The correction of Tooth discoloration
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arsendiluniinnsldludegiuduanseandlad (oxidizennifilalasiauesoanles (Hydrogen peroxide)
WudiuivihudAandnlunisnendiu nsldlalasudeseanled Tuniswendiluesld lalasudaseanlad

lnense wiieldansfianunsali lelasiauasoantled annufisenadl wu lafeumesuaisn (sodium perborate)

o

vi3e msuiludiveseantes (carbamide peroxide) dsilUfAsnsunnd il
Sodium perborate

Nay(B,(O,),(OH),) + 2H,0 ——————» 2NaBO; + 2H,0,
Carbamide peroxide

H,NCONH»H,0, —® H,NCONH, + H,0, (in water)

Hydrogen peroxide

1) H,0, a® .7\ & 2HO

HO + H,0, - & = H,O + HO,

HO, T H + 0,
2) 2H,0, . 2H,0 + 2{0} — 2H,0+ 0,
3) H,0, 5 T H' + HOO

lelasiauoseanladiiu oxidizer Aifndsgaunndliieyyadaszeseandiau (oxygen) léine fa
\udusineg munislinugeanussann 35% duaniuiludiveseenlas vieisantuludeyse lolnsiau wes
sonlasi(urea hydrogen peroxide)Juansluanalug) sxaaradililalasiawdesennlys gise uazuenluienou
uilalasiauleseanledazaaeilvieuyadasesiely (10% misuiludesesnladazunndals 3.3% lelasiay
Wosoonled) danlsfeummosuaiminyhunduns wiulilduiu liwenditumelnensnauiuiwielelnsiauiles

panlan tunisuaulsReumesULsAiUELaNAI iRanTauUsEaas 9.9%

nalnnsviliitueng ienluanafidviujisen ( reactive molecule) laud sen@audviujisenriu
luanad (colored chromophore molecule) Aifillassassusznoudieiusey (C=C) yibiAansuandieenilu

luanaaneduy (Single Bond) flanautfazateuils vldnduanas ddilusziinnisdsusdadldauige

Y o

dus udraglifanmsildsuwdasddn nouiillundeio wszaiunsasduig mInauAuvesditu (Color relapse)
waan1snendiluluudald nanfe We lanavesansdun3e (Organic Molecule) gneendlad(oxidize)lluiusy

W (Single  Bond)tiu luanasrlufiauiades (stable) Fvanunsawfsugunduiuluiluansiiilaseasneid
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msueuitusyg  (C=0) 168n nswendiludeniendsanieqaduds arsendiluazluianslassaisedunid
(inorganic)usiasadauily waziiamsagdeindeuilunuin vnlvitulianununasiuse fathy nsrlendituaas
Wwngaiiumigedui viovgadouiosdsgadindiussaninmuesansrenditu Tuduiladedneg 16ud Ao
\uduresansrlendilu arwanunsavesanswendilufiazunsnduluiduanadlulassaeiiu uazszozandians

Wondilududaiuluanadlulaseaieily

sgslsimunalnnsnendily deldaunsauanandngiufidaau isaseSuisnalnfiuiasiiniuresiine
Wondilu nsuuzihauldlunsidenldndndunnendiiuninewuulddedlludenafian aisgiseansiuses

HARAMIINBIRNITIMNTIEE) I Nat1Asseaasinduls dnldlasunsguaniiunimnme

v

szuunsEauUfnseualinnswandluguuuusing ¢

9

WasudunsuwuAntunisldasiailunisnendily nswendiludndulunuugisenaiivesdauien
Wondilu Wesegudes Fedosnisszaznaiisliiaujisemendily [Wudnvaznsnendiluivifidiu msshe
fldanenuunineziunantssny luunsnsdauldlianunsasanuinisinviedvseiiedls deunisnswend
Hulasunsimuiiieansseziiatlunsvinnu wasiieinlssdvznmnisideudvesilundau nsldssuunsedu
oSz nalivesnisvendilu dnsusudsulagisuain msldnnuiouiionsedunisiinufiseaives
lelasiueseenlud Jadudiuuseneunanluthenvendily deunldfinslduasifinnududugs wu wasain

- Y a a - aa s & I o a
wsomeuaLieUNTanAoUINnAMSTY Uaananan] uAaRINeSeILaeadh (LED) uaziawes uunasiie

v - i aaa = = aa &g o a = aa d'
waALIdNgaielssUAsevesasnendily F93sn1stilugnniavesniswendilunielunddn eansvesiian
fnuldnendilufiviu Feeziiunansinwldiuiidaau nsanizlunsdifidesnisiifuvrsanisfadund Tu
nstlves Auddunnengunnu fudiduaneinanideaiiu warftuannselussaulisunss nendiniswendily
Y an ¥ X vy o 1% o aad A A af A i\ v 14
meIsn1silituaryiuls Ussuna 1-2 seAuauidy (shade value) Taenissnwiisiliiasudvude 3-4 Uuda
wildsuarufisnegasimsilunane quseine oswininennisiiviuads dnisdnnalulagduganld wazaiunse
Wendiluldsinss Blazdnnsliihemenditunilalasiaueseenledanudugs @ 12-14 %) saufunsly

A 4 ¥ a aaa 1 < a = o] a a % a a 1
wasalawesnszAuNsinufite egnlsfimuinenuimsisuiisunisnendiiusieaisrendiluiieadns

¥ = 7

wealnglufidadensedu Auddrszdunsiisuwdaswesdituluniswendilunsindunisnsedumenasazuinnd

q

'
o w o ° o

mshllduas wanuildfanuunnansegredidedfy Jadedrdgdmsunisendiunddidia lalvuawmseninu

<

Sou wAgimanenTeetusTaLIaNNa1sWenFN UL AN U LAY ANUINYD9E1SHENE T WHUN1TSNWING a8dng

AIANINAMUVNITBIHUABLTDIIINNIsNanAHuneTuadTnAren 1sHaNAR U Urusaidussazial Ussuind 2-4

'
v a

AUA9 5D ENAR A ginALa 1A HUNT AN NATUANUTUTUANTIUAIY LATIAINUSIZIIUNITIVEN

v v

uanade nswenddusuiunIsnszAuABLaNaIaNl (Plasma arc light) silwdiluyilansludiuvesniouily

q

wazilaity waziinnsasuwlasasitulavininniswendilumeaiswendiilesedamen
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nsnszduliinnisuandifiiiiuresaisendiludiessuunseguenag \Wununvesdrin “Power
bleaching” Mifinannnswendituiliefiszuunseduufisened ilidiuldeuudatldesnesings Sssuunsedu

Ufisensnenditusianuuansieiu weasulinwialuil
misldanufourtudanszdu (Heat activated bleaching)

UfAseaiivesarsiaddrulnginuseududissufizonad Udsenisuandiveslelasiaueos
oonled Judulfizeneendindurianils aunsonsduldmenuiou TedunAnthanaouuldluniswendity
Tagléifumanszduufizendeiniesdiofiannsolinnudou dddvasalnilimgsnuaudou (Heat lamp) wui
Fnnsilorvdmadodededelnssszamituiiognieluiiuld esngamgdfiguiunitgumniuniuszana 5

Y Y 9 Y

perwaea enaviliinanznseniavveailoielnseUszam (pulp hyperemia) uaztduisilaifewsi
i o . . e . . 15
nslduasfinaadiuldidudanszdu (Visible light curing units)

finsesmnsuawaieyingniunldnseduiiemendiluninislddnseguufisen (Catalyst) faunse
A a a @ }% F . o Y a % a v 1 I % 1 44'
annausaseiiafinawsiuls (visible lisht) vililAnnsunndvesansendiluliegesiniss Metwvenniesmiy

WEIUNULG b

1. Wn3nwneuasilnniondiaunuslaiy (Quartz tungsten halogen curing unit) LU WS BES
8o Elipar Trilight (3M ESPE), Candelux (J Morita), Optilux (Kerr, USA), Curing Light XL3000 (3M ESPE, USA),

COE Lunar (GC), Spectrum 800 (Dentsply, USA) wuonani Wip3esmneuaiindaty wWeldluniswenaituls

Tnglaniz laun Optilux 501 (Demetron Kerr), Cold Light (Beyond, USA)

2. \3pmnenasilanatanie1sa (Plasma arc curing unit) 144 Megalux (GC Corp., Japan), LITEX 685

(DENTAMERICA, USA) Faunausunlondn drulatevasmasomienasiadounasldanzlununandiu

3. 1A3IRNELEILUUVABALDaDA (Light Emitting Diodes (LEDs) curing units) din1suugiilwldinisaie

v
1Y

WAsLoadh TaAvUIe endRY U Ultra Lume (Ultradent), Elipar Freelight (3M ESPE), MIiniLED (Satelec),

Bluephase (Vivadent)

4. winsmeuasuusiaiglas (Metal halide curing units) Sinsiuaseiintiuntae fograniesaneues
Tunguil 16un iedosansuasvomandasiondiltuiiviony (Zoom™) Fuddldfuarudsudeliviuni fmsld
saufuaendiluiitidiuusenevveslelasioudeieonlemidundn  indesrndauasiniozUanUasouasan
wiastlauasiidunaonlnussinvlansusenmalas (Mercury metal halide light) LLasﬁstﬂﬁuﬁ‘L%’azﬂmm 350-
400 nm wARERIUFINTesRiThsanAteulAnTY warszezanildlunsrenditulndldssiunislinan s

Wondilulusiiaune (Brite smile')
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5. insemsuasiunasiilauasnnnimisin degruasemisnadlunguil laun in3esmisuaves

nandueineandilu 8vie 1y (Me Tool®, Acteon, Thailand) Usenausneunasiiauasdiuazunastniauas

=

Funsge FadeIasazilusunsuliidan 3 maden Usenaumie Tuuady asiiawasdinasuasdunsisaa

YanUaseaghafiufin 100% ( Full: 100% blue + 100% IR) dwsulnuaUiunatsazanUsunaasnsviaadaiuas

v
o a

apwialisunisuanuassesnuiluvaziandiiu (Medium: 50% blue + 50% IR) wazlvunanvineiduluunily

Tuaw@unssa wiasiesnsuanUaseuaadiiesegnaied (Cold: 100% blue, no IR)
a a _a a . . 16
nslduasawasnszdunisiiaunsawendily (Laser activated bleaching)

o va o ¢ & 1 = v avVvya o 1 s a °
MaﬂﬂqﬂiﬂuﬂqﬁwwuqLaL‘UaiLﬂUﬂiﬂLLiﬂIu‘U 1960 Uﬂ'J‘UEJ‘lﬂLillllaﬂ'ﬁqﬂqiiﬂwqﬂqﬂLaL"?Jai UNNTE1INA

YanaasnaRAFo Uy ey waziadalnseusyanily wenandl Fanuinaesau1saunu b lunIsAnwLe

v v
o

WeUTuasuguTamden n1sshwiunalutesun n1sdnusavien (frenectomy, gingivectomy) RSUANLIN

'
saa

wiaslagnianldlunwiunnssuvaneaiv Jagdu Siaweshfeuldunian loun asusulaeenlediawes (CO,
laser) o13noULALBS (Argon laser) wazdlotufsuudniaiwes (Nd:YAG laser) lngpsusulnoonleniaiweosiay

a1sneuawesgniuldluniswendilu diu Nd:YAG wwes duildlunisinwiunadeulu (aphthous ulcer) uag

¥
o A o

Manioldannneusiingeviden (sulcular debridement) uenaniidaiiioailoundniaes (ErYAG laser) @aly

Tunmsidafiunuaviniealnseiiu Tula.a 1918 Abbot liseauiuamianududugeaiunsadunldlunis

v
=

nsrdulfndomedlelnsiauedoenles Hosananudeuiiinainndanuveuasdsnaiviily gaumniigedu
Uszanad 30-55 °C FadudunAnlumsmuassinduiiothinnszdunisenaiiu uanawes denuniaulaluns
durldlunmsendity  nsldiaesiionsendiiusuldiile 9 a.¢.1996 el lon laser technology (ILT)
durinvoaaeiilife Argon wag CO, lasers fiiltsnNeIAAY 457 - 502 nm wazidudnuuzyesnay
#eiilea (continuous wave) mﬁ’nm%a%%ﬁmﬁmﬂszqﬂm“lfﬁé’wmﬂwma 89 nsnszhunswiinveasiu

. . o ¥ & A = 19 « o = v ° '3 v
(resin curing) ldundesiiaiionoumsrlendiiu ~ fisenunandaimavendiiumenisiiawesuildlunisnsedu

a I a a B o a ) 18
asran@iiy wulninensdedfludntieendamendily 24 dalus

sag v & 9 a a g v % o = a a & ° v aaa
wasawesTlddundnunasszdnsnmgeiilirnufoun Jsdluufniivsdunldlunsnseduuiisen

< o a a @

wilvataanondily iien1sissisennismdnseningulng (Colour Pigments) laagnafiusz@nsnin uazd

' ¥
Ay

annsadmuafirmveuadldfniaiesansuasinluifsaenanaglinnusougs Bnsiisdianuvasnsis
LideliAnsunse wasszmedosmawieon wwesfitunldlununendilu liun asveulasenlediawes (CO,
laser), D15noULALEeS (argon laser) way lalomawes (diode laser) theendfiuilduasanniniosansuasiindy
fanseduanansald CO, laser uaz Argon laser maunuld 1fiosain CO, laser aggngandulasihdaiy

dwdsgnauluaswendily viliiAanisuandivesdnen luvaeidmnsequuisenluaiswendiluninszduie uas

fupndiuld (visible light) @anansaganduua argon laser i Lllpsaindanueindu 488 nm Fadudisnduves
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visible light d@unsldlalesawasiduszuunszduiienas sdulvgaziluviaunaideneglidonansivlud
(GaAlAs diode laser) finueniadulszanas 980 nm dndusiedldanswendiuansiivanaweosvlini ausagn

= v 8 = 1 Y =~ Ao A o 1 aaa v ¢ o 16
aadulalusnihemendil wazldaunsaldansvendiluvesudtniusudunsnseiuujisedeawesvini

AsLANFIYBININTERUeuasTieaiiuld Auanawes Ae nsld visible light asvinlvigumgiiaaa
ity osnuasiivdesaniafesatsnasziivasaiures invisible infrared (750 nm - 1 Um) flaggandu
Tneilunarerniaseuq dligamnfigatu FsoraviliAnnsmevaussiilaifisusvasdvaaiodelulnssituldlunsd
fiansuasioidosuun Tuvasiinisliuaawes wargnaandulasarswondituionun asuasinandifies
Psnduden JsiviliAneudousosily ogslsfinu arwiouiiinanieiemisuassinadeidodelulnss
ilutforann vielaifiias lunsdififimanssduifissszezinadun waeiltisinlunsaisuas Taduisililutagdu

Uadendfgyvoinsltuaaawes Tulunmendily Ao T1AATDLALLDIADUTINLNG Lazlanzan1dunsenddn

o 122 N A sl ' = v 17
wummimmﬁﬂﬁﬁym%mmaﬂ LALYDINUIINY EJIUﬂ']‘JW@ﬂﬂ‘WuLLﬂ

nalnvesasawaslunisnszduunseinisnendduy Suanndsnukasawes  Mvdeyeanuiain
wnasiuilauasazgnaanaundukadlagasiseufisen (catalyst) %38 colouring agent WAITNENBANANIUAIIY

@

Souluglalasiauoseanles dsiidnvarline Taendsnuazgnievengmeluluanauagsenindlaunanaiion
e liluanaduainiy wazuanda shlluanadiiinadela ssad1evesluanaiind (Chromaphilic
structure)bafuansdunds uandudulianafifowadnifaduluanadifasdy fludswntu asvenditudiu
Tngjldfamududu 30-35 Wedidud lneuiisenisuanduduiseneendindu” denisuandaaeludaunis
i

2HT L Ha O + 04

L

HOOH o i HO™ + HO®
HOOH —_— HOO + H*

HOOH —» HOH + O*

aun1si 1 wans mswandvedlalasiuleseenleddislasunisnseiuieuauaises

aaa

dnsnsiinufisertunisvendiiusiudunisidiaweshunnidiafisuiuseuudus widnsinsinUfasen

v

wPuUNMSIiNgUMgll ANUduTuveanslondily uazanuiduvewaslun1snsesdu (Photochemical Reaction)
nalnluniswendiiuasiuegivansvendily Mnfiwend1nunitwuuaufy arswendiuildlunddnasdanudud
lalasiauasennles Uszuna 30-35 wWesidus uiluiagiuezanmnuduasdu 12-15 Wesidud Tagldsuiv

arc plasma lamp 3eLaLes 95zuuilagyieannaau (activation energy) vatwasoanludluiana (peroxide



18

molecule) waxTaqlasTuiauin (Chromogenic material) fifloglustuvilssusanseandladléaau arswondilud
Mluszuuiaziimsiiiusiuuas (photo activator) Tutaa (gel) ﬁwilmqﬂizmﬁl,ﬁ'aiﬁ photo activator ﬁﬂisﬁu
Weseenlwdluana ilerfiunalnvesnisieniluniswendiiu avendiluilismiuiawesinaudreiuusii
Tniawosluusazviin vioiuarswendiluiivssnuuzihlildgiuawesudazelin F9azdl photo initiation 3o
activator wawey dniutumeunwenditilufesufifinuduneunielusinaon (protocol) Aiflunfuiaiwesudas
slamuiivsmuuzih msliawedsuiunisiendily dusslowdAeansavladaldluaduien (single visit)
Fununndanunsarendiluiies 1 Fuiouinnin Insvdavetunauas (ight source) wiomueIAdL (Wave
length) %’Vua&g fupudiussewinwastuiiaoine (light-target tissue relationship) Wwadildwenailuaas
wganduuas waglumanduiu flu (tooth structure) Aasagldsunansenutioniian wagsh beam diameter A23
awnauazlallnia (broad and defocused) tlondnidsansunsndunazmsganduinlululassairsdiudnues

il (deep tooth structure)”’

27N15U19 RTINS WaN AN Y

wadhaAssiiinannsendfiudinulduesiian 1iun o1nsdenity Sdusernndeitudntosluaud
o TnsunAnuin ansrlendituiisinnuidudugs MldenlunsvenditulusddnazvinliiAnenisideaitui
Ul kg omsdeatiuiiiniu wui snanaslelasiauesesnlednszdu wuwensadaraioiu vieo
wadnelulnssszamitulngnss dvanenisdnwmudi lelasiauvesoonlesdaunsaduriulludeiuld s
WondfluenailviisidensenuaznisdniavvednsaUszainily Tu 3-15 Tundenisnendilu uag wuil 13
wasuwadlulnssUszamituluiluiiidin ndsanrendiiuuds amisadundugundldnieluie 60 Ju Tagi
Uhinaveaveseanlediidnginssusramituiu fufuanududuredlelnsiaudesesnledlunmslusazads Tny
omadeituaztutuiiadevesitan srernanililuniswendity anududuvesasendity uazaranudunse

Asvesasrendiiu uiensidedfiuldianuduiusivengresduae negUlsniiongtesnit aslivuinlng

1Y ' M oM oy A = a X vy ' |2 a v 22
Usgamituntendt uwilildnwuhdennsdenituintulaunnninglvg Fedvuealnsessamitufiuwaundi

fawdihernindeitudunatradesiinuldvoslugiasiinendity wisAndudissssesnaniuay
welunendinszuiunsnendily anveveinisdeiiiu nuirdluanaveesesnledaiunsounsnduniuio
wdeuitu ety ilululwssitulidasnaddluustumunnududuredlslasinudeseenled” waswuin
fluiifivanysase Telasimueseenladuazmiuludiesesnled amsadlululnssituldnnninituund * us
linuhmsendituilfaansvhasvendodelnseituegiennsg Wuuamssnauiiaunsondudududnils 5
woasUldin nsrlendiiuluiuiifdinesldhsunerededolnssssamitud-ldasendituianududuuas

IgszagianlunisvenmunzaunuAiwuginvendn HuawnndaiswdeUlslinsvimatradesidneulvinis

$nw1 wazausaTlsussmeInsdeiluatly senisanszeziianfiven Usuaudniswenliiving aanauufignu
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. 25 A i = % = s s v Y &
Y93 Markowitz (2010) ~ finudrermsidsaitundaendilumnanuave suanawesesnledidlululassadiaie

v

Huwdlunsedudyginaianszualszamlnenss linunssuiunisielaslawndn (Hydrodynamic) insngasiiu

nMssnwRImsidenninduginiindelnunadeuddinatisanninseunsadsdygunseualseamuInndnig

Wonldndndninlutiwanduriaiofiu

nmsszaeLAsailodedesin nulddledudanuihemendilulaenseiTliviondsuludaiiiennis
uaviou Feanlugazmeesld uwamstesiulaesziinishduresihevendiulasldaianendiuniianuiuy
atinwedlunisnendituiiu uagldasundeunienvasldanswendiluanududugdluniswendiiuiadin ued

- o o 3 vy S euw = a a a A | a 26
‘VﬁﬂL‘VN?Jﬂﬁumﬁuwﬂﬁ%uawuﬂméﬁmjﬁ LLAZD1ANTINIUUD INDUIYAIAINNIIRIYUDILLNGA

1 a 2 & & 5 v v = = o w W 27 =
NamamLﬂaa‘uﬁuuazLuaﬁumuagﬂummwmmmsiwzLaamawﬂanaﬁuamaﬂuﬁu INATIANEYN
= = < v a I = N & v oA < ay v a 1Y

nunsasuwUasiissantosvesiipdeuiiudenisidsuilasdiausanavanduundlaainnssurunisAunau
| . . . ' 28-29 = | P a & v a wva '
Y93U3519) (Remineralization) Meluesdin = lnenseassdnudiulngiintuluriosdjifinisneuentes
M oA & v v = a 30 1 1 a o
Unnilaifinsguiunisi ma‘mlﬂmmmmLﬂaaumﬂmmﬂu%ia E]EJ'W\‘IVLiﬁW]lILLiJ'J’]ﬁ'ﬁWE]ﬂﬁWuQ%lﬁJL‘UaEJ‘LlLL‘Ua\‘I
el a =) @ v I a a & (% 3 ¥ < 0 o A ¥ a A
wiallavuulauisadniegsarilaaouiulaz oy ‘1/|‘LmLL‘W‘V|EJLLa%Q{IJ‘U’JEJﬂﬂ?ii%uﬂi%’lx‘imai‘ﬁﬁ’ﬁwaﬂﬁ‘WU‘Vlll

ANaNtugs warldszasianninenuuiull

@

wasio anysazUstLamisTunenlndn wuussBaineserinaiilufiuTanysaeiiusas Tu 2449alususnuds
weniflosnluanavendooenlefuaroenfiouiinnddluinedouituses deitudsdinssuaunswodiueslaedy
(Polymerization) ves¥anysuy ' uenaniidshlitanistuneulndniiysaregifintu Ifufsusstu ~ udans
weondiluazlsiiuasudvesianysue mnfihedesnsiasuianysuzaissesties 2 daw * iieliluanad

ANAIB A INLAADU

v o '

HaseTagyszedady wulnswendflwiliiinsuanuaseves Usen [u Aun wasdensd dedsunu

v
o

Fuagiupnudutuvesasvondilu lnganzansusenmuitgnuaeseanunuingauwddliiugeuninesdnis

o v o vy I a o 1w 34-35
aunslglantemrualideliiiu 40 lulasnsuseiu

nasonandleleluwes arsnendfluyililinsiudsunlasesiuiyian annmsnviiiianazaedmvse

' ) | o = a ° ' 36
2aUF SIUAUNMTANINLIINNTLIINANABUBNLYY NISHUTIHU
=) =
nalnnsinanisuaery

=3 I3 v v =~ fa a I3 YA o v
Anudulan Wunalnmsiudussavmilsfasmenyedilognudnd wazidunalnnszfusloudildiions

' v
[ = o S a £ o 1

Yosiudy JWudygavenliidniwunsefiiintudusiamernineuenuazaiglu inbilAnuinsenavauesse
Anuuinldegnununzay nssuianuidnvesituaunsasuldain 2 me loun waduszamiuanuddn waz

WaaUsLaNWUUTH LR
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a9ty fnquiildedune msdeneaeimaiutinkiwioiu og 3 vaui 1éud vouilelaslawin
(Hydrodynamic  theory), wqwﬁm’mﬁﬂ%u (Transduction  theory) uag wqwﬁim%nﬁuman%&u (Direct
innervations theory) na&ild3unisseniveganiunsldun nouilelaslauniin feefune \eadu nisiedewdl
vosweavaiiusTgegluvioiiloity (dentinal tubule) fineuaussdenisiinnisuinduaindwindon uie s
UfTRnssnwvesiuunng Tnewdeveunadluvieileity Saduduvi wemaramendeatinadulueile
lu 1§5unnssumusingn @ulaevendulssamlueideiiuasduvesadiiadrailoiiu (odontoblast layer)

g liilagusUuaziinnisnevaues

Pinmsfinyvane 4 msfinw Buduin nmaedeulmedssmiseweanaingluverdeiiuluanmueniy
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szuuAdiuas (Munsell Color System)

'
N o 3

duaa (Albert

a

nquiidvesiuead Wunnuiarigninnldedrunivansluimsd dandunquiiifo Sadsn wou
Henry Munsell) 3asnsetewiiu el a.a. 1898 wildeenuuudswesdidugunsmaumierdsiiiinisurinszane
vosdeanangudnanaimilousulfuasfmuadouasiumisesdiinantussnamainnasd eenidusdnusuay
fat szuuAdvaiumas (Munsell color system) Aflanwazniza1800nINLAUNATS (AXis) Tnoununansiidu

sUnsanszuanmuLwane MunualuwnuvesAniminuesdnaia (Neutral grey Value) dauuuvaswnuiviumdu

v
o a

Athmiinesdumuarduasvesunuimuaudmiminvesdi seriadvnuayds Aethvidnuesdng a1nim
wildimesu nununans nszaseentasseutluiaiiznauaziduduniwesds (Hue) Aodengg lag §9ziiyn
Buondmluununans Sedmaduaziinnulsianla (Low chroma) Weoonufady seus wardtiuasdiauin
viermanlafiutuauiisgega (High chroma) wansenvesBrognadaioy Amdnlussuusiueadi 3 a1 1dud Ada
(Hue) Ao anautAfisyyIndudladnis woedanuuandne9nddu wu duas A7e2 Amdes Wudu Suwadld
fnuaBavdedvanluisesivesnlidiuau 5 & Ao uas (Red) widea (Yellow) 1Te7 (Green) 1idu (Blue) 1179
(Purple) A131g (Value) fie uandndwadne (Lightness) veddvseusunauasasiiousananing A1 wdadu 0

- 10 lngen 0 fiavignuasAn 10 @319918n way A1LATET (Chroma) ABATVLAAIAINLTLE

MsunuAdlsyuuiuadunume 3 1 e 82 (Hues) g (Value) uaglasan (Chroma) Aduanslugud 6 (b)

White
@ L* CIE L*a*b* color space (b) valve Munsell Color System
N Hue s
=i il 10
Chroma N~—
Yellow-Red
Red-Purple Red ™—o [

| Yellow
|

Red

- Green-Yellow

Purple-Blue Blue 4
Blue-Green

Black

U7 6 uame szuvsasgrulumsyssidiudity ) CIE (b) Munsell color system

fian : http//disenoypreimpresionmozadr.wordpress.com Wae http://1.bp.blogspot.com/ YKO2gLhVDc/
TIGntkOzE JI/AAAAAAAAFMU/QUtONgUIPPs/s1600/290px-Munsell-system.svg.png)



http://disenoypreimpresionmozadr.wordpress.com/
http://1.bp.blogspot.com/_YKO2gL-hVDc/TIGntkQzEJI/AAAAAAAAFMU/QUtOhgUJPps/s1600/290px-Munsell-system.svg.png
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seuudnuwuy CIE Lab (L*, a*, b*)

53UU CIE Lab Juszuusyydvesingiily Tnenisszylumunwnnuiiuandsiu 3 wnu lawn wwiunu
L*, a*, b* Vegluduvedresinesd (color space) (Fauandluzuil 6a) Tnefiunu L* awUsuaniied1nuadng
(Lightness) wpsdlnadainiue 0 Fenunededan 9 100 Fomaunefednd unu a* Azusnisduntazdiden

(Redness/ Greenness) Inaanduuinfaziinnududunsanniu wazmnanduavufazianududdedundu @i

v
a

WU b* azuande Awidsskardunkuy (Yellowness/ Blueness) Tnsanduuinfaziinnududivaes wazvinandu

< v

< =] a8 0 a = o I ! ! [ R £ o A1 @ = o ! = a
AUNEUAMUUUAUINUNINTUY B L A9 A1ANEN9 dATUU O wanensann dawdu 100 LEIANEEINNER (&

N

Y77) Wl a* Ae AALAI/ATe7 Wl a* danduuinazianddadund e a* danduauazianidediden A1 a* dae

el®.

Tute —60 83 +60 A1 b* FeAWAYANIRY e b* fanduuinvzwanidedindas e b* danduauazuwanid

v
a

WY A1 b* deegludie -60 fs +60 U1 A1 a* war b* AlGNAILINMAT chroma (C*) nauNsAell

fa\)}

(McGuire, 1992)"

x2\1/2

Chroma (C¥) = (@¥°xb*’)

o

A1 C* fiAwiiugud vanets agidn mnfiadivanntuy iineiisdvesinglanudiuainniy

A19ATUIURIAT Hue angle (hy)

A1 hy TAwU 0 a9 dvesingazeglunguiung
a0 v 4 a L% 1 1 a =
fiandlng 90 aam dvatingareglungudiviios
fawdlng 180 3N dvesingazedlungudiden
ISP v v a % " oA go; a
fawdlng 270 a3 dvesingazeglunguduitu

Yo oo

TuneuiReulueddn nisussifiumsivdsunlamesd ssuuildinddadidgwiiiosainanuiuves

£

Auldlun1suseiiuauvesaRuilnuiua 9 InTuawIng  n1sUseiludfuvesiunwnngldnsatu n1sind

aunsaesunglususuudugaMunsel) neUssiudlugiuudnuusiugiuvesdanudy ed uavauading

o

msUszfiuseivdvesaunauviunnssuwiianigomsnduauainnisldesediotandidalnsdanieuauiniand

FWaandn 16 wad | nsUssdiuiildidiaandn (VITAPAN®, Classical VITA Zahnfabrik, Germany) Sa3esldszsu

9 -

AUEIN9N BL 89 C4 oy B1 fodnduszaumnuainauniign wazand C4 \Judiduuaziinfian dan1snei 1 lae

q

lafinsfnwves Matis uavam(2000) lana1insnsuselivdivnsindlaeldins odlagldan CLE LAB lnusey

a 78 °
0 AE Tngaasuseidiue L* a* b* © lngnisduin angns

2_1/2
]

AE = (ALY +[(Aa* Y+[(Ab*)
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TagA1 L* Lanader1n1uadng vineiealasuiiagdng A1 L vunedia Aaduadnedan 0-100 lagen 0

v

vineds dllndign 100 nunefiaainediagn a* uanaaianududuns wiedider b* wansranududivies wiedin
) Im&’Jiz‘qmﬂﬂmxﬂi‘iumiisijﬂizmﬂd’léfwmmdmadw (International Commission on illumination) Tud

A.A1967

INANUINUFIUANAT vIlinT1udn nsiSenvisessydvesing Wnevaluazseyludiuveailediunneig

iy Wy dv1d Awdies nanfie n13seyA1 Hue Tussuuduwatiues dwsuniswendilu &l vise wied e1alilinis

o

WaguwUas FsAgivinliauldianiniuudu loun nsweuwdasaianuadneesdily nandfe A Value el

nswasunuadld Tunsalnldinsesdiedn wislnlateyanundeield uaglifienfiainaiulduiusuvesaisniauld

aa

wazviumunng Arivavendiansiuasundasdilu laun AE Tunsalifirnuinnai 3 duld aneanuywdazanuisaven

ANaLANALA nandfe Neiusunvduazauld awsusiannuidnidediudn dlulinsiouudas uagiAfiuans
fanswdsunasanuainavesdily laun A1 L* agdeilng 100 Bsrnnarianunsasiuliainiaiesusedivaiy

3pIa NS INTATIWeS F9ldn1sAulaAInsiUasuLUasdEY 9nseuudiuwuy CIE lab

Wiesnmssnwudlunisvenditu Jadusemwesnnumenuiazanuiisnelaanizyana weldsiu
padlafilanseiuszninsiununmduazauld nsiivdngrudslszdnvuandiiu lidezdunIosleussidiug
flu w3e JUd1e saiamuilunisussdfiunaziunenanisine uwaznisdeasidseSuedaliunauld Ju

dsdndulunsuszaunadisalunisiinissnuudletdymdiluaan

AnsnslakazUssiuauldndasnistasuniswiladnuaan

(Investigation and Evaluation)

vala a4 o = ~ v °o 8 v X .:4' Myvas v a8 o
AuldnidamiSesdity vie veseeaiinnudesmsyh vy ntulaefAiulildddidu daaunndn Tng

Uni Husssuvenaluledidend we azuansdwmdesssuvasdrunduilefiu neldalaveandouity n15d1579 was

'
a

asmdgniiuinsiasinssiamanisiaJywiduddfe dregraudu auldddiuaanieefiunduuiiod

s

Wed wildsuteyanisvlendituannthedssmduiusadidniiunnssy Judilainniswendilunsuin Greunledily

v
=

Aa Al Fadiannudnduseseduieivanvaiuiaswainisiianisildsudvesiiugning s wWisliauldidnlonis

[

Snuwndudedy nsdauldfongunn wie auldffinnsdnnsounesduadouily wuii ssidasviouvesdilofiu
< A A Y] q' = IR v & d' ] o = &
sonludmdeady dwandugui 7a mavlendiluena lilddigliiuanueniuanssegidaau ieswneiou
fuuns dvesdefludinsasfiousanuiliiiueg 1vdnau Wonawiuld wurmenssnw dauldieiudenis
sghanluieswarnuasny nsinvweysnieiiu ldldmadenilinansinufiudueu o1afiansandu
aseuituvsodilles lunsalvesauldlugun 7b anmsdnuseTanuin auldlasnnisinviuusyinwiefiuuivaiy

pssdmsuaTuRa ALl (Huwnideniu) uiaulddinsdasnisuidymnanvusaeilulifivies uaglisesnis

o = = ~ P ' = | .:4' gy = A v X Y} .
Sumsnenditudn Wesaniflenaiuly diludiuduarisnwadiuiidudunauan (relapsing)
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v
°

JUT 7 a) ftheiifidiupan Aoty b) fleniidgmituannssiildsunisnendiluuiud wivsnureiuddidmviesduuazdiunna

giueg

v
o

Jupouwsnlunsuszifiuauldlann n1sdnamdelyninazaiudonis swdeanudilaifeadunisendilu
Usgaun1sainswendilulusunuusing q anudisesmarlendiiu n1siuagiinseinavesninunnnisvesauldse

msendfududsdndu lneenzedrsBanuldfifianunaniags denismaununisinevilaeviuaunmg laladu
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A19HUNNSSENsHA lan AR ued lesauldiiesed1ufier Junsusaudun1snsiranislutesuingas

v
o

d139anmun funnd uwazilleieniglugesln emsitdadeianmmaiinnisiudsuduagyiinmsduiinteya

U

nsUsTivdan nilaausnuinazseaunsideanu

(Periodontal evaluation and Sensitivity level)
nsuszliuan wilagausiud

mavssduanmiiodouiiud asagazduresweumiendt fnmsiuresveunidonundesifisdlalasianis Tu
Unastunthuuiagiiuvihans dezuinuivhnsendity dnsidawefedusessiniluniels safnsaagds
seunsimdsuiivasiiu wie nslenvesiiu nssniauvessien n1siidensenmulsity auldfionnisideaituun
Aouvdelyl esnndunounazennsiradesdmansenudeidiodeUsusuazonnisideituesauld Tnaawy
ogadsauldiifienuiFndeanaidenitunn Wudseuldsunsuisenmatafesiifinduy ieauldaslfindous
wiela dnfadynisinan wie dedulalunishisunissawla Tudiuvesiununmd Arsiansandaisnisuntles
dawde iieanensideily weznsszamedeniedouien (Free gingival margin) léuf msiiinvounusiail
319153y e19venslutsdrumaspeiiuldasiiu 1 Tu 3 vesd@uvesiiiy wagliiliaumunfifiomediszdosiunis
unsnBuvesihoendity fionavianusyaeieunveuwden ﬁzymﬂuaqmimamaqmgmam%uﬁmmﬂaﬁuﬁ
il oevliusnasinaniinsasudtesas nuilderalifiemelslunanissne Tnsanizetedslunse

AuldisesBuwuvBNiunafiy (Gummy smile)
nsuszliuen1side i

afiinenisdeailuldieldun usnaneiiusazudnauaeity esndiuvestundouiiuiiung
vinlfduwesiomendituunsndudludmesiudeiluldsinginiusnadiunarwesily Tunsdlfifinnsanves
Auadouily nmsudseity nislallaitutaon nismuvesudauasiyien afumglviunnsesdnding WWuged
Aovinennsideaiiulusasrendily Theniusnanidefiuung Irdssfiusssuonmsidoriiuvesituiigosnisiu
nswendilunnd Tasd1s8991n38n1sUseiivvesnthsuimsiumsas sugulisUszimaanizeluing (US.
Public Health service) levhmsuszfiuonnisideniiu Tnenisasanedinazldnshauuazdssenissiiely
wurlndnansiineiiy wazudeseiuennisideriiuilinty eonifuaussiu Tau seauusn weari (Alpha) 19
AzuuLil 0 nanfe auldldiinisdedilu seduiaes usTaBravo) Wezuuuil 2 fe Wendntos wazsedudian
73 (Chalie) sinzuuu 3 fio ermsidorguuss | wenandunmsfinuifinisussdivenmaderitilaglisyduns
FenfluwlsoaniBudseau Teun azuuy 1 wnedddflonnisideniiu asuuu 2 wnedsienmsdeiludndos

] = Y = o = o 89 vaou =
AZLUY 3 NUND9 91158 UTEAUUIUNEY AZILUU 4 UU18D9 ummnamﬁuimu?‘mm IW‘U‘HVIﬂsLUG]']TN

Wusezavaimsideiiuneuniswendilu warliwisliauldnsivdeoinisideiiuiienaindulaluvasnendity Ha



32

Wudhwaunsdeaiunuulinewdies iaduladussey 9 wildeiunn Weaderiui (intermittent sharp pain) wag
ziinlavndinisnendily Wussezinan 1-2 Juludnwasiiendy e liauldwssudinseula dnsuiununng O

wuIstunstesiuainissenaniurainualeds
fnag19n1sUsERiNEN LB aUSNUALaTEN1IEN1SHY AN VR INY

anilukasiadousiiusduluaininueanisnsiatiuiin (examination chart) auans

Recession 111 | 1-10| 111 | 100
PD 324 202 | 223 | 222 | 112 | 222 | 222 | 323 | 222
CAL | s 233 | 223 | 222 | 001 | 132 | 111 | 223 | 344

: R | o | T e i
Recession 000 @afﬁ{ 51@ 11 - Eﬁ‘f{"f :

PD |a2323 323 |222 | 223 | 323

CAL (323 ”222 121 [112 |212 101 [112 ‘222 112 |




CAL|214|223|323|333|112|102|112|212|112| |

CAL |1o1 |211 |11o |221 |o11 |oo1 |312 |311 |322 |222|
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Sda
ANUNYINVD I

A15197 2 waERIAIANNETInvesHuuUnauNandNunaunandly

Fily 15 13 12 11 21 22 23 24

EPT 64 8 6 6 6 21 8 28

A1519713 WERIANANNETInVRIHuAa N UNDNETY

Filu 34 33 32 31 a1 a2 a3 aq

EPT 64 1 7 8 6 7 7 6

Asusilivdan nwiulugasuin (Overall oral condition)

nsnagannitulutesuindeuniswendity aefinnsangnisidiluy anwauRaunAvesiedly 13

deailu saudenisiifangaiiasing 4 Tusdunisiiunaglasunisnendiluy lesniinasdonisideudilu wazanin

¥
A a

WuRvesdangn lnganiniuiivesiananuseianaeulndnuiseiin wudl slinnuvgessituunduielduien

Wondiluuieiln dwniswisudvesianaaussinveeulndniivatelade erafinandiudseneumaaiveddius

a ] aaa '

Fu drwmsuauliten Mdudalisen vie druiuseaNvasnieannsvinuiisen dwuvesiandaunsn

i
dmsunislddiemendiiuiito (15% aurladivesesnled) fseauisonuin msendilulaivillhiAnnis
Wasuwasmuudaivesiangaussiamaeslndavats 4 via uinuirdinsasudvesiagusziam aeslndn
Taglanznsidsuduazdvinmsinmuamwesiagysuiiulssamaoulndnsdy uananinuth thelendilu
vsdawiuilifnademadeudvestanaaussinnaouinds uaziusiaivinldeiinisfnivessuasmosney
Tndndeuluifivsediaier Sadutenuzihdmivfihefiiianeaiiuussinmaenlndniifeaddouiangandans

Wondiu  siusunnddenrstudanunisnyniuinlieuldldsunsivneunisnendilu duwsuianen

Uszunnadiany linud wemlendilu (10% asurludiesesnled) Snadeanimituinvesianen

Tunsdiiauldditug wugdliysaueituneulasuniswendiiu e nsdlian niuifluiiaund wu n1s

v v
A a

fNuRavaeeseda (Dental Fluorosis) 3o MufuAas19sliaunAdu 9 (Enamel Hypoplasia) huinuziinldviinis

U

Wondilu


Piyanart
Line
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nsnenditu ldaunsalduidymaiuniduunn q vse nsasudiutusuwss wu Tunsdvesilumni

) a A g a i gy ' ° & v & | o 1 I~ v oo A

domdu nsysasiiodunmadonildlunsddngty msvinmsysae sduldnsudnisidntantdiily iendt 3

Wes visen1sviaseuily msvihmsUandiiluenaldTanussinnmesaiau e Aeulndn 9n518911398 wudi o

auldlainSounazyinnssnwmensyiniiles vise aseuily niskimsunsiuneseanlen 10% ldraidieaiulunis

Wondituduszeziian 3-6 Weuanatislunsmdndmnddenduls winatrafsailaldihemendilulussuzeds
¢ &

Lifisneau egrelsimuanuneenluniswendilunsunisysaeiludmensaseuiiuvietdes Aldumadenidl

bARANG

nmsnendiluneusn luanusauitymudasudluiunlasunissnumsiniiu wie Auildlasunissnwm
590 weilasugUame lasussanssunnuaslidaan nsuibadyniniswdsudvesfludesldnisnendiluaiely

(Walking bleaching) msnsiainsesunisiidinvesity ieuseiliuinlaiiudladuiiune msgaglinevaussie

Themlenaity
nsssugasUInnaun1IsWandnu

onfinsdnauveuviten HuYulinzru AewinsviaNuaren neunswendily uagilssegnismeveiloite

[

U3viu neuniswenditu lduwsihlvivihinswendilulunisdananeasiufeiduiunisyafiuyy asivdazgninde

P

28NU9EIU N uRAToN1sdeIY 58 a1anelminnsderiundsnisrendily a1aRasaninnisannay way

q 3

[

pandsainnisvendilu wWefinnsan Wasutangnaendeinisvendilu lnefinnsanain anuduegnisdinuves
Auld Weasnnauldluuinguendn yadndnwae sUselianudrdglunisuseneue1®n wse nsdndanuns
o 1 = o v = @ = = 1Y 2/ [ 19 a 8w
oy wunssnedndudesdiniufoudvesianaailulviaisnu TneldaunsasenisuSuivaeuvesdnds

mswendilu Trnaile

AnsvunnanulaenisanenInnaukasrasinn1snangdnu
(Tooth Shade record and Photography)

msidendilu wie msiieudiluauld Aeunazndinssnwniudssnduedi ssiinrsnseritlunissnumeauldi
Fosnsendiluidesnniueiosdiofansudsudiannsassyniovenlitaauirdnisasulamdsmsinw
unndfosudluunisifioudilu needity en9ldlé Vita Classic wag szuu Vita 3D Liteldladituilndifesnn
fign anduinistufinamnounisin Ssilagtu Sanuasnin aunsatufinldfendesdesuuuuiineai
annsansIvEeUN e RldTLT IdidwilouannilusssumAndold awdidesnns msiiianmaieuendesan

dieUsziudinauld @ warsunielugesuin anunsassylatansivunuysasiuluuinadumihmulng v3e g

nsdnvesily eawieunsdnniseinsiiadesinnisendilu tnedtieasdedulinhannfigauazgdunisiu
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WUUsTINYA wenantenadamigUaelilaoy dunagitsuiluinegludunmisunivield amduuuusiiin

Wdndesliiulansilu waznnnoua1uing mwluszeslngd wwieilu @ 12-22 way 42-32

Aragenstuiinninnisuszdiuguisnauine

ananenelugasinwazneusntaalIn
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nsUseiliudiluiinulddesnsnddldsunsrendity Taenisduniwal yane edsvidiunnuaenisvesnuld
wenemendiegns ie Iaulduansiedndiidenis wu aulddeenisdiufivindusssui vie fosmsaiiui
ymrnfleuns nmstuiinditureunasvds InemadeninadiluiilndidesiuaiusssumAnulililfuniian azidu
Uselemelaghede uaznisidendiuluansifunassssumd aituonafauuansnaiulunsardiluunsmds Tuuns

nsslauldasdidfudavinuy wndniiuded lnsfludoauunuitedddundy fuvthdaniuu (5Un 7)

JUN 7 uwansnisifeuussiliudiiumeuauifondilu (Shade guide) Muszdiudfluludiuvasiiunidauu (a) uaz fudeiuu (b)
nmlag Yezursn onisnal

Tuvaugiivihnsisuaediulviuauld msivinsiieudiunduan e denwazwisinnistusinanliagadniau

wioufunstudenuld nsseguniediin Tuluesedetaiivansnnuiediolduinnitaient Biinudes 9 Tu
msUszdivdituhlalaenislduauidendfiunldiievdiudvdvearsiindnldlunuysaeitu loud uoudendity

& a ® . . ) = a ' ' a v A
WUURAAAL (VITAPAN ~ classical, Vident, USA) Tnginuniseaandituniuainiiuaing (Value) voed Asanslugud

8 LAYAISIN 2

= Ay a -] = o = o w '
AN 2 LEAAINITLRAEINIA[EN ﬂ']iLifJ\?ﬁLLﬂ‘ULaaﬂﬂﬂUIﬂUﬁﬂQa']ﬂUﬂ':ﬂﬁJﬁQ']\i

wad | B1 | Al |B2 |[D2 |A2 |C1 [C2 |D4 |A3 |D3 |B3 |A35|B4 |C3 | A4 | C4

Value | 1 2 3 4 5 6 7 8 9 10 |11 |12 13 |14 |15 | 16
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JUT 8 wanaunaifisuiandity Vita Classic Uszneumeandilu 4 ngu Aengu Al-Ad Wunguduns-iing, B1-4 {Wunguduns-indes,
C1-ca Jungudidlen, D1-D4 Wunguduas-in amlae Juzunsa wnaswal

wenani Seanansavimstadiiuldeainiosiadilu (Spectrophotometer) Fufiuirdodloaiud lesnannse
szylsidusaviifimnuifissnsauasisiudiniuuuusn Mnudnnsvesaiesing Jagtuuitninanldnanadosin
Aflanu1sonsiatadilusssufudnfieuidesundudfinssdunauand Laun tA3ee Vita  Easyshade
spectrophotometer (Vident, USA) fauanslugudl 9 Tneidloldlandiludeuudr anunsaideniandvasuisnguan

uaudHU (16 1aAUes Vita Classic dental shade guide wag 29 laaues Vita 3D Master) hagiaisuiuiiuaile
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U7 9 uanaesesllaiieudiiuseuuilnea Vita Easyshade spectrophotometer ¥au3Em Vident dwsulandvas Vita
amlag Yuzunsa Lonswail

nsanegUnaukagnds eninisanesueni usnailumihvusasas Wuguiinseuaquiistaiuinieu wasdu
Jouugihbiiuguiaelusseglndiiuinftuunniige dwsfudesinueniadeiiude uaenmminnsis
o LA vooA 2 Y a ~a [ gy g v & ' ' % v
wihluvagtuiintngaeadudeinsanluuinsaiauldiidnuusnguuduiuiiulandu nsaieguilusmudie
Tunsedl AnuldBuduitunsuliosdusnegnddnau Newasun wagdesfinnsainiswendituie asiiguaisd

iy Mllwavveuandily Wisuilsuliviedaandusun 10
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JUT 10 uansnsifisudiiutuuauaadituneunazndsiniswendity anleg Yezurse tenisnay

mstegUlildanindidsiudsssunauniian nslesumssensudnvasdituvesauldnouhmssnumdniu Tne
nshiruldsausuilunsduiindreunissnwm Wiedesulgmitaziintuvdsinmsnendiiy Woauldlieeusuin
wanswendituresiununme uaslfifundngudofimatoaSouiniuld woudendiludmiunuysaeitutal
flandiluvdsnislendilulinseunqudnuasdiluvesauld lunsdfidiundmendiluinaiudsuulasmemn
061910 UVIEEanuauaiiulii wadiluiiawzdmsumsrlendiiuaulifinesenisiden leud wadiuwuldly
nsWendilu (Bleached shade guide 3D master, Vident, USA) lendmandiludmsuldusyiiusesudilud
Wasuulasneuwagndnniswendilulagians lnefandidavunnind@itusssund e 1ad oM1 wag 0.5M1

Fuandvmiloudnseany uazuiunnidnuinanvesiiusssueid laud @ M1 Asandluguil 11, 12



41

RIS 2 R B R B2 B R B e B i

12345678 9101213151617 18192021228082%
0 05 1 1 1 15 2 25 3 35 4 45 5
MIOMI MI OMIS M2 M2 M2 M2 M2 M2 M2 M2 W

U 11 uanaiandividuamzniswendilu (VITA Bleachedguide 3D MASTER, Vident, USA)
PN https://www.vita-zahnfabrik.com/en/VITA-Bleachedguide-3D-MASTER-26260,27568,86078.html

JUN 12 (a-0) uans msiszdiudilusieinsosanlasinlafives uag (d,N Mmaflsvdsafivdiiuiuuauiaadily

nsuntesslatganausunisnananu

(Oral tissue protection before tooth bleaching)

iheendiludiulugiuarsuszinmideseanles Wuasiaiinfinnuiduduiiunnansiu dawisaitnuszaie

a v o & A | P A & A = a9 v oa o . N ' a ]
L?’]E]\ﬂ,'V‘LLﬂ bUBDLEDAN € Iuﬂjaﬂﬂﬂﬂim I@EJLQW']SE]EJ’NEN Lu’e]LEJE]L“Q@ﬂWIﬂaLﬂENMiE]@%i@U 9 U 19U USLIUTDY


https://www.vita-zahnfabrik.com/en/VITA-Bleachedguide-3D-MASTER-26260,27568,86078.html
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witen uazidendaia d1usnasinandudaiuihemendily e1ainenmsuaudeu luauldurssiedwunsds
vouhelulauuinaden wiaduiedodavnlneseu vhldiRannulifmelavesauldiiniu nisundes
\oianeunswendily Fflausniuetiads uadnuniswendiluazdesiuiiode fenslduruens (Rubber
dam) W gaudituauiiuditunndfidesnisrendiiu wudeatunsunteaideide Tumssnwsnity Jagi 143
nmswasuulaaneielunstiostuilede semsldassdudaundauinaiodedonit “Resin dam” unuiinig

Tdusiuens dauandlugun 13 weadansldstu vildieuasasainunnnitmedausn uiidensseTsluauldngd

2175 158 Tn1zliiuseasisdy Wevnnsdasdusazaisnaausnawidenanaineiniswauseuls

4

v
o

A = a | ' - N o & oA - s =
E‘UW 13 a) kARINIIAALITUAIUUFIUVDITDULIDNTOU 4 U uaz b) LLﬂﬂQﬂWiﬂ@QﬂULu@LEJE]L‘VN@ﬂLL‘U‘UﬁlI‘Qﬁm UNTIATBUAGUVNEIU

a

duseanion uaziendafin auuuiAalifidvunveasnien (No pink concept) nwlae Yozunsa toniswatl

wiatialuniswandu
Tnnsvlendfluiugiuman feg 3 38 laud

1. msvlendilulurdiiniiunnssu (In office bleaching %38 Power bleaching)
2. msendiluminunelinisguavesviununme (Dentist-supervised home bleaching)

3. msrlendufithudienues (Home bleaching or Over the counter whitening agents)

nswendituiindliniuanssudleszuunendituzunuusing q
(In-Office bleaching with various bleaching system)

msendftunelurdiiniiunnssu e1audaesn u 2 guuuu sunisldszuunszduuiiserniswendily
sonilu wuulallduasnszdu 3o nszduiieufisenad waz wuulduawde nsvduiisuawiinans o dmiuly
Ussinalne Tnslduadunisnsziuujisenaiiluniswendilu laun nislduasanumasn LED wse nslduas
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£%

durlsse mslduasdiuniu sudnmislduaaases yinlalonawes weasussuunendilunasssuunseduuise
willuguuuusng q danns1ei 3

M1399 3 MTLERISTUUNIEAUUNSeNswendflunazdiulsznauvesevondiiuyinge o

SEUUNITNILAU daulsznaunanvasineanandily ARG

Luasawesyialalen 37% Hydrogen peroxide Lasersmile” (Biolase, USA)
(810 w1luiums)

2. Uisenansiadl 40% Hydroden peroxide Opalescence”Xtra Boost
(Ultradent, USA)

3. naealnueads 25% Hydrogen peroxide Zoom (Discus Dental, USA)

= v g = ] Yy v v = | . .

1.nsnendlumerenandilunnseiunlendeasiadl (Chemical activated bleaching system)

szuunswendilulaeanendiiuaiuisainufnIevendiluladienues lnedilidesnisnisnsedu
meuen dmsunsendilusieszuunseiuuinieniswendiluiieased enasenindussuunisendiluilad
nsnsziuthenendituieuas unisuaseufnsevesanslalasaudeseenludanidulumeuindenaiivdsen
A o 3 9 v a H = L s s ¥ v v
Mewiemaniuansnssdunisendity temendilulussuuildumslelasnuileseenluddarndudunoutises
Uszanad 35 - 40% fegsdndn dwuandunsied 2 sseziandiltlupddnUszana 40wl Fadudsfivaonsds v

sandurilananvednadsilussaualaReugoslsinauUmeiovimalumsyisanenmsdeity

Bmaenddluieurgnandnluiinssdudlsieasiad

1 evmanmiluveseuld wiendesn weiisuandiudeiuveeuliiayaesy

v v
o

2. Nuhaesieesssdlanuiiens v NaauusnasUEUN7 eannsheii s asuElunnuie
3. Tausewilonuazlenliuwis Smireuwenuiden Wilunseswilonduduung o uaianeuas wazdmirenuen
WRBNASIN 2 NUS AW aT B BNIAN IR A DIINLA RN eLEs

4. Tduemendiuasusnamtiiiu uadluvasendiiu Tinauiiemn 9 5 WAl auesuian 30 Wil
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Yumaumsuauie analunnsziudledeasall

wgmendiluluguuuil Usznauludmediuvewmaeaiiluiletieendilu (Base, B) wazaisnszdu

o
o ] [

(Activator, A) diaw3suauldiseusesuda Tvhnsuauemendilunsaesdiuliidniu lns vaennenegsedu
WieaugaumIvieenauNM INANAIE1MIEeY LarnTiaaeuivasnusIinevisaasdiuUsenauiuatin lngvyunse

NANYBANIABINADA LY kazyinnIsNaNiemuISN1saanelul

1. funaenussqdiuesingmenditufuduns (4) smnamaendund (8) laniuvasn fagui 14

2. efumcenusasiendtiududnn B) ndunvnsdumaenduns () Wluds B IBudestudumsnauans
nawdt (Activaton) T () WlUludufidudodemenditu B)

3. e add el e [ A adu B ] ndulunduinysvanm 25 afe Aunminenidsuiud
unatalneaiiiane theiiraudnedenduiunatusastulivadoundu

a. devaen® slasenainmvasndins (A) uazldvaneihdsliAniunasnduns vyuliuy tedosiuns

Filvavesuhenifinauaiandwmnusesss Ihhemendiuiinaudiui@uandugy 14b)

5. Judunauawiunseny WevedeuUatevasndnrinnuldd aunsadetanle

JUT 14 wananswaedwiluug wavdiunseau lneduvaendaliun 2 daudinndiewdasalilddmsuauld 2 vivuudahen
UTnunsmilsvesusiazviaen

2. miWanﬁﬁué’haﬁqu\Ianﬁﬁuﬁnizﬁuﬁwﬁwu,m (Light activated bleaching system)

sruumrlenddtuiinsnssduieuas tnevhluldnenhemendiludssneudeanslalomnauleseentes 1y
vidn WuAeafuszuulan uiifiunszuaunsendilufemsliuamasalwysziansing q idienseduliufnien
nsnlendftuwintuldetnemniuasisavsnmundstu idosmsuas wie wasililunisnseduihemonditu
leiun wasarnvaenlnenlalau (Halogen lamp) uasainvaenlyl LED (3U7 15 o) wanaunensn (Plasma arc) i

wglad (metal halides) wazuasnniawwesialen (Diode laser) wennilfaluasyingng q wnue Agnununldly

nsnseRusruLemandilu Wy uasdaniilalows waBusisn waaawesanuraiilauaasingg o 1wu
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fifivaies (KTP laser) o13newaies 1usu degne ssuunendituiiiuassiudie liun ndndusinendiudreu

(Zoom™) &slduaneadilunisnseiuufisenaiinisvendiiusiuiuinewendilunilelasiauesoanlun 25

% fwandluguin 15 uagszuunswendiiuinszdumsuasdiuazuadunsise laud ndndusinenditugvedy

Y

(MeTool™ ) (3Ui 16)

whiterw 88

) gty ML g AR

ZOOM

ZOoom!

JUN 15 wans (@) szuurlendiluilduadlunisnssduujisenadsanduinewendilulssinnlslasinueieenleaninnududu
Uszanal 25% (b) Tuussasdad asUseneuluime duunlesdeiiawien nssaviildundeailelioseusufliuin suuvisdiuvesnu
o a A o Y a H Ko o A a o o < = aa
ddiedosiuiians wariigainans uenaniddidiuvesansitieanenisideritunmdnisnendiiu (o) uesemisuamead
(e,n msuanthenduwuuldfionaulneTueenunliluusayseuresniswendituussunamildludvemasaldareyiunauaudiuves
Wothewazdussfisenaiidiududedsn Suhluldmuuiaily
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Uit 16 wans (@) szuurlendituiflduadunisnssduufisenadsutuiomendituussanlelasnudosoonlediifianmudutu
Ustans 30% (b) Tuussyiast axusenauludae viaenthemendity sduunteadebowion uenanidiiidiuvesansiivian
omsduitunmdsnisendity (O duvesiheluvaendafivssneudediurenvanazuennda wisUaneidanuunansaluifi
(d) szuunsiethemenditusesussndnant [Wuuuunausalul@ (automixed)

Bnsnendrlunnszdudledtevasnlnuaad

1. yavlondilu dwSundndnaivendilusiiesyuunseduieuaeadd Ussnaumenasnthenlalsiauleseanlen

(%

Anududulszana 25% (aeviald wud danududutiesniniherendiluiinsegumessuuiail) uarynleiu

v
a

& A Yooy ° g 3 v o 3 o Y o & A a o . .
LUBDLYD bLﬂLLﬂ uddanuuiany ’Kfevnutias nszavdmsulesnuiilaldaseusuriin (Protective napkln)

wazisTudmsuuntaatiadawideon (Resin Dam)

2. vdnisulseiliuandiluasadunds Snlrauldusuaauuing ndwintulvminaduleeseusuiuinauld

euldinieaienuinaeaney amwiunniedesiunasnuasnlifisuniuaien
3. vinstesiuiiladananelusazneusnteslnn tansesdlanuinaaiedienusuiuinyilvinauleasaindu

4. ndsantuhauliuienuis udruiheuenuenUasesvauniien usnawienynilinunauliiiiumien

dwlalutesndudvunaniuihnismewaineesemenaniioiinewenviiensdsd (Uil 17 a, b)

5. Juthenuseannl/a vasvimun (Mevilsseu veamsvendiiu 1 a3q) awhenaudagauliiniu wadddwiuili

yntunase antremasuuiiunagyinniswendilulimnasaiadauily



47

MODE: Full Pover
TINE: 14108

JUT 17 wans msenditu a) msundeailabemiensnelsdu b) istuundeuieiewden Weldfunisuumeuas azideudand
a v oA ' o o ' aaa = > aay = A
Weutududilegeu o msdavinmsueuinssnitmsseufisemlendiiu o) msliuamiiidiusznevresasdinanuenaiu

450-480 nm UAZWAIBUNTUIATIIANMUEIAAY 835-865 nm dmTunseduatswendiiu mnleg Yozunsn tonisnail

6. wagaAsaaandilu Tranuadiuwasddunannuinssalendiluwar USusuwmiswasasaduinsaiutaauinyas
Auld uwinadudusiunisvinny (Start) 1n3ewihuwedastag 15 wikarduadies gainateinenludiielinants

WeniluiifgWumsnisuddguihdvauwiudlddansuiienmiiandafielineiavasiluaiwelura

lgRgaguvhguunsausn 8n 2 seu Weasu 3 sou nssuaunsvlendituiieszuugn (Junan 15 w3 As3)

v 3

7.dlenendiluasuseuriimunvesniswenditu wsaeuseeuds liigaiategaaiseeniiasd udilddddowdn 9
guindafiiuliareraneudaiiasuuinfesiivinasewiulinedu udiAsenszgnTusiulaueaniiazainssins

Tiaulddmun Awandlugui 18
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U7 18 uans nswendilu e) nsiiavleswaaieendiluainuiizennisnenditu ) nsnerdiuvessduunlewnionsen anlay

Y
Yorusa onswatl

3. nmawendludlsthernandiusiuiunisnseduslsuaaaesviinalaloniaes

nswendiuivitlupdiniiuanssumunulaeriuaunndaessuuiawes faegreniildlulsemelng laun
Laser Smile™ (Biolase Technology Inc.,San Clemente,CA) Ineinenvendituiily \uiaanendituniddiuusenou

¥

fiugnuuszanlalasiaudeseanles Nlianuiduduuszunn 37 - 45 % uaglduanawesuialaloniawes Wuuas

° ' P

@B NNAINLIAAUI NG (940 nm, 10 watt) wazaud nsunsHendilusaraudasnssuiiedonoul

wa a4 a1 =~ o ¥ | o @& Ay yagvi o a Yy v Aa & a
AuanR AedlAnsnaduanlutiuazussigainily aadusieidedla s Toswiuarendiiuaududugeniidng
Funnzlumssunisnseduainuasaesvlinil(specialized photo activated gel) tlpsnldansusenaulelasiau
wWeseanlganidanududuas Isressednsziunnlunsuntesdaidesounaziiundsesunnvielu uen1sinwm

nunsitlalamaastunisneandily inn1sideiflusarseaeiraaiientskasldssezian lunswandiud

'
a

< | aad oy % A ] = ] = < a &
FINFINTTIBOU Aeidpaudaungreneunendilu laun nswendlurziiunaemsluiiusssugfuvingy mnanen
dilundnuidvesianeanlinaunfuiudflusssund arsviniseninduazianategiatos 24 43lue 18199910
WuIsaamgsEninaluadeuity ey AuisBursulndndzdinitundlutag 24 Hilusniendsnisnendiiu
Wesnnwesesnlenuavesndauudiuiinndegluindeuiiukagiofiuasinadudu jisendweslsiedu
YosasPanzazisdunaulndald agdlsinnu lauuzilisadusseznaiegeies 1-2 daiiieliasnend
funandsegnualy uaglddflunamnounsysaglnd dusunmdmshanudiladudiiefsisnig nan1ssnnm
Y A = i o 1 < Y A A I DX P = Ada A
wazgkadrafsswainsendituneunisinw esgielsinunatiafesinuveslugUiennendiluidin Ao ons
Wil (tooth  sensitivity) 219uindulaluseninansinw nuunfigalutae 1 Pluavdmenwardiulnajeyly

LY < 2/ = a =} g LY LY Y £ =)
TTAULANUBYNIUIUNANS LﬂﬂL‘WENi%EJ%L'Ja']ﬁu‘]LLa%NﬂM’WEJVL‘ULENﬂ'WEJIu 1-4 'J‘L!ﬂ']EJ‘Viaﬁ]’]ﬂﬁuﬁaﬂﬂiﬂU?‘Uﬂqiwaﬂﬁ

Hlu
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msshwensdeituainmsendiiull 2 suuuu fie Shwnuureeiduseely (Passive treatment) g
nsanauiviesyeznaimarlendituluudazadias uazn1sinwuuunag (Active treatment) agtfunisly
amedifiotisanenmadendiulnenss Tutligtuamsitedldldun Tnupadelusm Snalnnsviaulaedudanis
thuesnszuauszamundn was wgoolsd nalnnishewdenslugnlasiedefiuagiuanuudausaudia
wdeuitu udedslsfinuluanavesasoanladiivunmdnuinisanmnsadushurosihssswiaveidefiuwazunsn

Fudgnssszamiluld dwdunislingeslsdenaliiivssansamiiisane

nsnendiludienisnszAuimeuatases Wussuuildlalonaweslunmsviliilurnitusaziluszuun

Uaoadouazlduanawesissufisomendiluviliiiuvnisiaiudnienduaslslnsaudesoonlen 46% (Gel

base) WieuasnsRUUNsenMIendiitu (Gel base activator) Aauandluzui 19

v '3

UM 19 udnd a) insedaiesdmiunisnseduiiganendiluy b)) ussadusivesienendiiudmsunisvendiiudisuaaises

1

(LaserWhite*20 Whitening Gel Kit) Uszneusigdiuveustudmivdesiumion Resin dam) yathemendilulunaendy

Usgnaumeiuauaziinszdu saivansdesiunisdenitu sudelae Yezwise tenisnal
Yunaumsnandudeszuunsziuileudasaivasialon

1. vasnaeanwiluveseulilnensianwiluldiiimsdnvesinilusarilunnnse wasiisunndiudwvuvswuliuay
neguitunewlenditu TaitilviSeuTesmertn ldatedlenuhaeiviime maduusiaSEinling ieannsie

7 S S LRl UNNLIA

2. vinnstlesiuiloenfenlaensltaun)uinnusosiion (gingival sulcus) wazus naaiendafn (Attach gingival) Tl
a 3 N B i - &, o P a 3 = Y A A a & = o
Aenheuenudon WlunsewRenduduus 9 udmnsuas Gaieuenulionassi 2 AUinumiloseawiienlnesouly

A A DI WA IR

3. wawasWonditumuiuusiwesuTEnan aelendfluvesszuuid 2 naeaUsznoude duvenaaiua (Gel
Base Activator) fh¥udauvasihenlelasiauesesnlediifinnududu 46% wordmvowueniimes nauasi
aowmaonitidsty (Uil 21) dauvenirefideunaniinnududureslelasauosoonled ienaududass
UFASemdzanas inde 37 wWesidud de pH Wity 7 udwmieendiluiinauudrasuuiaftufulndudu
(buccal surface) lnemmssnansvesinfiusazindeliiaiuivesiiu mihenuns q wavasliiiadudatuiiuann

igm
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JUN 21 wans a) gathewenditumeiawesinlondsenoume sguweu tenduvakasdiuuanada b) n1skaingduiivawas

wAnAaulaenNIsEINUaNevaaAva LA vaaalt Mg TuRutgadutslUu e lnaud A ulad o dlarevasninunnafviasn

3 = Y o oA v oA a 4 9 v ad da o o = ' ) ¢
UIPIMNFULIINUALED AaULEHITUY LﬂaEJI‘Vi‘UNLLaSMWUWN'JﬁiJNﬁiJ”Iﬂ‘V]’sjﬂ EUQWEJIWEJ Yazun9n tnNITnau

snhemendiluiinauudiasuuiuedouily asinansiudugaieiudindeiielmiiafy miewenditumun

~ a a & v Yo o o a a = a a = o & W
Wies 1 fadwnsifieseudiuazlidudanuiafluinniigaiiiedssanianvesnisnendilulaglisndudommug

aa

6. dwduseunsansuasameslalenvzduniiuaeasi naie minwendiluwazaiesevas 1 undl lne
wiaudang mumonuauivesiiu ¢ duw W4inan 1 wit Wald 1 undl vhentanun 8-12 seu Iuéﬂwﬁﬁﬁumm%’ﬁ
lapay 12 seu Wiansanenisderiiufionainiuldde saaauuiy 24 undl wuilussuineinswendity
Foimweiiiheonafinrmidnsouiiftuudliide asdefuiniulurasiitiomendiuriufize Juioddige

aggeaiunaennalieannuiou

- 2 o v val H =~ a Y quo aw 2 Y 2 d £ ' a3 v
7. LUDLAIIYUTDYLAD 1‘(1%@@“']618%@3']5@9?]%63% LLa'ﬂfUa']aﬂE]uLaﬂ | GIJUNWLGIJ@WWUIWEﬁSE]W@ﬂ@uaﬂu’]aQUuNW

forfiunsowiulinedu udrdsenszgniusdusaueeniiasuinssins Wiauldtaudin  maisiwdes

'
Y a ]

(Desensitizer) egluussydaivesuTendudn iedosiuuazanainistrnfssainnisendiiu wiiuazemis

U

= aaa

Uszana ASetnlue ndemiswendily  JUN 22 wansduniswendilumesyuunseduuiiseinendilunisuas

awaskalan
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U 22 msendiluszuunseiuniswendilumenanawesialen a) nisundealiademesdu vshuseuvveumionvesilunnai

foan1svlendilu b) naarlendiiu o) n1snsyduthevendilu meuataweilaalvivatenasnnseungudiuvesiiuninuunnd d, e)

dieasunalunswendiiuluseuusn Wildiasesgainanegeainemenditueenlyvun Raflunisazarernneusuiunendiulusoul

JoA1552 N5 IdAsaslalantawasluniswandnu

w3aslalawesviintiazldesss@nuasiulamenidan warSeanuesliiiudenndan satunisduda

' v
v v o va o

1AgASINUTIE19YTUNTI8ABAILALRINLG AINURNYNUAULaasAaaldwiumUesiused vanaintldanas

U

o =

ANTNIDIPUNTIADALALRINLY NSEN1SANEUATIMABAT NANNAB SIdazilnamanszanan (retina) vinliiAn N3
wpauaiioufivuonvniguuadinmfiveiu (clouded vision) e1avhliiAnseelsafinszanaild  (retina

lesion) Hazd1msuNaTEEze1 819V MALANDINIIANNINTINGS YTe 19AnaIuas (long term scotoma and

v = %

photophobia) #38un518919LANNN N1TFURESIELAEATY S98azYDU NTLNINTZBVOITIE dIuAUNUTE

YDININUILUINNITANT weaealsARL ANMUTLTUYDISE

ANUZUINITASENTNANVIVBIN LKA LAsUN1SWaNENY

a o w [

dedhdgraneuldlasunisendiiunelupdiin nsguashviuazasanimanuvnlildeiuiuian &

£

- o g v Yy 19y o N = o Y v o - a o A
Vlmm,l,uzuﬂwﬂuiﬁmmm IszjmaﬁwmmuﬂizﬂaUﬁJaﬂﬁﬁWaﬂaﬁuwmmmmﬁuum %38 d198ANIILNAAIIVEA LND
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Minaswalmindavuiiiudesiunisiiaasuiumieddnils ssdigliifnauamuvesdiuienuiu asulss
Hunarthuliuindssudsemuemsvsewnsesnuiinlviliasunsedansailu mslivasngaiasemuniasiu
w3ed wu ¥ N Tailues madenlddvainduunazdieliitugunay ldaslddduvieduinia e1afiansannen

Fitugnanelu 6 Weurie 1 Yuegfunrmivesnmssulsemuemsidasudvesitas
sunvurdndusiandlulszinndenlalaglidasnisludesn (OTC whitening product)

taqtiu mswendilu gniildlumsussmnduiusaatniiuanssy auldddnnsrleniluvn lid1aindesie
uihaadinitunnsau viie Tundledandedumesiun Tuguuuunmaneieenditulfeuldilulddenues io
wanfausintglunsilidituamiuguuuusine 9 wu o1ditu uauwendituguil 23) wavendilu s Tnevily
wanfausiuszian OTC f¥nguszasdifionisasaninditufivnlieuuiu ndmnldsunsendiuiigualasiiun

uwve (In office and Home bleaching)

o w =

NANAUINTI8NINATIVE warSnwlranudannuINfmueILIY Llawn NanA U9 lduUsenauved
asfenendilu Namsam@elaniuituaieen laglidesnisludserainuund wie OTC whitening agent

Jwauden woasulaluiidasieluil

gndnuiifianswondilu (Whitening dentifrices)

IS

graiundarswendiudulugaziidiulsznavuesasunsluniuesesnlas (Carbamide peroxide) %3

o

lelasiaulesennlas (Hydrogen peroxide) TuuSsnauaududuios 9 Uszuiad 1% amnsatslun1snidn

v
=

ATIUANARNRIY meadaluimediursiivsinaunndmiugnstl iemdnas1udnfned neuenuuiiavesitulanay

a

wananilonvaslidiuveneuleu (enzyme) Rnaslumeievarsluianavesansdunsdfioglunsiugdunsd

(bioflim) MinzRnuuiiaily viusengrdanuinddnmesarsiidesiunisiinfuiharedudiulsznouiie @

'
o a1

dangaglunismdnasiuiiy egiunlaunaidouneannlalawnse wasdant wuvey lugnsvesendilurendilu

[ 3 ) o = v e = A 1o Y a = ! a a a Jo
agdlsfinuuiinamsdnlugdflusesivsinanvangaunldiliinnisdnnseuvesiiafluiiniiuly venanilds
fansnsgiumsinuvedlalasiauesesnlen wie amsurstudesesnled simedludiudsenauvesendily a1n
nan1sfnwinstdediurendilusuiisuivenditunliddarsendily wudt erdiurendiluddiuielunis

o v

mMdnasvaiuwazlesiunisiiansvdls unnanuaunsalunsyitlsiusduldldiunasgednauvseiiveddey

drgndaulnidanswendnu (Whitening mouth rinses)

WgtuUnfiflansnendiluy eendnainlnenisussurduiusvesusengnanluwivesauaiuisalunis
anni1siinasvdnarannisnedivesiuyu dwulvgjagdsenevludsarsnendiuiidanududuni q laun
lelastaueseanlan Uszuna 1.5 % uazigngnunsiveans wetesiunisifeasivdlml o 19 duan1s@ne

wanaDs Useansninuazanuvasndevesinertiulinvied wanslmiiuin Useansainlunisvinliituyndues

v '
a o [

grthulndsifisuiusdusaunendity Welduretaulin 2 aswmeiu linuindvesiurniluegsiitdedfy
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CP 10

Opalescence Whitening gel

10% Carbamide Peroxide,

Carbopol, Glycerin, Favoring

Ultradent Product Inc., South

Jordan, Utah, USA

CP 16 16% Carbamide Peroxide, Sodium | Dentsplyindustria e Comercio,

Benzoate, EDTA, Carbopol, Sodium | Ltda, Petropolis, RJ, Brazil
Clarigel Gold 16%

Fluoride, Mint Falvor

HP 6.5 6.5% Hydrogen Peroxide, Purified | Proter&  Gamble  Company,
water, Glycerin, Carbopol, Sodium | Cincinanati, Ohio, USA

Crest Whitestrips Classic

Hydroxide, Sodium Acid

Pyrophosphate, Sodium Stannate
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Diagnosis and Treatment Plan for
Tooth Discoloration



Tooth Discoloration




Correction of Tooth
Discoloration




Chiet Complaint: Tooth
Discoloration

Many an attractive smile is marred by some discoloration or stain, either
on an individual tooth or on all teeth.

Each year, millions of individuals change toothpaste, purchase
ineffective preparations, and even change their dentists in their request

for "whiter teeth."




Stain on Natural tooth

There are many causes and corresponding treatments for these stains
and discolorations.

The dentist needs to be able to both diagnose and treat the various
discolorations.

Some treatments must be performed in the dental office, some can be
performed at home by the patient, and some are a combination of office
and home treatments.




Type of Stain

Extrinsic stain
Located outside the tooth surface
extrinsic stains can become intrinsic over time

Intrinsic stain
Located inside the tooth surface
This stain can originate from the outside in or from the inside out



Etiology : common causes of tooth discoloration

TOOTH DISCOLORATION

ASSOCIATED CONDITION

Yellow

Aging

Calcific metamorphosis
Loss of wvitality
Tetracycline ingestion
amoxicillin syrup®t
Stannous fluoride
Imipenem for cystic fibrosis

Amelogenesis imperfecta®®

98

Opaque Fluorosis
Sickle cell anemia®’
Osteogenesis imperfecta’?
Wwhite Fluorosis
Chronic kidney failure®®
Hypomineralization
Brown Fluorosis?®

Smoking®*
Coffee??

Soy saucel®



Etiology : common causes of tooth discoloration

r - = == L

Brown Fluorosis<®

Smoking®*
Coffee?®
Soy sauce
Cola
Tea™
Calcific metamorphosis
Loss of witality

Chlorhexidine ingestion
74

16

1,34,70

Iron
Tetracycline ingestion

Antitartar toothpaste®®
Osteogenesis imperfecta’

Chlorhesidine glucamate (Hibitane) disinfectant®?®
st

43

Tannic aci
Ochronosis

Dental materials1®®




Etiology : common causes of tooth discoloration

Black

Occupational: glass blowers®?

Betel nut chewers®*

Pipe/cigar smokers
Dental materials {pins)
Caries

oz

Blue

Tetracycline ingestion
Osteogenesis imperfecta’?

Green

Hyperbilirubinemia®>

Congenital biliary atresia®?.118
Occupational: brass factory<?
Marijuana smoking

Masmyth's membrane

Crange

Poor oral hygiene
Chromic acid fumes

Red

Gray

Internal resorption

Congenital erythropoietic porphyria®?
Periapical granuloma in lepromatous leprosy”>
Death?-%®

Tetracycline ingestion for cystic fibrosis

Minocycline for acne in adults®-12.24.88,89.,94,97,109

7.,67,90



Etiology : common causes of tooth discoloration

Orange Poor oral hygiene
| Chromic acid fumes
Red Internal resorption

Congenital erythropoietic porphyria®!
Periapical granuloma in lepromatous leprosy®?
Death?:%%

Gray Tetracycline ingestion for cystic fibrosis
Minocycline for acne in adults®-12-24,88,89,94,97,10%

Dentinogenesis imperfec tass
Amalgam restorations

Cyclosporine®®

7,67,90




Black Stain




Green stain associated with poor
oral hygiene




Orange /Orange brown stain
Chromagenic food
Poor oral hygiene




Black
tobacco stain




Black spot stain due to restorative
materials




Brownish stain




Tooth discoloration due to tooth
surface abnormalities




Single white spot lesion
(localized decalcified lesion)

Treatment ?Ian: It is less time consuming to do Composite filling with this

case, even if, it is not conservative treatment plan. Nevertheless, it is involving
the less teeth which should be effect by tooth whitening process.



Tooth discoloration due to overdose of mineral
uptakes

Yellow teeth caused by ingestion of iron over a long period of time



Diagnosis

Prior to final diagnosis of the stain or discoloration, a_complete
prophylaxis should be performed to remove minor surface staining.

Occasionally, an air_polisher will be used on the posterior occlusal
surfaces to help diagnose whether the grooves are stained or carious.




Stain on aged pit and fissure
sealant

Clear sealants that were chemically cured tend to yellow over time,
becoming unesthetic.



Treatment plan for discoloration

tooth

TABLE 16-3. Treatment Options for Stained Teeth

TREATMENT OPTIONS

INTRINSIC

EXTRINSIC

Prophlylaxis

>

air polisher

>

Bleaching external with 10% or more CP

>

Bleaching external with 35% HP

Bleaching internal with 109 CP

Bleaching intermal with 359 HP

Sealant or preventive resin

XX XXX

Macroabrasion: handpiece, burs, disks

Microabrasion: rubber dam and acid

Resurface and seal restoration

Replace restoration

Replace portion of restoration
{composite to mask over amalgam)

XX

X[X|X[X|[X

Veneer (partial or complete, composite
or ceramic)

Crown (PFM, porcelain butt, all ceramic)

=

CP = carbamide peroxide; HP = hydrogen

peroxide; PFM = porcelain fused to metal.



Staining due to Prolong used of
CHX mouth wash

Patient on regular use of chlorhexidine rinse for gingival
treatment shows marked staining of teeth.

Extrinsic stain



After 3 month home bleaching

Stains were removed, and the patient continued with chlorhexidine
use while simultaneously bleaching the maxillary arch.

After 3 months of treatment, there is markedly less staining on the
maxillary teeth.



Maintenance Phase

Once the dental office has removed the extrinsic stains, the patient can
use a toothpaste to maintain the whiteness of his or her teeth.

There are a_number of toothpastes on the market advertised for
whitening, and patients are always seeking something that they can use
at home to obtain whiter teeth.




Abrasive toothpaste

The original whitening toothpastes, commonly referred to as the
"smoker’s toothpaste” remove extrinsic stains by mechanical abrasion,
which can make the tooth appear whiter.

However, overuse of these toothpastes will eventually reduce enamel
causing the teeth to appear more yellow due to the show-through of

the dentin.

These toothpastes are not recommended, especially in persons who are
aggLegswi with their toothbrushing techniqué or use a hard
toothbrush.




Chemical toothpaste

Chemical toothpastes. Some toothpastes attempt to remove stains by
changing the surface chemistry of the tooth so that plaque and tarter
will not adhere.

These types of "tarter control" toothpaste act much like teflon on a
frying pan, and if there is no plaque or tarter on the tooth, there is less
substrate to be stained. One of the Eroblems with this approach is that,
in some patients, these types of toothpastes cause marked sensitivity.

However, a peroxide-containing toothpaste may be useful in color
maintenance after the dentist has whitened the teeth.



INntrinsic stain

bleaching with 10% carbamide peroxide in a custom-fitted tray
easily treats discolorations due to aging, smoking, or chromogenic
foods, and beverages.

Although these types of stains generally require only 2 to 6 weeks
of bleaching treatment, some are more stubborn.



Intrinsic stain (continue)

Nicotine staining of long-term duration may require as long as 3 months
of nightly treatment .

Tetracycline staining may take anywhere from 2 to 12 months of nightly
treatment.

Patients must be counselled regarding realistic expectations for the
outcomes of bleaching.



Stain from chromogenic food and
Natural yellow tooth

Some teeth darken over time from chromagenic foods.

Some patients' teeth are just naturally yellow.



Home bleaching

Whitening of the maxillary teeth using 10% carbamide
peroxide in a custom tray results in a more pleasing smile.

This patient is now interested in closing the spaces.



Discoloration due to aging

Some teeth darken through natural aging.



Single arch home bleaching

 Whitening of the maxillary teeth using 10%
carbamide peroxide in a custom tray produces a
normal progression of color from gingival to incisal
edge but offers a more pleasing, younger look to the
patient.



Turning of extrinsic stain to
Intrinsic stain

Years of pipe smoking have caused the extrinsic nicotine stain to
become intrinsic.



At home bleaching (4 weeks)

Whitening, using at-home treatment of 10% carbamide peroxide
in a custom-fitted tray, was necessary to remove the stubborn
nicotine stains.



Tray Design for Home bleaching

Tray design can be scalloped or nonscalloped, with or without reservoirs. The
choice depends on the bleaching material used and patient and clinical
issues.



Single dark tooth

Because of trauma, one central incisor was lost and was replaced by
an acrylic removable partial denture.

The other single right central incisor is discolored.



Fvaluation and Treatment Plan

The first step in the treatment of this tooth is to take a
radiograph to determine if there is any periapical pathology
and to pulp test the tooth for vitality.

If the single dark tooth tests vital, there are two options for
treatment.

One option is when the patient wishes to lighten the other teeth
as well.

If the patient wants to lighten all teeth, a conventional bleaching tray is
fabricated, and carbamide peroxide is placed on all of the teeth.

When the unaffected teeth cease to lighten, treatment is continued by

placing the material only on the darkened tooth until it matches the
color of the other teeth



Single dark tooth

The patient may start with the dark tooth followed by lightening of
all of the teeth or continue placing bleaching material in the single
dark tooth mold after the remaining teeth have lightened. The
artificial tooth is also polished to match the texture of the natural



Treatment plan
(conservative method)

The single-tooth bleaching technique involves the use of a
nonscalloped tray, with or without reservoirs.

In this tray design, the tooth-imprint areas on either side of the
darkened tooth are removed to allow the bleach to contact only one
tooth.



Alternatives treatment plan for
single dark teeth

Other techniques for single dark teeth involve a scalloped tray with
adjacent teeth molds removed or use of a polycarbonate crown
former to carry the material.

The more conventional treatment of a single dark tooth would be
the use of an in-office power bleaching technique

This procedure uses 35% hydrogen peroxide on the single tooth
isolated with a rubber dam.



Comparison restorative materials
with bleached tooth

The darkest sample of composite in this photograph is a B1 shade.

Shades lighter than B1 are necessary for some bleached teeth.



Single tooth discoloration




Single tooth discoloration due
to metal substructure of PFM

bonded bridge




WHY IS BLEACHING OF ANTERIOR
ENDODONTICALLY TREATED
TEETH BECOMING MORE
PREVALENT?

At one time in dentistry, all teeth that had received endodontic
therapy subsequently received a post and core followed by a full
crown.

However, it has been found that the use of the post and core did not
strengthen the tooth as originally thought, but often the preparation
of the post space weakened the tooth.



Discoloration in Endodontically
treated tooth

The best method to obtain strength for an endodontically treated tooth
is to maximize the amount of remaining dentin and have a 2-mm ferrule
of tooth structure internally above the margins.

The current opinion is that an anterior endodontically treated tooth
does not automatically require crowning but should be restored with an
acid-etched composite if possible

Hence, there are more teeth that are sound structurally, but discolored,
and for which bleaching is the treatment of choice.

Chromophore : Organic substance (single and double bond) causing stain
on tooth surface



Single dark brown spot

A single dark brown spot, possibly from trauma to the primary
tooth, is present in this 13-year-old male.

All remaining teeth are white in color.



Treatment OQutcomes

The teeth are treated for 5 weeks nightly with 10% carbamide
peroxide, resulting in the removal of the brown area without changing
the surface characteristics or removing the fluoride-rich layer of enamel.



Brown spot recurrent

With no further whitening treatment, the brown spot has not
returned for 7 years.



Yellow-brown stain

Yellow-brown stain that appears rough adjacent to a resin-bonded
fixed partial denture.



White spot lesion

Microabrasion is used to remove the stain and smooth and polish the
surface of the tooth without altering the shade of the adjacent teeth.



White spot lesion (incisal edge)

White spots on the incisal edges are accentuated by the yellow of
the teeth.



5 weeks at home bleaching

After 5 weeks of nightly treatment with 10% carbamide peroxide,
the white is less noticeable because the yellow has been removed.



Tooth discoloration: White spot
lesion (incisal edge)

White spots may be considered for microabrasion, but the depth
of the discoloration is unknown.

Bleaching is generally the first treatment of choice.



6 weeks at home bleaching

After bleaching for 6 weeks with 10% carbamide peroxide, the white is
less noticeable but still a distraction.



Composite veneering

On initiating removal of the white areas, they became whiter and extended
deeper into the tooth, requiring removal and composite bonding.

The composite bonding is completed using the shade of the bleached teeth
to restore a natural coloration.



Tetracycline stain

Tetracycline is considered one of the most difficult tooth stains to
remove. In-office bleaching is a possible treatment method but
generally is contraindicated due to the number of treatments required
and the concurrent high fee and patient discomfort.



Patient with moderately tetracycline-stained teeth is considering
bleaching or veneers. Bleaching is initiated to either resolve the issue or
provide a lighter base onto which the veneers can be placed.



Four months of bleaching of the maxillary arch using 10% carbamide
peroxide produces a remarkable shade change.



The mandibular arch is subsequently lightened.



Moderately tetracycline-stained teeth.



In a research study, these teeth were bleached for 6 months nightly
with a 10% carbamide peroxide.

Not all results will be this good, especially if the discoloration is
blue/gray or at the gingival third.




Moderately tetracycline-stained
teeth

Moderately tetracycline-stained teeth.



Bleaching on tetracycline-
stained teeth

After only 2 months of treatment, the results are satisfactory.
Patients with tetracycline-stained teeth should commit to at least
2 months of treatment.



Tetracycline teeth with
Composite filling

Moderately tetracycline-stained teeth, with one nonvital central
incisor with a Class IV composite needing replacement.



Teeth are bleached with 10% carbamide peroxide in a tray for 12
months nightly.

The Class IV composite is removed, and the pulp chamber is cleaned. A
lighter than B1 composite is used to restore the root portion, followed
by a tooth matching the Class IV composite.



Combination of Facing Porcelain
and Lingual direct composite
veneering
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Anterior composite restoration on

The composite on the mesial of the lateral incisor is somewhat
discolored but not markedly noticeable.



Anterior composite restoration on
bleached tooth

After bleaching, the composite restoration is much more
noticeable.



All of the maxillary teeth except the central incisors had
porcelain-fused-to-metal restorations placed 17 years
previously.

The natural teeth no longer match the restorations.



The teeth are lightened until the natural teeth return to the
shade that originally matched the porcelain, providing an
esthetic smile again with minimal expense.



Severed Tetracycline stain

Tooth discoloration or “Brown teeth” is one of dental problem which
leading the patient to dental clinic.

Tooth discoloration : Intrinsic cause



Tooth discoloration

After several tooth bleaching for tetracycline stain, The lighter color can
be seen only the middle and incisal one third.

The remaining yellowish strip at cervical one third still appear all around.




Discoloration around Composite
filling

This orange stain on the surface of these composite resin veneers was
caused by chromagenic bacteria.



DISCOLORATIONS AROUND
PORCELAIN VENEERS




The completed repairs show a close color match of composite to the
porcelain.



Chemical composition of Stain

Chemical structure of beta-carotene with chromophore highlighted

Source: Wikimedia Commons

- Organic substance bonding together with both single and double bond
alternating in the long chain called “Chromophore”

- Chromophore : Organic substance (single and double bond) causing stain on
tooth surface

- To eliminate the color within chromophore molecule is to destroy double bond



Mechanism of Tooth whitening agent

(1)

)

(3a)

(3b)

(3¢c)

Na,[B,(0,),(OH),]+2H,0 — 2NaBO, + 2H,0,
H>O> (Low molecular weight) penetrate through

H,NCONH, o H,0, » H,NCONH, + H,0, enamel surface via dento-enamel junction and

in water

move into dentine and Pulp

H.,0, - 2HO" ‘1’

HO +H,0, - H,0+ HO,

HO; <> H" +{J; The oxidation reaction will decompose the
chromophore molecule (double bond)

2H,0, > 2H,0+2{0} © 2H,0+0, The staining will be removed.

H, O, H'+ HOO™

Goldberg M (2010), Souza AC et al. (2010)



Treatment Planning for Tooth
discoloration

Conservative method Non conservative method
External tooth bleaching Veneering
Tooth whitening Crown restoration

Vital tooth bleaching
Enamel microabrasion



External tooth whitening

Using highly concentration of hydrogen peroxide or hydrogen peroxide
releasing agent

30-35%

In office bleaching procedure is enhanced by chemical agent, heat and
light.

Boost therapy, Initial treatment might be continuous afterward by home
bleaching.



External bleaching

A single application of in-office bleaching is usually not sufficient to
achieve optimal bleaching results.

The in-office-bleaching procedure has to be repeated several times

during an appointment or that even multiple appointments are needed
to obtain optimal results.



In office and home bleaching

Auschill et al. (2005)

Home Bleaching : 10% carbamide peroxide gel tray application or
5.3%-H202-impregnated strips

In-office-bleaching with 35% H20O2 without heat-activation

brighten teeth six shades on the vita color scale.



How many application?

In office bleaching Home bleaching

3 applications each for 15 min 31 + 7 days each for 30 mins
strips and Tray application

Carbamide gel (Tray system) 8 h
for 9-10 days



In-office tooth whitening
Clinical procedure



Clinical procedure for tooth
whitening

Preparatory step

Oral investigation: periodontal status, and pulpal tissue evaluation
including individual tooth sensitivity

Personal aesthetic expectation: how white of patient’s teeth e.g. showing
the shade tab, let the patient indicating which one do she/he want to be
and make a record.

Let's patient si%n the consent form about the acceptable of treatment
lan and possible result. (attempt to discuss with patient more about the
actor and the sustainability, Don’t promise anything long lasting )

Tooth color shade evaluation
Shade tab measurement
Spectrophotometer measurement (in case, it is available at clinic)
Taking Photograph as a reference (before treatment) or best evidence for
Showing the treatment progression
Showing how successful of treatment



Pulp tester

O
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In some cases, the discoloration may be from the loss of vitality of pulp
tissue.



Clinical procedure for tooth
whitening

Clinical operation step
Polishing all teeth planned for tooth whitening.

Tissue protection including tooth tissue, oral gingiva, mucosa, lip and
tongue

Rubber dam: Nowsday, Resin dam will be used instead of Rubber dam
Vasaline coating (lip, surrounding tissue)
Napkin covering for lip and surrounding tissue

Cloth covering for face during the whitening application process
including wearing goggle

Tooth whitening application
Finishing step with all removal of whitening gel and tissue protection dam
Tooth color shade evaluation
After treatment photography
Desensitizing application
Manufacturer's provided in set
Clinical desensitizing agent
Instruction for after bleaching care and maintenances



Tooth shade evaluation : Shade tab
and Spectrophotometer




Tooth shade measurement with

Vita shade guides

e Vita Shade Guide listing by Hue and
Chroma.

Reddish Brown Reddish Yellow Grey Reddish Gray
A1 A2 A3 A35 A4 B1 B2 B3 B4 Cicacacs D2 D3 D4

e\/ita Shade Guide listing by Value - Light
to Dark.

12ng B1 A1 |B2 | D2 | A2 C1 C2 D4 | A3 | D3 B3 A3.5 | B4 C3 | A4

ANAN 1 2 |3 4 5 6 7 8 |9 |10 1" 12 13 14 15

A9

Vita Classic in value order

TTITIIIY

T Y Y Y Y Y Y LYY Y YU
’ B o LB s B iz 101 8 v 1B v 0L 2 8 0 L0 vz, 1), ) 2 WLz ‘

0 05 1 1 1 15 2 ) 3 35 4 45 5 by )

M M1 M1 MI5 M2 M2 M2 M2 M2 M2 M2 M2 M2 M25 M3

Vita Bleached guide




Color system

Spectrophotometer

White
L*

CIE L*a*b* color spac&'°¥

Shade guide (Tabs)
(b) Value Munsell Color System
=+ Hue i
‘___Q-"’ ) 10
Chroma W R P
l Yellow-Red
Red-Purple Red

|
8 | Yellow
\_._ \
Purple
Red

2 Green-YeH‘ow

Purple-Blue Blve /
Blue-Green



Tooth shade evaluation: Shade
Tab (VITA Classical)
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Natural light
Observe : the color of patient’s eye (white eye) and color of teeth



Tooth shade evaluation: Shade Tab
(VITZ ical). _

¢ 4 i \

Using all the shade tabs, try to focus on the brightness of natural
tooth which matched to the one on the shade tab

Selected the closed matching one












Tooth color evaluation

point out the differences between
central incisor and canine
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Tooth shade evaluation:
oectropnotometer o .. ..

Using the spectrophotometer probe perpendicular to the area of tooth surface majnly
Itocattﬁd oln t)he middle third of tooth surface (as a representative color of overall
ooth color).






Evaluation of tooth color

b




Tooth shade evaluation: Shade Tab
(VITA Classical)




Photography recording : Before and
After treatment




Photography and Tooth Shade
betore bleaching
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Photography and Tooth Shade
after bleaching




Tooth discoloration

Etiology
Differential Diagnosis

From other enamel and dentine lesion

Evaluation of Severity of tooth discoloration

Treatment plan
Vital tooth bleaching
Non vital tooth bleaching : Walking bleaching



In-Oftice/Power Bleaching

Opalescence Boots
Instrument
Mixing procedure
Gingival protection
Bleaching procedure
After bleached












Mixing procedure




Polishing and Tissue Protection
(Resin Dam)

P " \__ . -




Tissue Protection

Due to the high peroxide concentration, the gingival should be
protected by rubber dam or alternatives, such as specially designed
light-curing isolating pastes







Case Selection

Generalized discolored teeth
Single tooth discoloration
Internal or External stain

Abnormalies of tooth structure



Amelogenesis Imperfecta
Tooth structure abnormalies
Dental Fluorosis

Enamel Hypoplasia

Dentinogenesis imperfecta



Tetracyclin Staining




Non conservative method:
Tetracycline staining




Patient Preparation

Oral tissue examination :
Caries/ Restoration
Periodontal status
Tooth Sensitivity
Tooth Color

Photography
Anterior teeth : Labial and ligual side : #3-#3, #5-#5
Extraoral : Natural smile

Discussion



Color evaluation

Whiteness: What is the whiteness?
What structure indicate the whiteness of tooth?

Most of europe, america and asia population tend to show the
yellowness color in their teeth

Whiteness index

1/2
W* = [(a)? + (b")? + (L* — 100)?]”



Dental Whiteness Evaluation

AW" = W' (treatment) - W (baseline)

« How to whiten the color of tooth?
 To illuminate the tooth
* Totint

Yellowish color Bluish white



Shade Evaluation

» Shade guide

* Photography with shade
guide

« Special shade guide for
bleaching




Perfectionist

Cosmo B1
Vita 3D: TM1

Bleaching Shade




Color measurement

Spectrophotometer : Vita Easyshade (Vita, USA)



Tissue protection : Tissue
retractor




Tissue protection : Resin dam

NeoDam”

Digue photo-polymerisable
Light-curing gingival barrier
Digque fotopolimerizable




Tissue protection : Cotton roll




Tissue protection with resin dam
and lip retractor




Gingival protection with resin
dam




After light activation




Application of resin dam on
attached gingiva




Application of bleachi[h'gfgel




Application and Activated System




Finishing bleaching gel
application

E. . -t

[



Oxidation ot H,0O, during




After Bleached




Application of desensitizing

»The combination of stannous and sodium fluoride combine with calcium in salivary create
an insoluble calcium fluoride within dentinal tubules, but this precipitation take a long time to
occlude on the dentinal tubule.



Removal of all cotton roll and
resin dam




Tooth sensitivity during the whitening procedure and/or after tooth
whitening

cjdew@tfect of Tooth whitening
The resorption at cervical area of tooth surface
Pulpitis

The change in surface roughness and hardness of tooth surface

Goldberg M (2010), Souza AC et al. (2010)



Tooth sensitivity during tooth
whitening

w - C 35 ‘h = "‘
LEACHING 'GEL <%,

EROXIDE B

Reader OW, Walton RE, Livington MJ, Pahley DH. Dentine permeability determinants of hydraulic conductance. J dent Res. 1978
Feb:57(2):187-93



Penetration of hydroxyl free
radical and hydrogen peroxide
molecule through dentinal




T ooth bleaching and tooth sensitivity

In office

In office

At home

At home

30% H,0,heat 30 min

35% H,0,heat 30 min, 2-6
Visits

10% carbamide peroxide 2 hrs
or overnight

10% carbamide peroxide, 6-8

hrs/day with solution changes,
6 week

19

15

28

27

78%

67%

15%

78%

Cohen et al.(1979)

Nathanson and
Parra(1987)

Schulte et al (1994)

Leonard et al
(1997)

Lee and Paulsen. Tooth bleaching: a criteria review of the biological aspects. Crit Rev Oral Biol Med.2003;14(4):292-

304.



Tooth desensitization

There are two general categories of desensitizing product action

1. Occlusion of dentinal tubules ;: the movement of intratubular fluid flow ."

2. Neuronal suppression : chemical effect on pulpal neurons?

Pashley DH, Tay FR, Haywood VB, Collins MA, Drisko CL. Dentine hypersensivity:Consensus-Based Recommendations for the Diagnosis &
Management of dentine Hypersensitivity.Inside Dentistry(supp).2008 oct:4(9)(special tissue)



ooth desensitization

The bleaching gel have been modified to reduced sensitivity however its ability to whiten
teeth has decreased.

In clinical situation, most of dentists consider to give NSAIDs drug to patient before and
after tooth bleaching since post-treatment sensitivity is unpredictable.

1.Christensen GJ. At —home tooth bleaching.state of art Clinical reserch Associates(CRA) Newsletter. 2001 Feb;25(2):2-4.

2. Charakorn P, Cabanilla LL, Wagner WC, Poong WC, Shaheen J, Pregitzer R, Schneider D. The effect of preoperative ibuprofen on tooth sensitivity caused by in-office
bleaching. Oper Dent 2009; 34:131-135.

3.0rchardson R, Gillam DG. Managing dentin hypersensitivity. J Am Dent Assoc. 2006;137(7);990-998.



Application of desensitizing

»The combination of stannous and sodium fluoride combine with calcium in salivary
create an insoluble calcium fluoride within dentinal tubules, but this precipitation take a
long time to occlude on the dentinal tubule.



The application of NaF and KNO,
varnish

Potassium nitrate which applied on tooth surface before bleaching may move through the
dentinal tubule against the outward flow of dentinal fluid, therefore, thé sensitivity may reduce.

Sodium fluoride not only enhances the desensitizing effect, but has been shown to promote the
remineralization and increased microhardness of enamel surface.

The remineralization _may fill up the voids on enamel surface which was opened up by the
oxygenation phase of bleaching

1 Abd-Elmeguid A, Yu DC. Dental Pulp Neurophysiology: Part 1. Clinical and Diagnostic Implications. JADC.2009;75(1):55.
2 Faraoni-Romano JJ, Da Silveira AG, Turssi CP, Serra MC. Bleaching agents with varying concentrations of carbamide and/or
hydrogen peroxides: effect on dental microhardness and roughness. J Esthet Restor Dent. 2008;20(6):395-402.



Tricalcium phosphate compound
(TCP)

Y

-\“—‘“ Clinical Applications

Fluoride Varnish
3 ESPE | o= oy Decreases hypersensitivity
Clinpro* g W Tri-calcium phosphate, when added to Vanish™ 5% Sodium
. . e
White Varnish Phosphate White Varnish, can help decrease hypersensitivity by depositing
Pesuiin i g high-quality, acid-resistant mineral that occludes exposed
CONTINTS e e P 50w e B, ' dentinal tubules.

Vanish white varnish coats, penetrates and blocks tubules.

By 3 s
: SEM image at 1500X n'lagn‘t[in.:ﬂidn
Vanish™ 5% Sodium Fiuoride White After the bulk of the varnish has been

f

SEM image at 1500X magnification

Varnish covers and occludes open removed from the surface, Vanish™ 5%
tubules for Immediate relief. Sodium Fluoride White Varnish continues
Source: 3M ESPE Intemal data fo block tubule openings.

Source: 3M ESPE Infernal data




Side effect after bleaching :




Bleached gingiva after tooth
bleaching




Over bleached spot




Whitening Product

In office whitening gel

Home bleaching product



Bleaching systems

Bleaching system Hydroden peroxide concentration

1. Chemical activated bleaching
system 40% Hydrogen peroxide

(Opalescence Xtra Boost (Nudent,USA )
2. Light activated bleaching system: LED
(Zoom, Discus Dental,USA) 25% Hydrogen peroxide

3. Light activated bleaching system:
LASER (LaserSmile® Biolase,USA) 37% Hydrogen peroxide



Chemical activated bleaching system




|

TV e 8




Bleaching powder (Chemical activated
bleaching system)

Polar White, SDI




Light activated bleaching: LED

chairsidewhieninggel
» ~

| 1 patent syringe 468

=




LED bleaching set




Light activated bleaching system:
LED




Blue and IR light activated
bleaching system

MODE: Full Power
TIME: 14:88







Light activated bleaching system: LASER




What is the problem?




Before and After Bleaching




Before and After Bleaching




Home bleaching set as maintenance




Bleaching tray with
reservoirs













Home care instruction

Within 24 h, avoiding the drinks that can cause stain such as tea, coffee
and red wine

Sensitivity can occur 1-2 days after bleaching

Intermittent sharp pain during the day without any stimulation



Summary

The staining or discoloration of teeth can be indicative of a variety of clinical
situations, ranging from severe systemic conditions that may be life threatening to
the mere build-up of extensive stains as a result of oral habits.

Therefore, the first step in the treatment of a patient whose chief complaint is stains
or discolorations is the diagnosis of the cause of the discoloration.

The diagnosis will dictate the appropriate treatment options from which to choose.

It is incumbent on the dentist to select the most conservative treatment option for
the specific stain, while preparing the patient for subsequent treatments should the
selected one not be effective.
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