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Effect of Bleaching

on Restorative Materials and Restorations-Review
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ABSTRACT Bleaching of vital and nonvital teeth is becoming a more commonly used treatment in the dental office and at
home. To improve appearance and remove discoloration, the teeth of specific patients are treated with a variety of
bleaching agents. The typical bleaching agents contains carbamide or hydrogen peroxide as the active component. The
purpose of the review article was to summarize and discuss the available information concerning the effect of peroxide
releasing bleaching agent on dental restorative materials and restorations. Information from all original scientific full
papers or reviews listed in PubMed or ISI Web Science were included in the review. Bleaching may exert a negative
influence on restorations and restorative materials. Advice is provided based on the current literature to minimize the
impact of bleaching treatment on restorative materials and restorations.
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zlopu]a o] whH-e F7EA] 7} Qi AR, A7 (Home
Bleaching)> 19891d ¢l Haywood<} Heymann"©] 10% carbamide
peroxideE ©]&F A7l A)SHHA XHPFe 3 &
Aoz ze] JA =Aeh EA4, 7 (Office Bleaching)
& E8leA 20471 25-E] Bzl Xofe] wEyo|t}, o]=
7154 (Dental office)oll Al AAIsk= ZlolA e gleh. WA
S T A (30-35%) EEE oFS XHo
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WHAE Ao} Aghx]o] Tt njuo
AR AlEES AT Ut &4 4
oA AFg 91 v 2= hydrogen peroxide(HP), carbamide
peroxide(CP), sodium perborate(SP)7} thi = o]t} ojz] Ag
AFoA HolFERo] o} A o] A A flaidele et
3L WA Qbdsithe A¥Ee] Bl A8 wjde)] glojA
AnAA o2 A3 & & gle A diedd s it
shrdne] AR wE Xo} Az mAFx WSt e
B A7 28 Aolgt sty Ejste] mulE wkd
o] A Fx, A Aol gt Aot XopdxF W vk of
Yk, Xlof FEAe g A= FeE]o] g X|oln|wA|
2ofe] AR} FRES AT 54, a5ARe] WAt
T2, RAET A FEES 54 5ol 9% &+ Ue
H, o]2 <late] F2-S ZeIE gtk YN AelXe
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H AL Fbo} 71&g Folt}, 1glal A3} FEA| o vX=
A e YR, EW G, A Azt JFS g g
270l ARskck. 2 A%z, vuAe] Ra8e) g o
g Aol e glont Azt FuAl] VA
kol gk XZA ol T Wriel FS IS AAo]
o} olol] & AFoxs AR AelA AR <1 PA R
hydrogen peroxide(HP), carbamide peroxide(CP), sodium perborate
(SP)S ol &3t FEe} A&AI7Hel WslE Fof FEA Y
FEE vxe Yol sl A7e =REs @At &)
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1. 2H AHE7Iet oM 2= &4

Turker’= PIMA| 7} X|olEHe| v|X= F3S Lolrr] ¢
alod 907)] X|o} FE T} 3714 mHiARE(Nite White, Opalescence,
and Rembrandt Lighten Gel)Z 37FA] $EA|&(Duceram,
Fuji 11 LC, and Silux Plus)& ©]-&3Fe] 817k, 304 &<t
233k & One-way analysisE ©|-&3le] ¥H AZ7|E 4
3159t} Boles®#} Wattanapayungkul”= ¥H WFARS 3} AZ
71 Z4 L& Slske] 27709 AoF £&E& 7HAAL 35% CPe}
HPE o] &3} 4714 52 & (Spectrum TPH, Dyract AP,
Reactmer and Fuji II LC)S 37°Coll 797F 2§ 3, ANOVA/
Scheffe's testz w4131t} Turker'?E= W =9} AZ7|E
A8zl f18ked 907l12] XJo} ol 10%2}F 16% CP 2714
£ ARE-Std 8AITHERE 45°9] AJZEo® WA ES ANOVA
2 EA3F T} Rosentritt' Y= 60712 bovine enamel®l] microfilled
composite, compomerS ©|-§-3t] 3714 mlMAl R W A=
o} AZAZE AF3IA T Campos™® = 10%<F 15% CPE
S7HA Aok 607 Xof HEOF ANOVAE o]&-3ted v
M7ZAEE A|A3ATE Moraes® = 10%, 35%2] CPE o]&3}
o] 7, 14, 2192 9] feldspathic porcelain, microfilled
and microhybrid composite resins®] ¥WH A& A3}
3 EAE ANOVA/Tukey's testZ #4313t}
2. 2z &3

Yap'"'®-& hybrid (Spectrum TPH), polyacid-modified (Dyract
AP), PRG (Reactmer) composite2} RMGI(Fuji II LC)E ©]&
stod 2770 Rof ol 37°CE FAISHAA 35 FFe] A
£ =439 . =4S ANOVA/Scheffe's testsS ARE-3FA
t}. Cacciafesta'™”= 35% HPZE RMGI(Fuji Ortho LC)E
o] g-3te] 45719 bovine X|otel] T Hepls F-2shal 24
AlZE ol giRlz Heple] A EE ANOVAR #4183t

3. Oi=Ee}t Sl &N

Robertello™+= 35% HP2} 10% CPZE glass ionomer cement
(GIC)®] Ketac-Fil, Photac-Fil, TetricgE ©|&3} A& 14,
21, 28, 35¢ B AN F, BA FES AL, A
E 42 ANOVAZ 33t} Mair’= 6% HPE 371A] €]

GIC(ChemFlex, Fuji II and Ketac-Fi)E o] &3to] A0
discZ mhel 8|S AFI9, one-way ANOVAZE 4]
AT Wiegand®™+= 9671 9] bovine X|o}Z 771A] F/ L
home-bleaching F| A& o83} % HALE 3}3oH
E7E ANOVAE 319

4. Mz B5t £H

Robinson*”2] Ao 4= 10% CP nightguard vital bleaching
(NGVB)o.& AA|FoIA 67FA] drFdE2] Awsts Adst
ATH

5. O|M*& S=2fof| chsh A+

Rotstein*' 3= 10% CPo| 4%2] A|ZA}S] obd7h(Megaloy,
Mega+, Nongama 2, Valiant)©. & 48A]7+ X A|# Mercury
Analyzer Systeme ©]&3td +& & AlPS kit 57
= ANOVAZ £33 th. DuschnerV= Al 2= HPW| ¥
stripAl| & (Crest Whitestrips)E ©]-83Fd 70717+ &<t H2F &,
XEHTZ H3E SEMOoZ #F33th Al-Salehi*'E= 10%
CP9} Non-CPE ©o]-&-3lo] 37CE fAIsHA] 24417F ZAA]
5, 7 F&5 AES st SEM¥ Talysurf surface
roughness 53715 ©]&3at] &4ttt Haywood* = 27t
ARl 10% CPRE 72A17F 9t 483 &, Xofe} opuzt
of A Wzt B £ FE2 AFsknh Teixeira™ 2
37% CP, 30% HPE 3-/3F paste, SPZ 32071 <]
7HAIAL 7, 14, 219 &<t mAlFES AP ST
Kruskal-Wallis and multiple comparison testE ©]-&3} %
Ulukapi®™ &= 10% CPZ 55 9FsolA opdztat Egte e
A FES AEeEL 42 Chi-square testZ 3T
Turkun*2 10% CPZ composite resin®] F|A| F+&F& <o}
Wb 4870 ¢] Aot AA S Xolr 15 FF Rl 8417k
HAAAZ & AP EAt). SEMO 2 #2313 Kruskal-Wallis
and the Mann-Whitney test2 413}tk Owens™= 2007
o] X]o} FE Compormer, RMGI, AmalgamS 4&-3}3L
35% HPS} 3, 11, 16% CPZ t]¥] 5 M| F&S AlYsA
3 ANOVAZ E4319th Hosoya™= 30% HPS} SPE &
<3l mA|o] walking bleachingS &}31 5714 YA (2
7FA] hydraulic filling materials, Photoactivated resin composite,
zinc oxide eugenol cement, zinc oxide phosphate cement)= 1
F Ee MAFES AE St ANOVARE #4383t
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1. XlojO| X7} ==xHoll O|X|l= J&
(Effect on bleaching agents on restorative materials)
1) 5% % (Composite resins)
wEA] A CP7E ARl vAle d3Fe doknr] Sl
Haywood®} Heymann:= 10-16% CPE &3t & FAPAA}
& ] 7 (scanning electron microscope, SEM), =& Profiliometric
2 BEA 3] microfiller $H-F &3l X3} hybrid composite
resins?] Thad3 #W A-7IE WAl S7MAIRIGAL BAL
ST, 12y Schemehorn 52 6% HPE #-8-3taL A
Bl ol A H X AJZ] 3 hybrid composite resin® SEMSZ
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A2 A3t 9o eI A B= ZAHE Basiin.
IRL FEA] Blle] Hauto] JAE o] nluiAlE HIAT]
g 3N Zlos A7k 5= Ut microfillers 10% CPo]
A 477 Ageb o] ARtk SigitH. 30-35% HPE
njagk Agors FH P20 FIFS VRIA] Fkeh. BEgh
20%k 35% HPS AR8-sto] ZH7h 149 54k, shFoll 3413k}
INZre s Ade A= AT, v F gkt
& (surface reflectance)| A= 30-35% HPE wm|¥ gt A3},
microfiller ¥ &-3# %3} hybrid composite resinsol| 4] 2
G 2polE BATY. o2 g AMde FEA FH| gl
i do] FFEo] RhARE o] Fo &5, Aokg-AAEd
Streptococcus sorbinus\t Streptococcus mutans<t 732 8|
glofe] Aol o) JaFg w2 Zlolt ATHY. 10-16%
CPo| Ask Al W vAAEY F5A vA= F
aholl tisliA =AEo] ot dF =FolA= A7t nleA e
4] composite resins®] FEE FlA THECTIA SFH T2,
Composite resinl] #-8¥= peroxide®] &&= H3IIE FUS
) e sk 98 A2 7 (surface roughnessys %71}
(. 2y g ATolAE At wEA 7 FE dst
P PAA Foemt, 95lE ¥H Awrt S7HIvE B
A= AT, 35% CP EE 35% HPR AE7F wjwg 3
= W FEA] Awet g IS PIRA FUTHY,
Jolbu @ strip?} filme composite resin®] X AZE7|9} A
Hstol] FaFol glkal AT, 65/ thF FHA
38% HPE A& ¥, vAAEE 34T AAs Folet
Zpol 7t (IATEY 10% CPE ©]- &3 A4, F3 A&A7]o=
FEFS VA AR Gl fIITE? AS5EE FEA)
Ro| AWstE wEstelal ASAet7] flelA CLE L*a*b*
system®] FA 2 AT, SAEE 247 3t FollA
L* gk w71E veiie B A2 oA 10004
AypAolH, a*e} bk ghe AW AFEA a* g A ()
(e A=E YERH, b 32 A (R ES UER
ok 77 30 g 2A0RE EZF 33 I weolH, 3.3
ske] Ashk= H o w Fagh ouE TR feThl Bil
SFA T, 10%} 30% HPL] A3t =X E= 2~11°] 59,
ol¢} XA F 10% CPlA composite resins®] 73-$- ™)@
S| ek it HlawsiA st x| 20]ste]n .
21} 10% CP= composite TEAJ9] €214 MAE A AT
T AT BT, o]y gt bkt A AFE EUE A
WA 7L FEAel vl Gl e A77F B tpgsiar
A& ow geoljx|ojof & 1oz AR HU

s k

(<3

2) AEr, B 78k Fejololen], Fehs ojolem AllE
(Polyacid-modified resin-based composites, resin modified glass
ionomer cements, glass ionomer cement and zinc oxide cements)
SR MUAE 15U B ASHOR HA§Y W,
Polyacid-modified resin-based composites(compomers)2] <& 3§
Fog Asht E40] fEe Fstal 1Y e dst
Aoyt Ui A9 AJHANME cracke] TAE|E ST}
e A zALe] AR dFY FeF 3084 A8 A,
compomers, RMGI, GIC 52| FEE2] ¥H #A&7|= F2lgt
2ol & HolA] GFAUTEAL SIATH. o]9h viE, 10-16% CPE
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LS w dF FEANAM EAH AR E SRR, YA
T AAEATPO. 10% CP F 35% HP= 471 frEse
FEE oA FEES TRl ulet AIZF SEH SR B4R
9] frolgt 2po)7t Juhar AT, FTHH o E ) FHT A
A AFEL 6% HPE= GICE wIEAIZ|AY S8A17]e 4
Rlo] =] Ferhal stk B 374 FEAE 7L
bleaching gel®} whitening strip2 ©]&3lo] nAAEE =
e A, 7F FEA Atele] WA E Afole Itk sksich
32, composite resin?} RMGIE A}7} vz} HAE7F v o
A 159 B9 A A, 2t v B RE EW
Ao AFE BAT. 10% CPE <13 compomer] A
W3k= 10%9F 30% HPo] Awistel HlasfA] compomer
Az} daglo]l AAE xfolE BATP, FHAte] 214
A rE RMGIOA AEdoz AAEY, compomer o4&
AADA FATFY. RMGIOl 10% CPE 2 L3te] Z43% n
M7 = (microhardness)= S718FATH?. FEe] viAlE AL
43S o], compomertt RMGI®] ¥ HMAZ= skt
AATH®,

3) A2} =EA (Feldspathic porcelain)

AF7A Aete] FEAfe] 283 njulAel] tig AF= B
A ket AgolA 10-16% CPZ 30Y &<k, 3HFel 8417+ A
23 A3 porcelain®] XW AT AT, 2y
Schemehorn 5”2 6% HPE Feldspathic porcelain®l] 2-8-3)
= W F2H dFole dFS XA FATAL ST 10%
CPZ 2147} v]W3} porcelaindl|Ae A A7} F7HIA,
35% CP= 73} 1447F vigls o) ¥ AA7|7F 3716130
o 28 2197 4830 W porcelain, microhybrid composite,
microfilled sample A x}o] 7} g1 .

4) JdA] A A F (Provisional materials)

10% CP= zinc oxide cementoll A T3/ o] YEMSTIAL
SHATHY. 10% CP ¢ HPZ IRMQ| ®¥ WH3els #as 2
I 10% CPIME 2F7ke] wiart B3, HPYAE Cracko]
AZNAG B oA A=l AT AEHCE 10%
CP¢} HP= IRME EWH FHE W3NG s,
Crown 171 ol #& YAl SHES 10% CPE 1447 4
S3S o ARskF AFE AT methacrylate”] A5 F%
Ayl oMo 7 W3} AL, polycarbonate crown¥} bis-acryl
composite resin< WA = 2] Yt

5) ob 2 7]E} X]3E= (Amalgam and other dental alloy)

A& 6% HPE Zeotd7 3+F & typelll Gold
alloy®] Q1g¥= #do] IThal ST, 3-35% HP &4 &
= A& AREE mEo] opgt FEES] EEA AAS HIE
g AL A A, Aotk AFAE Soll FAHA I
FA genal BAselh. e, 3 Bdeh dental alloy
o] F-24 H7h= 10% CPollA AnbabA] 882 obdztat Hlawsy
A An}sl o}bzbka) nickel-chromiumoll A & F-2 FAAdo]
YERATEY. A7t o] AtollA] dental alloy®] e H-2]€]
HEA S Lot vde AN 10% CPSF 10%
HPZ o7t o ZHE S (mercury)?} 2(silver) 7+ o}z
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N

F AR fEo] Uk AR BRASIHCH. S Al
e HPPH stripAl| - obazte] EH74 =9 Feje] Wsks
A gomg A oR HitvmMola 717 ARgol] 7Fs
37 3IATHY. Non-CPe} 10% CPE A@3 A} o] &
o] glor AR7]e®= Wbzt YTl sle. 10% CP=
T2 4% A9 23, 139 5L phosphate buffers A
& HELET 10% CPolA Be 2 &35 EATY.
Haywood*= 10% CPE w|¥lgt 5 2]ofe} opdbzre] 77
F2olA FAlouh Bepdo] veRstaL, oz Ao Rl
F7Fte Q1S Atskaheat ddol] Jdthar it g CP
o] & I7Fe ofEft 729 AES FRI7IAL A ds
1} phosphate buffer soultiono] FHA|AIZ] thzF=ol H]&)] 30
v o) Erial HASiATH?, ofgzte] & fE2 ol
529 biofilm, 3 saliva, bacteria ZL2] 3L polysaccharide®l
o3 HPHE Ao RoXITH, T2, 919 AFo] HF7t
ofHER QA £ frEol gk B2 Aol o]FAof
g RHo 7 ALgHT}

FEAES] o] Wake AU M T amine®] AT
I Aol vk FEA Aole] A Wis} Zjole {71 #HX 7]
A3 771 S PR £F Fol Zpolol Adtkar stk
MWk g a7 1 WHskeE g7 polymer-matrixZ}
ke mjaA o] 2|&AQ1 JFor B 4 i AF7A=
nEl el = AS T F de FEAAA ol
o gA JERaL, EH AT F7}, AEe] 2hhe] dHE
T2 WAEA Gkt vjA| 9] AbsNEg-2 ofd7he] 42
&3 ddo] vk Sk 4 oA ozt Aie] f&
ZHanst opdzl FEE FAE FAE ] g WHeR
) X5 Mol opizt EES Anpt Fashd. FHoRE
10% CPE AlEdle 5% & &S =o17] flaiA] obdzt
EHE copalited} 7+ HIA|Z njg] I o] nlghy

B,

N
)

i

o,

R

2. 28| HoA(Margin quality of restorations)

1) 3 @ % (Composite resins)

HAEAE FH537] A, 37% CP, 30% HPE i3
paste®} SPZ walking bleachingS 3t B oz &3k
59 95 9 =& vMFZE(microleakage)S R TF™?. 5
7 958 FE3e 4%, 37% CPE A83S o vAFE
o] F7h= o] ol il Ao o] W AelA AFEHATY.
SPet HPS E3lS wl, Al AlZte] S7tshd &5 o
FollA mAFEo]l STFSHATHY. 1497 A8-3F AR 7
A7 AEIE Wyt o ek 79 #%F  walking
bleachings & Wl WA= gt F-2R8o] Yepthal &t
AT, Ulukapi™®E 10% CPE ¥ 3k & Webd WMo
£ FEEAA mAIFE] /MG sl 2y
Crim™& 10% CPellA WH&-wlel Ao 55 ot +5&
A o]de] gitkar T Turkun™e X7l 10% CP
= 8313 15 ol composite resin®ZE FH3F 7-¢- wlA|
F=o| FAasiithal Aok 77 AFolMe 8 Foll 35%
HPS} 10-16% CP=E w]High A3} Rakds} Aopde] Wil
Fao| ATk st vl thE Atellre HEFEdA v
AlFEo] F7H8HA Edtte 48R YT

-

2) A, gl A8ty Sejzotoler, opdzt Bl YA TR
(Polyacid-modified resin-based composites, resin modified
glass ionomer cements, amalgam and temporary materials)

Compomer, RMGI, Amalgams5 % 35% HP<} 3, 11,

16% CP= w3k 9o mHA]e] Fxot Fh=2] F7
wtet PAEE o] et BT, Ulukapi™=
SEMO. & ##3 A¥} opdzhe JIF A FUTHL skt
HEgd obdz FEEY] WA &2 FEE7] Aol 10%
CP= #837] WEwk2 ot 221 30% HPSH SPE &
sl v]WA| 2 walking bleachingS 3l YAIFAAQ F&
/) resin composite, zinc oxide eugenol cement, zinc oxide
phosphate cement® ZHS o Z o] Fad= UYEREA
99%aL, Cavit®} Coltosoldt 7+ %1544 (hydraulic) 53 A&
E AHRS W i BT e A3E AATHY. 35%
HPS} SPEF iAol IRM# Cavite] HIA 3 3 oA
Cavite] IRMETE SH 54 B4 O wlAFZo] Htia
Sk, 2eEE Susp] AT rlAee S We
of #84 d&Fe IR A7 e peroxided] == A
FAE v Bl Aok FNFH 2 gl 9T
nith, a2ejEs P8-S Foli Ao el EHEd
Sl mE A8 Aol Mz L AU e FE=
4e3] Akt Aldajofsitt, ko w Yol FEE]
g PAlFES oA uiAE AJA7Ee] A7 ¥ Basitt
Atz H)

o

k2 e o wo

o (o] 3
S =

Aolel g 4E1A Balo] ol Aoke] Walolt 3
8e sl AolulAlel Abgol Z7ksta ek, Aol v]
Hle Foje] AEE ulE BEZlI AT A
AR Wpgolth, Teh} Fo) 2 Az sieeke el
s} AgAR ek we Aol Uehdeh. Ko} v
7k A7Hg A HAE G B AFEE L
o #497] Wav} B Awst AggE, BE AL
5 Aahisie) nlXE Gl B AT, 7HgE eluA sk
ugtezle] Wale] HAE 9% ol Ak Ao} wluAlE A
mlEAle] A 54, FEAR WS 12, naARe)
=4 5ol 9B = 4 9lor], Anl 1uA) AL )
AolruAlE Mg BATE s A0 28 S
gome o we dwvt wasit Y AR Fo| e
Aolsh FEAZS AYHS P AN, THlEE H)
AR F By 24 AVl Aae 155 Fo 2937
g Do) a2 o8 HME B F FA0 dha
o517 Ao} sheAe] Hpgel BRI We ol @
wAS B} J3stn Rl WelE o ge 97t 9a
g whlol Stk e AR Aol WA TP ojel AN e
8ol thal B vle) AEe selof k. el Ao}
vjae] Qbdsla el ARE 8] AalA v EaE
t R R B ohle I 74 W HANL, 73
W $RE] g weisle] Yosa UG o A%
o] olFoldo} & o ALRH oYl AFME Thge
vl e ek $EAISH FEE) AE GFte] @
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