ]

devices.D
O
Tooth[Whiteners@sCosmetic[Products

OnEl5“‘D¥ebruaryEL996,DEVIrs.[Boninoﬁnnounced[ﬁnthemameEbeﬂwe[(Dommission@f[fheD
EuropeanCommunityfhat@llfoothwhiteningproducts@reldosmeticlproducts@sidefinedby]
the[CouncilDirective[76/768/EEC.[Thelactive[Substanceloffoothwhitening[products,]
hydrogen(peroxide, [isfegulatedbytheDirective[92/86/EEC.The15"[@daptation6fthis]
Directive[0f(1%July1993, @llows@AhaximumldGoncentration6f[0.1%Hydrogenperoxide.As]
thefoothiwhiteningproductsi@ommonlyllised[dontain[orfelease@tIrast3%Mhydrogen
peroxide,Mrs.[Boninoldoncludedihatiheiselof[Suchproductsbyldentists@ndthepublicC]
washotpermitted.

ThelScientificlCommitteelon[Cosmetic[Products[@andMNon-foodProductslintended(for]
Consumers[[SCCNFP)TeviewedfhelSafetydflhydrogenperoxidelihfooth-whiteningproducts
followingfhelfequestliblincreaselthepermittedlevelih[Annex30f[Directive[76/768/EECHrom[]
0.1[o(3.6%.Infheplenaryeeting0f 17" [February1999, the[SCCNFPRdoptedhedpinion
thatlithivouldelihappropriatefoprovidelproductsiwithimorelfhan(0.1%[hydrogeniperoxide@sl]
cosmeticlproducts.[Thisldecisioniwasldueibfhefactfhatfheldontra-indicationsand
warningsnecessaryforiproductsiwith@higheridoncentrationlofiydrogen(peroxidewerel]
foundlihcompatibleWithfheatureldf@ldosmeticlproduct.

Therefore, @tlpresentiboth-whiteners[dontaininglorfeleasingorefhan(0.1%hydrogen]
peroxideldannotbefharketed@sldosmeticproductsiwithinfhememberStatesoftheEC.O

O
ToothWhiteners@sMedical DDevicesO

AccordingiolArticle[1[ofthe[CouncilDirective[93/42/EEC 0f14"DJune1993, MhaterialsC]
intendedbyfhemanufactureriobe Wsedforfhelpurposelofifreatmentor@lleviationdf]
diseasel@andWwhichldo[mot[@chieveltheir[principlelintended@ctionsbypharmaceutical,[]
immunologicalldrimetaboliciiheans(@relinedicalldevices.Therefore,footh-whiteningproducts]
intendedDy(theanufactureriobelsedoribothldiscolourationsidausedbyldiseaselSuchl

O O 14



as[pulpecrosis[orbyfetracyclinelfnedicamentation@relfhedicalldevices.Withfhisas@
basis,[tlis[possiblefochallengeMrs.Bonino'sStatementfhat@lifooth-whiteningproducts
arel@dosmeticsbyfakinglegalimeasureslagainstfhellocallCompetent[Authorities. [T

ThisBpinionlkMeitherSharedbyfheotifiedBodies{institutionsdertifyingldompliancedf]
manufacturersiwith[ECegulationsegarding@lqualityimanagementSystemforihe
developmentlandihelproductionidfifnedicalldevices)moryfhelbcalMealth[Authoritiesd
whichhavelibladoptMrs.[Bonino'siew.[Thishay(resultlinfurther[@ourtlactions[Similaribl]
thoselalreadylongoing:[

Inthe[WKIh[1998,fheHigh[Courtliuledihatafboth-whitenerproductls[ainedicalldeviceland
thatlfheDepartmentofTrade@ndIhdustry{DTI)Wasironglhbanlisiise.[TheIDTI@ppealed
andOn1*July1999, fheTourtdfAppealBverturnedhepreviousHighCourtHuling. Meave
was(fhenbeingfhoughtfromiheMouseldfllordsib@ppeal@gainstihedaterfuling.Ihd
summer(2001,fheMouselofllordsruledihat@footh-whitenerproductlisaldosmeticlproduct.]
Itldanfhusmotbe Marketedihfhe WKMWithoutfhe[fiskaflegall@ction.

In[Germany,iheVerwaltungsgerichtDusseldorf[[16[K[6063/99)Muledfhat@foothwhiteneris]
considered(anedicalldevice.Thel[Competent[Authority[(BezirksregierungDisseldorf)
appealed@ndliheldecisionlwhichthadbeenleéxpectedforfall2001 hasowbeenpostponed
toSpring[2002.Bothpartiesoffhisldisputelindicatedo@ppeallifmotSuccessful.]

AsllbnglasltheEuropean[Commissionldonotifeconsideriheirdnfortunate@ndiwrong]
statement[6f[1996, fheldisputeWilllgodnntilfheEuropeanCourtldomesib@buling. I



6[dlluminé™Tooth[Whitening[System[]

Thedlluminé™[Tooth[Whitening[3Bystemlis[@lcompleteldonceptforéxternalleachingfhat(]
covers[bothlih-office[@nd@t-homelbleachingWithdifferentperoxideldoncentrations{Figure6)
tolgainbestesultslaccordinglindications, [Safety,[andéfficiency.[]

0

home office
c carbamidelperoxidel{cp) 30%H,0,[Minmixed
R
f
g 15%¢p 10%dp 15%H,0 ,dmixed
o plusifluoride O O
o ~[5.49%H,0, ~[3.6%H,0,

I I |
5 homelfreatment] combination officelfreatment]
b= [e131)% [freatment only
(@]
o 1-3Bx0
‘g 2[Wveeks 3ldays 30280min
I

Figure® Overviewlodfthelluminé ™ [Tooth[Whitening[(Bystem.[]

[lluminéMomel[Tooth(Whitening[Gelslthaybe [lised@loneorfollowingfreatmentiwith@anlih-
officefoothwhitener.

[lluminélofficen-Office[ToothWhitenerlislfecommended@s(@lpre-treatmentboostio]
llluminéMome T oothWhitening[Gels[or@salstand-alonefreatmentldompletedih1 o Boffice
visits.Iflsed[as[aboostibdlluminéfiome, fhefake-homeegimehaybelabbreviatedfolall
3-dayffreatment.I

Thelluminé[Tooth(Whitening[products, fheir[presentationforms,[andfheproductihformation]
(separateookletsforldentist, [patient, Andldentalfechnician) have beenSpecifically
developedlibltheetihelfequirements(setbytheEuropean[CommissionforMedicallDevices.[]

6.10Indications@nd[Contraindications



IndicationsO
1.Toothldiscolouration@ausedby:
=  Stainingfromfoods,[drinks,[@ndiobaccoWwith[penetrationlintofhelfboth[Substance
= Age-dependentldegenerativeldhangesl]
= Tetracycline((firstlandSecond[grades)oriminocyclinelmedicamentation]
= Fluorosis,[@speciallyrown[pigmentation]
= Pulplecrosis@nd/orléndodonticfreatment]
= Maskingflénamelnottlingd
= Geneticallyldetermined(darkieeth

=  Whiteningofldiscolouredeethpriorioestorativeldnd/orprosthodonticineasures, [é.
g.¥eneeringd

O

Thebestesults(arewith[patientsiwhosefeeth(areldiscolouredioyellow, @range, orlight]

brown.O

O

Contraindications[]

= Uselduringlpregnancylorlactation.]

= Known[@llergybhydrogeniperoxideloriotherlihgredientsioffhelproducts.]

= ExtrinsiclStainswhichldan[easilybefemovedbyprofessionallibothldleaning@ndiwhich
canbelpreventedbyihoroughlarallhygiene.[

= Uselih(heavylSmokersunlesstheyltefrainfromSmokingwhilelWearingiheliray.O

6.20nteractionsiithDental Materials(

Existingfoothldolouredrestorationsihaymotimatchlthellighterishadeloffeeth@fterthed
treatment@ndmayheedibbeldeplaced.O

ThedlluminélproductsiShouldbelisedbeforefheplacementdfidomposites, Weneers(or]
crowns,ihOrderfohaintainfaldloseatchloffoothldolour.(Welalsollecommendihatthel
patientivait@minimum[ofivolweeksafterihelfreatmentforhefoothldiscolourationib]

stabilisebeforelperformingl@anterioriestorations.

U 0 17



Someloldfestorations({e.g.[@amalgams)thay(leaveldark(Stainslihfhelfray.Thislismormal@and

harmless.I

6.30TrayManufacturing

Alvellfittingfraywith@properldingivalSeal@ndharginsjust@wayfromfhelgingivals
essentialliobeducelifritation[offhelgingivalduringthewhiteningprocedureblainimum. ]

Forffray@abrication,ihformationdnivhichfeeth@replannedibbefreated@asivelli@sihe
whiteningfechniquel(homelireatmentldnlyorlofficefreatment)ShouldBbelavailable.[For[
communicationbetweenldlinician@nd{echnician, @form{Figurel¥)isSupplieddnfhelast]
pagelofltheinstructionsorirayfabrication"booklet.[]
Thelfrayforlluminéoffice[{thelgeleservoirldfivhichlisdargerfhanihatoffhefrayldesignedd
for[Solelhomel@pplication)maylalsobelisedforShort-termSubsequentreatmentiwith]
Nluminéhome.O

g

GeneratelStonel]

Pourliheldisinfected,Minsedlimpressionwith[dentallStone.[
Trim{helStoneldast3ofhatfhebaselisparalleldoihedcclusalplanelofifheposteriorfeeth
andlihatfheBaseléxtends[2-4[impastihelgingivalorder.O

0

TrayFabricationd

Forfrayfabrication,[pleaselalso8eelillustration{Figurel¥).0

47 rm lower arch

T

Teeth and arch to be treated are marked by a cross ﬁ

Spacer: 1 mm
short of gingiva

|
‘ s aw
I "Iumlne Spacer thickness:
| lluminé homa only lluminé office
I Instructions for Tray Fabrication lluminé office & hame
| 2 0.5-1mm 3-4mm
} Patiant: Mr Testh - /V'T
| Dentist: Dr Bleach 7 N s A
| Date: 2001-12-06 A 4 / ;
| \ / / L |
| Whitening Technique: \< ,,//\‘ \\ ‘ /
} llluminé home ‘-‘\ ",'
| [1 Huminé office or llluminé office & home Spacer| Keep away ‘\‘ ,’
| from incisal % !
\ /
‘ Thicker | %92 o
‘ layer at %
| central \
| and ’
| cervical
| region \\ 4
} 17 upper arch 27 \\ ; :
|
|
|
|
|
|
|

Tray: 0.5 mm
short of gingiva

Nate: Gel reservoir is created only for teeth to be treated

18



Figuredd

0

Creating[the[Reservoirsl]

1.00ncelfhelStonelfhodelhas(driedbl@n(éffectiveBardness@pply@niacryliciSpacer{e.[d.0
Triad'[Gel)fofhefeeth@nthehodel, thusGreatingMeservoirsiihthegelfray.O

2.0ApplytheSpaceronlyibieethlof@estheticilalue.

3.0Stay@pproximatelymm{romihelgingivallharginiwhenlapplyingihelSpacer.O

4.0Dolnot@over@nylihterproximal@reas.

5.0Dolnot@pplySpaceriblocclusaliSurfaceslorlihcisallédges.]

6.0Apply@BSpaceribihefacialSurfacesoffhefeethfobeMvhitened.
ForfreatmentiwithMluminéhomelfoothiWwhitening(gelslalone,fhefhicknessloftheSpacer
is@pprox. b dnm. 10
Forfreatmentwith@luminé@ffice[dr@ldombinationfreatmentiwith@lumine[office[@nd
home,fhelfhicknesslofltheSpaceris3-4hm.0
Note:[fthelfraywillbeusedfor@nlih-office[procedurel@loneor@nlih-officeprocedureih]
combinationWwith[Short-timefreatmentiwithdlluminéiomefoothwhiteninglgels, Thel
thicknessloflthelSpacerlislihcreasedl@accordingibltheldirectionsioriliseloflthelfespectivel]
product.I
Waitlintil[Spacerhas(Setlordight-cure[Spacer, espectively.[]

7.0WipelhelduredSpacerSurfacesiWwith@d.[gauzeldampenediwith@lcoholioemovefhel
slightlyfackySurfacelihatlfemainsiontheldured@crylic[Spacer.[]

0

Formingfhe(Tray(]

1.0Use@Mediumhickheat/vacuumSheet’forfrayfabrication.O

2.0Placelheflacuumisheet{pebbleffinishifowards(the[Stonelthodel)[@nlaheat/vacuumliray-
formingachine.d

3.0Softenihelfacuum(sheetuntilitiSags2ibBémlor@sidirectedbyfheManufacturer.(]

4.0EngagelfheNacuum,@ndSlowlylbwerfheheated(gelfraydntofhelStoneodelfo@void
generatingwrinkles@ndiolds.O

5.0AllowihelSheetlamplefimeinderilacuumforigoodetention@ndldefinition.

6.0Allow(ithe[sheetlibldoollprioribirimming.ID

0

Trimmingihe[Tray(]

1.0Removelihelgelfrayfromihelstonelfnodel.O

1[I])ENTSPLY[I])eTrey,[I])reieich[ﬂD).lZI

2[ErkodurE(JcIear), [0.8mmlhickness,[Reorder#521108 [ﬂErkodent®, [D-Pfalzgrafenweiler)O
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2.0Using[Scissors(frimhedrayapproximately2-3immbeyondihelfeeth.
3.0Trim@AndTefinefhellemainingportioniwith[Smaller, [precision(Scissors{Scallop@roundihe
interdental@reas).]
4.0Trimhefray@pproximatelyl/4EZ:MnmiShortdffheldingivalhargin.O
5.0Placelihefrimmed(raybackiontoliheStonelmodellibverifyléxtensions.[]
6.0Finishimarginsiithfotarylihstrumentsior$Slightlyflamelpolishfraylédges.[
7.0WashlanddisinfectiheWhiteningliray.[Dryfhoroughly.I
8.0Placelih[StorageldaselorldtherSuitableldontainer@ndldeliverfoldentist.



70Hluminéomel(ll

7.10ProductDescription]

lluminéomelTooth(Whitening[GelsihayDelised@loneorfollowingfreatmentwith@n(ih-
officefoothiwhitener.Whenised@sfollowingfreatmentfheSamedrayoffhelpriordlluminél
officelfreatment(¢anbellised.[]

O

llluminéhome(Tooth(Whitening[Gelsldontainthelactivelingredientlof[Garbamidelperoxide, ]
whichhasS8hownibbebhostléffectiveforihefreatmentoffoothldiscolourationsatiome.

0

llluminéMome10%([Tooth[Whitening[Gelldontains[10%darbamidelperoxide, feleasing M, O,
in[@léoncentration[df@bout3.6%.0

0

[lluminéMome[15%(ToothWhitening[Gelldontains[15%darbamidelperoxide, eleasingM,0,]
infaldoncentration@flabout®.4%,@ndihladdition[Sodiumuoride.

7.20CompositionlandWorkingmMechanismO

llluminéMome10%@ndA5%[@reldolourlessioothiwhiteninggelsformightguardoriday-timed
homelireatmentldomprisingldarbamidelperoxidelas[activebleachinglingredient.[The[]
compositionlis[Shownlih[Figure3.0

0



lluminé™: [ToothM\hitening@ystem Desewy

Hluminé™home 10%18 15%]

« Nightguard/day-timelhhiomelbleaching[gel

+ 10%105%darbamidelperoxideléquivalent(3.6%415.4%H,0,
* Gelatinglagent[Carbomerl{modified(polyacryliclacid)

e Sodium(hydroxidefoDuffer(pHo3.7-6.5

e llluminéome 15%domprises.22%Sodium{luoride

* Mint{lavor

»  Solventglycerine

Figure80O Compositionoflluminéhome10%[and[15%.0
0

Thelgelating@gentiisedWwithinothformulationslis[Carbomeriwhichlismnodifiedpolyacrylicl
acid.[ThelpHofthisipolyacidisbufferedfo. 7[=6.5With[Sodiumhydroxide.[Theformulationd
provides[goodladherenceloffhelgelldnfhefoothSurface.Peroxideliseleased@almost]
completelylafterfwolhours{Christensen,[2001).00

Additionally,fhe15%{formulationl@omprisesSodiumfluoridebfeducelSensitivity.

7.3[Clinicallnvestigations(l

Safetylandperformanceloffhefwoldarbamideperoxide basedioothWhiteninglgelsfor
dentist-monitorediome@pplication,arketedby[DENTSPLY [DeTreydnderiheBrand

llluminéome, Werelihvestigatedlin[3[Separateformallihvestigations.[

7.3.10 Clinicallinvestigation@flluminéome10%bySwift@t@al [at WNC{1997)0

Thelhaterialllisedhhelinvestigationlisidenticalfofheformulation@fllluminéhome10%.0
Design,ihethod,[andhaterial0f[fthelihvestigation(are[Summarisedih[Figure9, fhefindings
arelSummarisedlih[Figure[10@ndFigure11.0]

0
Thelihvestigatorsidoncludefhathefestnaterialiwas@nleffectivel@gentorlighteningafl

discolouredeeth.d

O O 22



Hlumine™home10% [
UNCIClinicallhvestigation[(1997)

Investigator/s Swiftét(al

Design Double-blind@ontrolledlinvestigation
Numberlofipatients 29[patients

Controllmaterials ~ Placebolgel

Method 50%of(patientslireated with [festimhaterial,
50%of(patientslireatedwith[placebolgelfor14days,
thenSwitch[oflfegion@ndfurtherireatmentfor14[days

Individualrays
Thicknesslofeservoir:[@.5mm

ShadeldeterminationiwithiVitallumin[guide, (pre-
treatment, 2 llveeks, [4 Wweeks, 3+ [6mths[post-treatment

Figure@O

Mumme™home 10%: UNC

Chmical Investigation

Shade Changes after 2 Weeks

n
<

N
o

W
o

[y
o

Percentage of Patients

o]

0 3or4d S50rb6 7or8 Qor 10 1Morl12

Chage of Shade Increments

Swift et ol (1997)

Figure100O
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[Hlumine™home10%
UNCIClinicallhvestigation[(1997)

Otherldindings

» Shadeléhangeslihlplacebolgrouploccurredih(35%ofthel¢ases.

» Whiteningiemained(éfficaciousl@fter 3 nonthsih[97%offheldases@nd
after[®monthsih(90%oftheldases.

» Transient{ooth(Sensitivitylwasl17%ih[placebolgroup@nd¥ %with
llluminélhome10%

= MEfectivelagentfordightening discoloured feeth

Figure(110

0

7.3.20 Clinicallinvestigation@flluminéome10%byBarnes(etlalatfheWniversity[6f

Maryland[{1998)0

Thelihaterialllisedlhihelihvestigationlisidenticalfofheformulation@fllluminéhome10%.0
Design,iethod,[andhateriall0f[thelihvestigation(are[Summarised(ih[Figure[12,fhefindingsU
arelSummarisedlih[Figure13@ndFigure14.0

O

Thelihvestigatorsidoncludedihatfheestinaterialwhen@dministeredinderfhelSupervisiond
oflaldentistis[anléffectivewhiteninglagent.

0
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Illumine™home10%d:1]
UnivergtyldfiMaryland(Tlinical [Ihvestigation[(11998)

Investigator/s Barnes[D Mlet(al

Design Double-blind[@linical(irial
Numberlofipatients 61[patients
Controllmaterials  placebolgel

Method 50%of(patientslireated withfestihaterial,
50%of(patientslreatedWwith[placebolgelfor[14[days

Individualrays
Thicknesslofleservoir:[@.5-1mm

ShadeldeterminationiwithVitallumin[guide, [pre-
treatment, 14 [days, [3andBnonthspost-treatment

Figure120

lllumme™home 10%: University of Maryland
Clinical Investigation
Shade Changes (2 weeks)

BI Al B2 D2 A2 C1 C2 D4 A3

Bl 10% Gel

(o]
o

L1 Placebo

l0s]
]

O
]

=
o

Percentage of Patients

N
o

L

le]
o

1-3 4-6 7-9 10-12 13-15

bmenehol 155 Change of Shade Increments

Figure130
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[Hlumine™home10%:]
UnivergtyldfiMaryland(Tlinical [Ihvestigation[(11998)

Otherldindings

» Whiteningiemained[éfficaciousfat3monthslin@tleast7 6 %o ftheldases
andfatl6monthslin(atlkast64%doffheldases.

» Transient{ooth[Sensitivityland/ or[gingivallSensitivityldccurredin[Approx.
2/ 3ofthelpatients.

» NofSignificantl@dhangeslin(gingivall@ondition.

= [Fffectivel@nd SafefoothWhitening System

Figure(140

0

7.3.30 Clinicallinvestigation@flluminéiome10%@nd15%DbyKihn[et@l @tthel
UniversitylofMaryland{2000)1

ThelWhiteninglgelslihvestigatedlihthisdlinicalrial@reltdenticalfbfheformulationsofliuminéd
home[10%@ndlluminéhome15%. I

Design,materials,[@ndmethodsuisedlihfhelihvestigation@re[Summarisedlih[Figure15,fhel]
outcomelis[Summarisedih[Figure16[andFigure17.0

0



lHlumine”home10%d+ [15% [
UnivergtyldfiMaryland(Clinical [Thvestigation[(2000)

Investigator/s Kihn [P et(al

Design Double-blind[glinical(irial

Numberlofipatients 57[patients

Method 50%of(patientslireated with[15%(gel,
50%of(patientsireated Wwith[10%(gel
Individualrays

Thicknessloffeservoir:[0.5-1mm
Treatmentlime: 14 [days(=[4h/d)

ShadeldeterminationiwithVitallumin[guide, [pre-
treatment, 1 iveek, 2 Diveekslafter beginloffreatment,

2[Weekspost-treatment

Figure150

[Mumme™home 10% + 15%: University of Maryland
Chmical Investigation

Average Shade Change over Time
BI Al B2 D2 A2 C1 C2 D4

20 [ 1 Nluminé home 10%

B (lluminé home 15%

Whitening [%]

10

5,6
6,7

0 1 week 2 weeks Treatment time

Kihn et al (2000)

Figure16U



lHlumine”home10%d+ [15% [
UnivergtyldfiMaryland(Clinical [Thvestigation[(2000)

Otherldindings

« Atldneliveek, molSignificantldifferencelihshadeléhangelwith(10%@nd
15%gels.

*  Withlfhe15%gel,[ASignificantlylihorelihtenselhiteningaslachieved
after2 weeksloflfreatment@nd14[daysafter[@énd offreatment.

* NoSignificantldifferencelinlevel [bffoothSensitivitylbetweenhelivo
groups.

= Both[gelsoffer @n[effectivelivhiteningfreatment.
(Thel15%gelloffersalmnorelintensiveldolourlchange.

Figure170

7.40Step-by-Stephstructions

O
Priorfblise6fihedlluminéproducts,fitlisthandatoryfolfeadfheespective Directionsibr]
Use.Hereyoulwill@lsofindhel@ompletelinstructionsforse, ihformationonprecautions]
whichbaveliobefakenpriorfbireatmentlandivarningsibbeldonsidered.(]

O
Illumine™ Home: [Step- by- StepPatientIhstructions Numine™ Home: [Step- by- Step[Patient Thstructions
S Brush@ndflosslteeth
priordblvearingthe
tray. !
‘J Priorfoffirstmise@f8yringe, Fix@pplicatorfprovided
removelgap. on[Syringe.
[
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Illumine™hiome: [Sep-by- SepPatientIhgtructions

Openlapplicatorlby
breaking[off(fip
(retainfipb[dlose
applicator@afterfuselof
syringe.

[llumine™home [Step- by- SepPatientThgtructions

iifding
e

n J

PacelSmall@mountsofigel
towardsfacialSideloffeeth{o

Close[@pplicator@n(syringe.

belfreated.
[
[llumine™ Home: [Step- by- SepPatient Thgtructions [llumine™Home: [Step-by- SepPatient Thatructions
W W S VR
A
Wear[thelfray
\ throughoutfhemight
\ or(@sidirected({a
minimumof[2hours
isiSuggested).
6
Insert(gelfraylih[thelthouth Wipelexcessithaterialfrom(the
overlfhelfeeth gumslorfissuesiwithfingeror
toothbrush. d
Illumine™hiome: [Step-by- SepPatientThgructions [llumine™home [Step- by- SepPatientThgructions
A y W R
Domotl@atlorldrink
anything[@rSmoke ‘
whilelvearingthe \ S
tray. - LT BT &
ot
Afterfreatment,Memovelfray.  Rnselyour[feeth. Brush@waylany
remaining(gel.
[

[llumine™home: [Step-by- SepPatientThgructions
WrY ”
/4? g

Clean[helgelfrayiwithlwarm
water@nd@foothbrush.

Dry(frayfhoroughlyland
storelih[{rayholder.
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8Olluminéofficell

8.1ProductDescription]

NluminédfficelsWniquelihothfechniquelandformulationandhakeslise 0f[@Mewldhemical
conceptforfheldontrolledfeleaseofiydrogeniperoxide.

0

llluminéofficelislall5%hydrogeniperoxide-basedfreatmentivhichwill(provide vithd
significantlymoticeableWhiteningesultsin[30minutes.Thelprocessbequiresmollightorheat

activation.d
U

llluminédfficelisllecommendedlas@pre-treatmentboost”fodlluminéMome T oothWhitening [
Gel,[or[aslalstand-alonereatment,[dompletedlih1ib3officeNisits. Ifluised@saboostio]
llluminéMome, fhefake-homedegimenihaybel@bbreviatedfo@3-dayfreatment.

O

Each[Kitldontainswo({2)8yringeSets@and@n@pplicatorfipforiéach.Each8yringeSet
compriseslonelsyringeldontaining[al30%hydrogeniperoxidelSolution[{syringelA)andonel]
powder(8yringel{syringeB)With@nattached[Stopcock.[Each8yringeSetlGontains[énough
materialfowhiten1@rch.

O

Thelhydrogen(peroxidelSolutionfandlthelgelating[powderlarelSeparatedlihfwolSyringesio]
maintainStability[duringStorage.[TheldontentsloffhelSyringes[Allhydrogeniperoxide) @ndBO
(powder)@relmixedlaccordinglibihelStep-by-steplinstructionsldirectlybeforeladministration.]
Thelthixed15%(hydrogeniperoxidebleachinglgells@ppliedihheldustom-fittedfray.[After
settingloflthelgelibl@aubberylsemi-solidi{setting[iime:[30[ib[B0[Seconds)theliraylis[Seated]
onlfhelfeeth.DuelbliheSemi-solididonsistency@andiheldoodladherenceldnihefoothSurfacel
migration[oflthe(materialldanbelavoided.[Therefore,[gingivallisolationShouldnotbelfequired]
iffhelihstructions[aredollowed, @nd@Mvell-fittingbleachingfrayhasbeenpreparedwith [
adequatel(324mmIldepth)eservoirsiorléachlibothlibbebleached.]
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8.20CompositionlandWorkingMechanism[

Syringe[Aldontains:[30%Mydrogeniperoxide

SyringeB[dontains:[Poly[(MethylVinyl[Ether/MaleiclAnhydride) hixed[¢alcium/sodium(salts,J

titanium(dioxided

O

[lluminé™ office

+ 30-60 minute office tooth withener based on 15% H,O,
¢ Two-part syringe system
- Separating H,0, and gelating powder (PYM/MA-Copolymer + TiO,)
- Stabilizing components
- Mixing directly for application
* No gingival isclation
- Application in o tray
- Semi-solid consistency of mixed material
* High efficiency without light/heat
- whitening typically about 5 shades

Figure180 Uniquelperformanceoffhedlluminélofficeleaching8ystem.
0

llluminélofficelhasaniniqueubberydemi-soliddonsistencywhichlallows[Safe]
administrationwithoutgingivallsolation,[@ndlimprovesi@domfort@nd@conomyloflih-officed
bleaching.The[@dvantageous(donsistency(is[achievedWith[mixed[Sodium/calcium(salts[of(]
poly(methyl¥inyll@éther/maleic@nhydride) Whichlisaldopolymer{PVM/MA-copolymer)@andd
exhibits[gelating[properties.[Thisldopolymer[ispartofithelpowderlin(SyringeB.[Whenltixed
withfhehydrogeniperoxidelSolutionfhatdontains[70%Water, fTheldopolymerlabsorbsihe
waterland[swells.[SettinglibfhelSemi-solidlis[duelibfhelhydrationfeaction.tlismotpossible]
toldombinefhepowderiwithfhelydrogenperoxide@headdffime@sihelinixedaterialwill
form{alskinanddanmolongerbeéxtrudediromlihelSyringe.Thelmhixturelprogressively[
releases(iheperoxideldverfime.Therefore,fhelproductsimustbenixed@atfhelpointofuse.O

0

Additionally, the PVM/MA-copolymerDuffersthepHoffhefiydrogeniperoxideSolution{pH3) O
tolbedetween’.6[@nd[5.9lihthemixed(material.[AnlénamelSurfacelsStudyiwas[donducted By
scanning[électronlmhicroscopyWhichlihdicatesfhatéxposurelfothefinalmixedproductfortipC



to@0minutesWillINOT[demineraliselihelénamell@nd(éffectfhefooth(Surfacelstructurel{seel]
In-vitroldata, Chapter3.3).

0

ThePVM/MA-copolymeriprovidesiheldgoodadherenceldffheubberySemi-solidfoihe footh
surfaceWhichlisnecessaryforloptimallfeleaseoffhefydrogeniperoxidefoheoothland]
bestbleachingéfficiency.[

0

Titanium[dioxide[{TiO,)[@ausesiheldpaquelwvhitedolourdffhenixedlgelivhichnakesO
opticalldontrollof(properSeating0fthe[gell0nfhefeethioredomfortable. T

8.30 In-Vitro[Datall
Evaluationoflihe[Enamel[SurfaceMorphologylin[TeethTreatedl
withlluminéfficeyFherman],IDENTSPLYProfessionald

8.3.10Summaryl]

ThelStudyasléonductedioldeterminelffhelluminéoffice Ih-Office T ooth(Whitenerhas
anyleffectlon@ooth[Surfacelmorphologyiwhen(placeddirectlylonfhefooth{Surfacefor[]
designatedperiodsoffime.Mixedproductiwasplaced(directlyldonfheSurfaceldfléxtracted ]
human(ieeth{or[30inutes,B0Minutes,@0Minutes,[dr(alSeriesiofthree[30-minute]
treatments.[$canninglélectronmicroscopyivaslisediblévaluatedSurfacelinorphology
changes[post-treatmentl@ompared(ibluntreatedfooth[Surface.Thebesults(oftheStudyl]
suggestihatdlluminéofficeldoesmot[producelSignificantifhorphologicallchangeslihihe
surfaceloflafoothwhenladministeredforupib@0inutesiorivhen@dministeredfor(aiotal (0f[]
90mninutesfhroughfihreelihdividual(30-minutefreatmentslih@nhQlitrol@nvironment.

8.3.20Methods

ApplicationOflluminéloffice

Extractedhumanlihcisorsiwerefreated[on(thelbngitudinallhalflofthelanterioriSurfacewith]
thelixedDleaching(gel.[Thelfaterialwas[placeddirectlylonihefoothlSurface@nd@llowed
tolSetlup.[Aldablof(Triad[Gellwas[placedon[thelposteriorlofléachooth@ndlight-curediol]
designatelfhelfreated(Sidedffhefooth.Thellemaininghalfdofl@éachfooth[Servedas@n
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untreated[dontrol{forihelfooth.Thelfeethiwerepartiallylandlihtermittently[Submersedin[
deionisedWwater[@and(maintained@t37°Cliforheldurationloffhefreatment.Treatmentfimes[
were30[minutes, B0[minutes,@0[Minuteslor@Series[oflthree30-minutefreatments(at240]
hourlihtervals.Thehaterialias[gentlyiemovediith[gauze@ndihefeethiWwerelplacedih[
labelled[@ontainers(ofldeionisedWwater.[]

Positiveldontrold

Etchinglgellwas(applied(ibfheSurfaceloflonelioothforfwolminutes.ThefoothWwasihen
placedlihl@dabelled@ontainerldfldeionisediwater.

Evaluationd

Uponldompletionldffreatment,fhefeethivereSentfoDENTSPLY [CaulkForSurface
morphology@xaminationBy[Scanning[electronicroscopy(SEM).Treated[@nduntreated]
areas[of[@éachfbothWereNisuallyléxamined@ndphotographed@timagnificationdatios[af[]
2500:1[@nd5000:1.0

8.3.30Results

The[SEMIphotographs(sSuggestihatlluminéoffice[doesmotproducelSignificant]
morphologicalléhangeslihfheSurfacelof@foothiwhen@dministeredforipfo@0mminutesior]
whenladministered(for[alibtal[6f@0minutesthroughlthreelihdividual30-minutelfreatmentsih[]
anlhQitrol@énvironment{Figure[19EFigure22).ndifferencefohefreatmentwith@Mluminéd
office, [after(@étchingfeethlofthelpositiveldontrollgroupléxhibitiypicall@étchingpatternofthe
enamelSurfacel{Figure23).0

O



untreated 30nindreated

Figure1900 Scanninglelectronlicroscopyphotographslofuntreatedieeth]
andoffeethfreatedwithluminéofficefor30min.

untreated 60Minreated

4MS-12.118.8 TREATED HUMAN
00;

Figure2000 Scanninglelectronlicroscopyphotographsiofuntreatedieeth]
andoffeethfreatedwithluminéofficefor®0mmin.



untreated 90 inHreated

JMS-12.118-C UNTREATED HUMAN JIIIES - JMS-12.118-G TREATED HUMAN BZ3

JMS-12.118-C UNTREATED HUMAN 28

Figure21[0 Scanninglelectronlicroscopyphotographsiofuntreatedieeth]
andoflfeethfreatedwithluminéofficefor@0mmin.

untreated

1lintervalf2 4h

Figure22[1 Scanninglelectronlicroscopyphotographsiofuntreatedieeth]
andoffeethfreatedwithlluminéofficeforBXEBOMinwith[@nO
intervallof24H.0



untreated afterletching

12.118.G TREATED HUMAN| ==
“ R

xxxxx

Figure23[ Scanninglelectronlicroscopyphotographsiofuntreatedieeth]
and[positive[dontrol@fterlétchingfor2min.0

8.3.40Conclusion

UnderlhNitroldonditionsiheorphologyoflfthel@namelSurfacelismot8ignificantly@ltered
when(freatedwithlluminéoffice Wp{b@O0nin.O

8.4[Clinicalnvestigations

Safetyland[performanceoflthelprofessionallih-officefooth-whiteningproductimarketed by
DENTSPLYDeTreyMinderfhebranddlluminédfficeWaslihvestigatedlinfwolSeparateformald
clinicallinvestigationsland[onelihternalluiser[évaluation.(Whenlisedas[alstand-alone[]
treatment@ndfor@n@pplicationfime0f30Minutes, Theldaveragelvhiteningéffect@chievedih
thelihvestigations(referredfolwas(3.4[\s.[5.8¥s.[7.2[Shades{measured@tiheVitallumin[]
shade(Scale).O



8.4.10AClinical BtudyEvaluatingfhelEfficacydfl@aNew [ChairsidelandTake-Home[
Bleaching[BystemFFinallReport,[January27,2000byBardwell[D,[PapathanasioulA,]
TuftsWniversity@ental [Clinic

Objectives:[Tolevaluatefheleffectiveness@nd(Safetylof[a15%[hydrogeniperoxidelih-office]
whiteningproductfollowedupbyhome@pplicationdf@10%darbamideperoxidewhitening ]
gel.n

MaterialsfandMethod: [Thelupper@nteriorfeethlof24patientsiwith[alShadeMolighterfhan
A3lWverelSelected.[ShadesWere@ssessedlising@Vitallumin[$hadelGuide. T helih-office
whitening[product{used(for[30,[45,@andB0minutes)@ndiheomewhitening(geliwere]
appliedlih[dustom-made(rays.Shadelfecordingiivasidonelpriorfo@pplication,immediately
afterlih-officelfreatment,[24hours(afterlin-officefreatmentl@and24hours,[72Mours,@nd 70
dayslafterhomelfreatment. Il

Results:[WhiteningéouldbelattainedquicklyWithfhelih-office[8ystem@ndiwvas[énhanced by
subsequentome@pplicationdffhe10%Idarbamidelgel.]

Thelinallresultiwas(slightly(differentforihe[30-minute,[45[and[60-minutelih-officefreatment]
(Table@).O

IHlumine™office: [T uftsWniveratyDental [TClinic EETQSPLY
Clinical Thvegtigation[{2000)
Averagelshadeléhangesl]

1 9.0 Bl Officednly,
24h(after

8.9

8

B Office O
Home,
7 [daysl@after

6

Changelin[$hadellncrements

0 30Minutes 45[inutes 60inutes
officel@pplication  officel@pplication officel@pplication

TableO
O

50%[oflthelpatients(ireated(eéxperiencedioothlsensitivitywhichlimprovedfastlanddidnot]
returnfor@nypatients@tidompletionloffhelihvestigation.



8.4.20ClinicalEvaluation@f[a15%lIh-OfficelMydrogenPeroxideToothWhiteningO
TouchWplAgentHWpdatedReport[April24,2000byKihn[PIW,BarnesDM,[Adachilk,
ThellniversityldfMarylandDental[School

Objectives:[Tolihvestigatefhelperformanceiwhenlisedlas@Mouchp"freatmentfior(]
previouslyWwhitenedeeth]

MaterialsfandMethods:[31[patientsiwith[previouslyiwhitenedieethWere(freatedith [
llluminéloffice@ppliedlihfaldustom-madefray(wherelavailable, fheléxistingWhiteningirays]
werellised).[For0patients,fhe@pplicationdfimeivasB0Minutes, forl1lpatientsitivas]
45[minutes,@ndfor@nother0patientslitivas®B0minutes.[Shadeldeterminationiwas(darried ]
outlwith@VitalluminShadelguide[@ndiWwasldocumentedDyldolourfransparenciesat]
1:1[magnification:[]

Pre-application,]
Immediatelylpost-application, [
72[Mrs[post-application.O

Results: [Dffhe31[patientsiwhobeganihelStudy,2didotMeturnforfhel72-hourecall@nd
wereléxcludedfromiheldanalysislasiwere2[patientsipresentingWwith[Shades(ighterfhanB1.

Frequencyldistributionfor(Sshadeldhangeloflthellemaining27[patientslis(giveninTable[2.[]

0
llumine™office: O WhiverstyGfMaryland Devsewy
[Tlinical Bval uation[{2000)
Shadeldhanges(7 2 hourslafterfreatment
Bl Al B2 D2 A2 Ci1 C2 D4 A3 DS_
g 100 Il 30Minutes
0
g 50 75— 45inutes
F?, I 60minutes
2 60
= 40 40
2 40
83 20 20
0 1-3 4-6 7-9
Changelih(shadelihcrements
[
Table20O
0

ThelaveragelshadeldhangeslarelgivenlihTable[3.[Thelshadeldchangeforthe30-minutel]
treatmentiwas[3.4@&t72Mourspost-treatment.]



Averagelshadelghanges(]

Minutes
U

600 450 300

Immediatelpost-opO 490 |2.30 |2.70

72-hrs[post-opO 550 [3.10 |3.40

Table3O
O

Tooth[Sensitivityldccurredlinlthemajority[offallldases[(Table(d),butlftherelWas[only1[dasel]
withlingeringfooth8ensitivity@tfheZ2-hourlfecall.(]

1l
Sideleffects:[Tooth[Sensitivity[]
NoneQ 11/310
Duringreatmentd 8/310
Dayloflfreatment[] 11/310
Dayl@afterfreatmentd 10/310
2[dayslafterffreatmentd |2/310
3dayslafterfreatmentd |1/310

TabledO

U

7[patientslexperiencedimild[gingivalburns,(illé.[alWhitening[0fthefissue,Whicheftbehind
anl@érythematouslarealfrom[dontactwithfheDleachinghaterial. InGoffheseldases,fhel
problemWas[associatedwith[@n[ll-manufacturedliray.[]

6[offhelpatientseported@aburning8ensationlaffhelgingivalduringfreatmentiwhich
disappeared(@afterfrayldfemoval.[]

0
Conclusions: I
= Thelfestimateriall(provedibbe@neéfficientlagentforiewhitening. I

= Properfirayfabricationisimportantfortheprevention(oflgingivalburns.O
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= Sideleffectsiwerelmild@ndmanageablebybothheldlinicianlandihelpatient.(

8.4.30In-HouseWhitening[CaselStudy[FP[084 3 ReportFebruary4,2000bySherman(],O
DENTSPLY[PreventivelCarel]

Objectives:[Tolévaluatefheleffectivenessoflluminéofficeforiwhiteningfeethiwhen@pplied
for1500r[30minutes]

MaterialslandMethods:[12[Subjectsiwereldividedlin2[freatment(groups[(1for15-minute,l]
1[{or30-minute@pplicationiimes).[Shadelévaluationwith[Vitallumin[$Shade[GuideWas
carriedoutpriorfo@pplication,immediately@fter@pplication,[And24Hours@fter@pplication.Od
Thelih-officeWhiteningproductiwas@ppliedlin[dustom-madelirays.[

Results: Bothfhe[15-minuteldandfhe30-minutefreatmentsiwereéffectivefovhitenfeeth.O
However,thel[30-minutelfesultlprovedlibbelSuperior{(Tablel3).]

O

llluminéffice:[Clinicallin-houselihvestigation (DENTSPLY PreventivelCare)O

O Averageldhangefrombaselinefio 24 Mecall
Treatment@ime |Changel

30Minutesd 7.2[2[2.00

15minutesO 5.0Z2.00

Table®0O

0

Nolpatientidomplainediof(Sensitivitylduringfreatment.[OnelpatientfeportediSignificant[post-
treatment(Sensitivity, butbyfhe24-hourlecallfhelSensitivitylas[gone.Bpatients]
experiencedlisolatedminor(gingivallitritation[fthat(hadfesolvedbythe24-hourfecall.[]

Conclusions:FignificantfoothWhiteningldanbelachievedWwith@luminéoffice[@salstand-

aloneffreatment.O

8.5[0Step-by-Stephstructions

Initial[Consultation
1.0Reviewlthelpatient'simedicallandldentalbistory.O

2.0Perform@nlihtraoralléxaminationloflthe,[Softfissue,[periodontal, [andfeethhealth. Il

U 0 40



3.0InformfihelpatientfhatldependingonihebatureldflfhelStain,@nléxtendedfreatmentfhay]
beequirediblattainfheldesiredéffect.[]

4.0 ARulllprophylaxisiusingMuproProphyPaste)@ndfluoridefreatmentlis[fecommended]
beforelStartingfhedleachinglprocess. Il

5.0Theldompletelprocedurelshouldbeldiscussediwithfhepatient, [feviewing@nypotential (]
problems@ndiSideleffects.

6.0Informhepatientihat@nyléxistingfooth[dolouredfestorationsimaymotatchhedighter
shadeoffeethl@fterfhefreatment@ndinayheedibbefeplaced.

7.0Uselalsuitable[Shadelguide,[&.[g.Biodent3orVita4[LuminVacuumishadelguide, fohake
alShadeldetermination@taseline.EnterfheldeterminediSshadelihtofhelpatient'siecord.]

O
Takelmpression

Make[@n(alginate[or(élastomerimpressionlofithe@rchlibbeireated[(ItisMhighlyd
recommendedihatfhefeethbelreateddone@rch@t@iime,SofhatfhelpatientidanSeelfhe
changes.)U

g

TrayFabrication@nd[CommunicationwithDentaldaboratory
seelChapter®.20

0

Gingivalsolation
Gingivallisolation[Shouldotbe[equired(iffhelihstructionslarefollowed,@nd: [

= aliell-fittingdleachingfrayhasbeenpreparedwith[adequate(2-4hmldepth)eservoirs]
forl@éachlibothfobebleached

= thellluminéateriallbasbeenlallowedIbproperlylSet,[@assuringfhatltwill@dherefofhel
tooth[Surfacelandotimigrate,and

= carelbasbeenfakenduringplacementlihfhehouthfo@ssurefhatihelhaterialhasmot]
contacted(thelgingiva.l

If, however, fhelihstructions[dannotbe {ollowed, Oriflédentulousidriinterdentallgingivald
spaces[Such@sldiastemaslarelpresent,Welstronglyliecommend(thatfhelgingivalfissuelih[]

SDENTSPLYDeTrey

4IN/ita®[[ismmegistered[frademark@)fN/itaMahnfabrik.D
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questionbelprotectedVialalpetrolatumellylSuchlasVaseline®, [@nlisolation[Mesin[{paint-on

rubberldam),[@r[@ldonventionalfubberldam.]

0

Step-by-Steplhstructionsfor[Applicationdfdlluminéldffice

O

Priorfoluise@ffhedlluminéproducts, fitlishandatoryfofeadtheespective Directionsfor]
Use.Herelyoulill@lsofindtheldompletelihstructionsfordse, ihnformationonlprecautions]
whichbaveiobefakenpriorfbireatmentlandiwarningsibbeldonsidered.O]

Illumine™office: [Rep- by- Seplhgructions
Step(1:

AlwayslholdSyringelA
upright,[lemoveldap,
and[Screw(syringeB
ontolsyringelA.

[llumine™moffice: [Rtep-by- Sepllhgructions
Sepl2:

Turnialvefoon”
position.

Step[3:

Mix{rom[SyringelAfo
syringeBBHBHimes.
Mixed[Material must
endlihSyringelA.

[llumine™office: (B ep-by- Seplihgructions
Step(4:

TurnalvefoMoff”
position.

a
.9

Illumine™office: [Rtep- by- Seplhgructions

[llumine™moffice: [Step-by- Sepllhgructions

rr
Sep(B: Sep(6:
RemovelsyringeB Connect@pplicatorfip
fromhelupright tolWprightSyringelA.
syringelA.
0 42




Ilumine™woffice: [ep-by- Seplhgructions

“ SepU:

‘ Extrude@3mall

amount(of(aterial
into[@ach(feservoir.

[llumine™office: (B ep-by- Steplhgructions
Sep(8:

Important:

Materialthustbecome
semi-vicous.

{
Illumine™office: [Step- by- Steplhgructions llumine™office: [Step- by- Stepllhgructions
A % v Ui
Upon(iequired 7 Removeleéxcess
viscosity,[Seatthelfray materiallwith[@Scaler.
and[presslteservoirs.
i
Ilumine™office: [Rtep- by- Seplhgructions [llumine™moffice: [Step-by- Sepllhgructions
A Ut MM,
4 — = Let[patientiwait(for Removelfrayandidlean
300minutes. teeththoroughly.
il
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