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Background and Aim: Bleaching products as chemical materials can exert side effects on soft and hard
tissues and existing restorative materials with oxidizing mechanism. The aim of this study was to evaluate the
effect of 15% and 35% carbamide peroxide gels as home and in-office bleaching agents respectively, on
microhardness and surface topography of composite resin.

Materials and Methods: In thisin vitro study, atotal of 75 disc shaped specimens were prepared from 2100
composite resin (3M) and randomly divided into three groups with following treatment designs: group 1, 37°C
distilled water, group 2, 15% carbamide peroxide, 6 hours/day for 3 weeks, group 3, 35% carbamide peroxide
30 minutes/week for 3 weeks. The microhardness (Vickers hardness) of samples was measured using
Shimadzu set on three different points of each sample. 8 samples of each group were selected randomly to be
assessed by scanning electron microscopy (SEM) for probable changes in surface topography. Data were
analyzed using one way ANOV A and Duncan tests with p<0.05 as the level of significance.

Results: 15% carbamide peroxide group had the maximum amount of microhardness (84.59+1.87) and 35%
carbamide peroxide group had the minimum (76. 14+1.77). Only the difference between home bleaching and
control group was not statisticaly significant (P=0.24). The SEM assessing revealed no changes in surface
topography.

Conclusion: Based on the results of this study, in-office bleaching may decrease the microhardness of composite
resin.

Key Words: Bleaching; Composite resin; Microhardness

S

Sgs g o gy slacbl (g5 o (Sl Ol Al e lend 03le S5 lpis & (SIS 18] el b Stz ¥ giazes 1BIR g Aino
ghomelgse 4y cos )5 an Y0 3 700 clacble U Siusl 5 g9 99 51 obj)lpols adllas 5l Gun .ansl 4usly olad o> (D dgng0 cono )5
A8l (o0 () CujorelS gaw (BlS995 9 (5w ) 9y 2 INOffice bleaching

Ladiges 05 45 yio sleo O jlab g yio oo ¥ ol 4y Sayd IS5 4 2100 (BM) o jopels’ 51 digas VO ¢ oSyl anlllas oyl )3 3 oty 3 0‘39)
e b gy o el £ Sdo 4 700 LTy b8 Yoy 8 laie O Vog)S 20285 )15 05 5 4 (siluoslel sla gyl 098 dus > (ol b &
A9yt 3 ddaii dw )0 VICKErS olide p> Ladiged (gowiny ol 5l e 4idn dw b atis (0 488 Yo o 4 /Y0 1LuSTy bbb,lS Yoq,5 ¢ aian
3 8 Lol (59 iU G Sy S bawgs s (555198590 Syt (b)) g (B3l ysbo & s digei A og)S a5l 3)S Cud g (5 Sl
5 oolizl (gl sino o lie 4 P<-/-0 | DuUNCan s OneWay ANOVA (slayse)l 51 o ol 50UT s dmosls (s slgas

(YEIVE 2 AVY) ZY00LS Ty 0L ylS 09,8 55 lise (o yieS g (AF/EY £ VAY) Z0000uSTy a0leb)lS 09,5 53 (st 32y oljae oyt s RAKEL
gl (F9) 5 (7)) Loogy S plaw oo Jg (P +/VF) 395yl e (V5)) S5 g home bleaching slaog,S' 5w 32y (nSbe o glis 08 Juol>
s odmlbie Szl (loy Sy S 5 S35 392 i Sl e (1S58 53 (60 (9 SI) gSwg e (o g3 (P V) il d2g I dine

Lsown i 09,5 = S350 0uSild — 5 45 1 LS 1 ghue a0
parni anoskuee@yah00.com :Sq xSl sbis -AVFFITAAFD : 3l

yYyY


https://jdm.tums.ac.ir/article-1-216-fa.html

Downloaded from jdm.tums.ac.ir at 15:19 IRST on Wednesday October 21st 2020

ohKen 5 ol odlpde iy s

Cojonels oy daw B 3y » home 5 in office sais waw J5 95 1 () p

Sed g CajeselS aw s 3y alS el in-office bleaching yols adlas zols bl 3§ a8 Al

(SS9 Sl g8y Se g pteghdyy bawg Ol
e i Ol s lalllas (F) 3,005 2939 350 (pl 3 0
gy ST oLb)S jleslawl byl) b 3 1) 005 cojoels
il e g 0o ol (V) Sloals (LS yuss 0 b ials ¢ il 38l
pLsl 955 s jgelS slae s 53, IN-OFfiCe Jolse joguase
14 2100 cjopels o (Bl S 9095 9 (5w 2y 2yl 12

g home 4 in-office o.iS” suaw J5 9 93 3,8

WX U¥9)
51 S s alKinle)] 5 clalilae adllas Ko oo y

755 oy Canls 59y = ) ZY0 9 N0 Soiply sla s

B33 gz 090 (o (S35l8y90 9 (S
Z100 c 590008 5l oolax i ) A 5905 YO

d Sy S5 an s Ay Sy 4 (BM, St.Paul, MN, USA)
S9) prgate Mgo ad ddyie Joe Oyl gyt0 e ¥ il
b ol sy g 00d Sy Jgo 31 Cojoals g 0oy 8 (ladid Sy
Ol & SISy b b1 oligy JoY b s 5 S el
Cojoals GBLSI 4l Yo e 4y 0,5 O &ijg jl odlatwl by p )50+
Astralist 7 ;5.8 <V olSiws b oY (glyg 3l s 935 (g
- -mW/em? cus b 4 (Ivoclar, Vivadent, Lichtenstein)
JoY oy wlos yg 008 Colin S'g aSls > il Fr co
NB LEVB 09)S aw > (Bolal j5b & badiged s A5 )95 92
slod y3 g jhaie O > Laid a8 dgy S 05,5 w0g,5 Sy A5 3l
Cou g o) £ 5l B Ibdigel 4y .5 (5183 YV °C
wbod 5 g yhade Ol y> cele YF e 4 post-irradiation s
V) IR, 1 JV G P\ P LS S VA b eyl YV °C

(Opalescence F, Ultradent, South Jordan, USA) /)

e 2 10398l (3t Siudy 0 3l9dS

NLE[Y 0l Aol AP Y/YY 2 ol oMol AD/Y+/+4 2 g
doNko

3y5me Byl 59,5 dudus 9 byl il Ll cas 48 dabloce
S5y 4l 4 anw bleaching slacSuss (V) <é )5 )48 ool
5l oolatnl g o (g ddids gy HIS Ay 0 b ok slaylis
home bleaching (HB) (slapinw (3o jl dn ogas 4 o
Ol s (V) sl @Bl (aljl (19331 o) sk (ol Molie (sl
Cotgn (YU Jlainl o (sl i8S 4038 00 )8 g dlisno
4 b oS W glaglans p3] glalo 3 (F) Lk e ooy
oxlazwl b in-office bleaching systems (1B) lsie cod pMews!
3o Lo STy LS Jols o (558 i 5] Jols |
ey ol (Seblin 1) 398 (gls ol 20T LTy,
oo Mol (S5 a8l ol 53 ey sblze 1 (FY) &l 03,8
ol oo an p i el cblaes Jow!l wdgy Sibjolas s
(7) el snlgs gl s (g 50lsS (loj o Anl8 5 250
dbleaching Jslss (2lse 5 b 3)90 )3 Jhu Slasiod oé e
A olei e dlos Loyl sgng dlasly pl 3 Slgly8 onis > Plie
SlopeyS pogas du g (ane i Slse G9) 2 G55 Jsls I
bleaching Loy o)lso 5l syl 13 3,5 o, 5500l S
oS pehilon 95 o ol pn |y Cujosels mweyi gyl (sl
5 b (SHLSe lyS A ey plod 9 S9S 90wl
I o Cogid g (5w joy )l (Kt (gorn 5 dlge Slgn
a3 Codls 9 S S cciling  oloj & did JSluogas dlos
olics lisios (B) xmd oo )3 b cod ]y (ujgels Slge ol
Sleslaawl JLos ay als slacosjsels Lie yoe Cido oS 62l
oS le 3 Sy 5 BS slonl s 4 7Y+ STy o5g)ae
Ay By S5 gpae Jelge cnl J 2z ym il o SRl 05,
el BTy Hlb)S a8 cunl onds )55 piorod (G e

sdnlice pf e (Jg 390 o iy jgmelS (daw cogisd il

YYY


https://jdm.tums.ac.ir/article-1-216-fa.html

Downloaded from jdm.tums.ac.ir at 15:19 IRST on Wednesday October 21st 2020

(\YA;' ).ub Y D)lmf) AR 0)9.))

Ol Sley (bl Slass 5 (S pole oKty (Sbjilui dloro

(LEO, Oberkochen, Germany) g xSl CisSug S o&iwd |
Jsb iyl 3550 DIING &0 4 X2000 5 X200 ka5 5
dywg 4 Tl SPSSI4/Win 8l 55 5l esliel b b esly .88
duglio S g 285 8 3T 5050 (hog Lol slaig,
oy Jlos igajl 5l caalllas (gloog S (e (s 2y (ke
5 LmogyS 93 dngd (pSilue (ym gl il jglate 4y 5 48,1,
2 S ixe paw lgie a4 P<e/+0 g odlatul (SOl i g0

b a8 L

Lasdl

RIS (sLadiges (B o) B0 e ¢y (0l )
5 ySojlasl 09,5 pa )3 ol olise a5 54 (Vickers Hardness)
olae Jods ol 53 ccl oas 039 Y Jods 5 Legl (pSike
5 1B 09,5 &) lse o3 yieS &Sl 0y )35 X £ SE &g
el gl @l il (ola I HB 0g)S & lise ot
s 3y xSlee 2 45 3 s (ANOVA) 88, Sy il s
(P=o/+ %) cusls dg3g 45 dme (glol cigls anlllas 590 (slog,S

J adlae oo (slnog,S 93 4 9 (ke G 9l )y
9 B 3y 5xSle o oS 2 LS S0 e g0l 35k
@yl (IB L HB 5 IBL ;=) baog,S plo 5w 30, (5:50lke
(P=ele0Y) cily sg2g 4o ne

Sy (95U Sung Sn b iged o (55909890 (o)
Dl i Lad Sged o GBI 5 9 Sy 5 099 b I,

(Opalescence Quick, Ultradent, South Jordan, USA)/Yd,
A5 03y )8 4 in-office g at-home g, lgic 4 sy 4

i ojeselS slodisel ol VY | Ly @t-home o) )
730 LSy Wbyl 5 18U coss ald,l8 jgtes Gudo ol
Gl 59y 9 celw & Cise 4 5 ¢/ CC po> L (Opalescence F)
e diged ¢ J5 30,8 odeg 95 o dlold j5 .08 )5 115 dion du
SIS Y OC phaio Ol 53 By )V Gde 4y ()l Ol b g
R

(Vickers Hardness No. or VHN) _sws 5, 4 ¥ 5l
4, (Japan) Shimadzu  ascw ) olKiwd bwy bdiges
abi ¥ sla ojll olwly 35w by .ab g ySejlul 5Bl )l
e 05,5 dwbre diges o Blo pdaw > oKL indentation
& Jols dae dw (ke g 4l VO QT Oloj e g p)5 O+ gy
23,5 )55 VAN sy dig0i o (5w o) olgie

4S Golss ol Ldg at home ss, sl dn-office i,
(Opalescence Quick) 7ZYd by aoll,lS 51 cov lndiges
e Gl ) e b Aiged s o &0 ol 4y 05 00l 518
o5ligy At dw (gly g dtam )> 4d8> Yo e 4 (+/VCC) 5 o

Sidr9e (cwop St (Blas el 4 dsei A og)S ol
Ladiges (0,8 Suis jl dm oS Oy opl 4 .80l Qlasl e
S 03l b il pmed Lawgs ol daws oS Kt 0l8id Lawgs
Fragls Ve Caolsiis L S SLIT L (s 15 <8l 509,50 )
el Ly B8y Sy 5 5 g,k 5l aMS Lyl s 5 b o il

anlllao 3y90 s 09,5 ;3 (X £ SE ) e 3o, o - Jgun

99 4y 93 duwny Lo Ao . ) 9 ke O -
. i oles 09,5
o S8 AYAY  AVOA £ /A Yo Jys \
v P=-/--¥ SYINY /ey AF/EY £ V/AY 1) home bleaching
av/Ad 0/-y VE/VE £ VY Yo in-office bleaching. Y

Yo


https://jdm.tums.ac.ir/article-1-216-fa.html

Downloaded from jdm.tums.ac.ir at 15:19 IRST on Wednesday October 21st 2020

ohKen 5 ol odlpde iy s

Cojonels oy daw B 3y » home 5 in office sais waw J5 95 1 () p

LY) 255 Jlime dalllas ) p> lyss din

Cod (D jgnelS Dlgo (re sy aSaidl o Sen o Campos
(F) 365 o) B Szl Jolse 5

Sloslarwl o)L S 5 GarciaeGodoy  a__allles j> Ll
ald iali 8l ) e jgmels 5w ) (wSke /) - Opalescence
9 White (R) W] J_.ol> J)—A.Ag 09)_? lJ LS)I‘)L;"W us[ﬂj ..\D)Zb
Oy Cojesels Vickers Hardness 45" sl flis 56 o), Ko
Uili3l g a5 home bleaching Jle 3l oala wl Jlias
(VF) 2l

adllee L home bleaching Jole 51\l 5l pols dalllas gl
O)b Slesen )L Sen g White 4 )L Sen o Garcia-Godoy
JoB s 700 LSl Lol 5l ool o le 4 (VFA)
Hae din e 0,55 sl o jarelS e (e 3y p0 1y (slalas Mo
a5 3Bl sy o i & g Al (3Bl (g paise
anff) sl o0l 3Lisl odaas gl sayosls oliwe LIl o
3 3lcSTy 59,0 ST LGty s ol Jlss 4 e @)l
Ale I3l s (gl ey A8k o o ol 4S5 )50
bl el glacle 4575, ang we Ol alple
e aSilej (g 298 gaw (B Gl el STy
ceel bl cla JLSoaly flen 39, yilh o 5l mluSly 59,0
o9l Ko oo gaw (e ialS 5 (JeSge (sladign 4 o0
slgs (slyls 038 apuncS] Jalge 5l & home bleaching slge -]
3 ool S LSl 4 45 e JpponlS s i3S badis
a3 o Sl 1) gl e Sl ond Juate Ty el 420
45 05 aseice SWft o Baily adlla > 45 johailan (V)
J5 4 Cans Syl sl Siomd Jj 5l cov (slocy jopels
() B0 3V xdaw (5w o 286

9 /30 BlSTy 3olbyS 09,5 13 B ) (nSile duslio
s o el 018 ST ol 5V clale o ol ol YD
J_al}c &S ))5 sdalie .)55 WP O R Taher ng‘.;a C,u)}m‘s
e 5w home bleaching 4 cows in-office bleaching
B35 @l (V) 1> (oo alS gl das Mo BB jokas | cojopels
09)—5 yod S b ST L ole YL el blea s a s Ly

S 35 o g Sy

OB 98yl p edle S Cusglie I Cuiilie v (e
(Ms o 3y ol 4 o35 g polae 5oy o aSyile; indenter
Seidan Clhogad 5 (Solle ol & bopwey plos 5 39550
SIS oy H A plend Joloe plply o))y (Stws (Span dlse
o Alg5 o 00l alS 1) Ll s ALl xdls e 59, 2
s adlllae (nl ) gy )90 dlie (MJS 05|y agewn 5 (L
g B der Jl cyjenls (SSle g (o Cluogad
Rgr Szl Gloyd pledl jlaw o (535l58 )90

e Oliwe Szl Jelge 3l dise; 3 axie Sllae
YA Ll Cws o slie mls 4 g oass plogl mla
Garcia- 4 (A) ), 5 Polydorou (¥) Wattanapayungkul
Ll SYL clacale 5,,LS 5l ae (3),LSea s Godoy
H53)S5 odmlie Cojersls (S oy 3 | ol e RSy
a8 adly> (VY) Taher o (V) oS o RoseNtritt (S50 )b
2 gaw (S Gialss cel in-office bleaching Jolge 51 ol
ol i b pdl aonis &5 09 (o0 MO0 SSpe (sornyi 33
2 Slggad adllas oyl

2 Jud deols plgs g 1laSly (5g)am muil (o0 o5 jskailon
S Sa BlaSTy L) 5 S o Jos Siordy O guae
03 % g 2lSTy 5gsen % 4 o Cwl pluSly jgyen ol
AT JUSealy dy o L STy (5900 (V) 99— (o a2
JESly JewSgym s 09 (0 4325 O 5 (HOZ) JouSg)am
S 3l VU oy WSS 18] 35 g ol Jleb oy (6]
oSyl lg (e LadleSy sledsSgeg,Sle g9y 2 1 1 ogde
Caajorels G g ol A sl w3, 8 plie oa |y )
V) 29

bl g daaie wlis ;S in-office bleaching Jolse wilos
35 CujasalS pdaw 5w, homebleaching Jolse jil 5y50 )
ool ol (V) o )Kea o RoseNtritt o (VY)Swift 4 Baily.s s
Iy cjoealS dw 5w home bleaching Jolse I aslatol a5
£ 4 diluy a5l L o BisKin g Turker ey o ol

b e ol Bl ialS o el B ) e Szl Jele

YYs


https://jdm.tums.ac.ir/article-1-216-fa.html

Downloaded from jdm.tums.ac.ir at 15:19 IRST on Wednesday October 21st 2020

(\YA;' ).ub Y D)lmf) AR 0)9.))

Ol Sley (bl Slass 5 (S pole oKty (Sbjilui dloro

Slaogas juss d o> STpen (oo Slge Sl (S duoy o0
Jslse Sl (B g e astae Sl Jid 4 (aw
L 3T (V) S sl 1) s s A0l oo pb Szl
395 L5 et (355 ol e Sz 3 I ok ple oS S
s INVIVO bylyds p3 a8 s canl (glaid IS SGils byl s &
Ayl b cou ) Sizml belgs Sl Wlsie o il 5 Gl
Cel (K00 o S 31 33 S 5 3 990 Slge &5 03 G155
2500 By b il g uiS Jee WSy Ll oS @i lgie
V) e als 1y Kol slge @l il 5l b Wlgs o l3 555
Ay aS Ned b e 50 Sldllas dad oo dlpiuiny bl Cpl
5 ke (S Aol G ymizme WSl S35 1N VIVO Lyl
Jelos 30)LS" Jlii (jopels dlge o (oleerd S 5 cadlllas
)8 byl 5,50 Energy-dispersive X-ray l solatwl b « Kizeds
258
195 CS g pol adlae sl Codgime & axgils

caw oy cclyin-office bleaching J ole jl salazwl —)
D9dse Cajgels

o Bw 3 wgmre yuss NOMe bleaching Jole —Y
WS o3 o) o jarels

s Szl Jolge 208" S 53 Cojgrals aw Sl S g5 —F

(1028 g S
oled)lS g Cglas dlilagd (aSye S5 (GBI Sl alusg
SIS (ponnp 150 GUSIS 1305 (S350 015 (ongty
215315 (g S g Sm oBiylol Johuno ey (Sibjliio
S gl oKl lge a8l olBiialos] Jogune g oy oSy dlge
5 S 4iagey8 (5l 1) Lo ulod cnl )3 &8 SluS 4l ol

1- Fasanaro TS. Bleaching teeth: history, chemicals, and
methods used for common tooth discolorations. J Esthet Dent.
1992 May-Jun;4(3):71-8.

2- Haywood VB. Current status of nightguard vital bleaching.

yYv

Al e aes B in-office bleaching

W joeels g (B oy i 5l g ) G gl o pele
laog)S o 1) (ol (S SUl 9SS Lawgs Iadiges oanlia
Sl las BS 5 Sy (lels s ) S g ead Lo
B e o glabaly 398 asdllas (5 oo S o RoOSENLritE
Garcia-Godoy . (V+) 453,55 Wy (5958 oSy, Suo y2glai g
ol in-office bleaching J—olse 3l soliwl s L Saa 4
() 22y osali o o (B1S9g5 2 |y (2l
oS Sy See sy 53 oS 5 Wattanapayungkul
home bleaching J—lse 5l S a0 555 ssali »
Z100 ¢y jools o 3,555 50 5,8l (Opalescence 710)
Ginrsn J5 250 L 55 o )LSen 5 Schemehorn (o) 5,bus
gl dlge daw Siglshise 2 1y (e LB SIITF wlusy
(10) 15,5 sanlie

b (o > o2 (V) Biskin g Turker 4 (VY) Swift 4 Baily
Sy S A |y S5 Gl i S Sy S
P Bpae Cjamels 4l a5 S sualis home bleaching
5 Baily adlas 5l ol , K03 a0 dg M So 355 Olilas
SR S Cajeels 59y Szl Jole Sl 45 55 ) Swift
e 31See ) Kan 5 ROSENLrITE dslllas yolwly .(VY) canl
(V+) 5,8 o I8 bleaching v yil cov juln Cojanels
Ol el Sl Jelge PH g STy ()i clale
o=l 92 (Bpas dlas .l ol Blo > 5 o yi p pude iyl
dgu S A 0 90y PH Jg o0 coglaie cdale (ol asllas
PH jiicy 08 adllas j> ob Yap o Wattanapayungkul .(V5¥)
(F) wizasls 5o prdaw Cogdtd slog) ) 1y Saod Jole

Pl Sluogad )y jl dols mls 3 s & Gelen
s 5 DS Sidy Jolss 315 5155 oy Sl
CiomelS « Szl Jole g5 4 Wl oo gl ;o BB oyl .can]
il a8l Sty Sl Jole 3,lS by, 5 (e
&b
gg{r;pmd Contin Educ Dent Suppl. 2000 Jun;(28):S10-7; quiz

3- Yap AU, Wattanapayungkul P. Effects of in-office tooth
whiteners on hardness of tooth-colored restoratives. Oper Dent.


https://jdm.tums.ac.ir/article-1-216-fa.html

Downloaded from jdm.tums.ac.ir at 15:19 IRST on Wednesday October 21st 2020

ohKen 5 ol odlpde iy s

Cojonels oy daw B 3y » home 5 in office sais waw J5 95 1 () p

2002 Mar-Apr;27(2):137-41.

4- Wattanapayungkul P, Yap AU. Effects of in-office bleaching
products on surface finish of tooth-colored restorations. Oper
Dent. 2003 Jan-Feb;28(1):15-9.

5- Wattanapayungkul P, Yap AU, Chooi KW, Lee MF, Selamat
RS, Zhou RD. The effect of home bleaching agents on the
surface roughness of tooth-colored restoratives with time. Oper
Dent. 2004 Jul-Aug;29(4):398-403.

6- Campos |, Briso AL, Pimenta LA, Ambrosano G. Effects of
bleaching with carbamide peroxide gels on microhardness of
restoration materials. J Esthet Restor Dent. 2003;15(3):175-82;
discussion 183.

7- Cehreli ZC, Yazici R, Garcia-Godoy F. Effect of home-use
bleaching gels on fluoride releasing restorative materials. Oper
Dent. 2003 Sep-Oct;28(5):605-9

8- Polydorou O, Ménting JS, Hellwig E, Auschill TM.Effect of
in-office tooth bleaching on the microhardness of six dental
esthetic restorative materials. Dent Mater. 2007 Feb;23(2):153-
8. Epub 2006 Feb 10.

9- Garcia-Godoy F, Garcia-Godoy A, Garcia-Godoy F.Effect of
bleaching gels on the surface roughness, hardness, and
micromorphology of composites. Gen Dent. 2002 May-
Jun;50(3):247-50.

10- Rosentritt M, Lang R, Plein T, Behr M, Handel G.
Discoloration of restorative materials after  bleaching
application. Quintessence Int. 2005 Jan;36(1):33-9.

11- Taher NM. The effect of bleaching agents on the surface
hardness of tooth colored restorative materials. J Contemp Dent
Pract. 2005 May 15;6(2):18-26.

12- Bailey SJ, Swift EJ Jr.Effects of home bleaching products
on composite resins. Quintessence Int. 1992 Jul;23(7):489-94.
13- Turker SB, Biskin T. The effect of bleaching agents on the
microhardness of dental aesthetic restorative materials. J Oral
Rehabil. 2002 Jul;29(7):657-61.

14- White DJ, Kozak KM, Zoladz JR, Duschner HJ, Goetz H.
Impact of Crest Night Effects bleaching gel on dental enamel,
dentin and key restorative materias. In vitro studies. Am J
Dent. 2003 Nov;16 Spec N0:22B-27B.

15- Schemehorn B, Gonzélez-Cabezas C, Joiner A. A SEM
evaluation of a 6% hydrogen peroxide tooth whitening gel on
dental materialsin vitro. J Dent. 2004;32 Suppl 1:35-9.

16- Price RBT, Sedarous M, Hiltz GS.The pH of tooth
whitening products. J Can Dent Assoc. 2000; 66:421-6.

17- McCracken MS, Haywood VB. Demineralization effects of
10 percent carbamide peroxide. J Dent. 1996 Nov;24(6):395-8.

YYA


https://jdm.tums.ac.ir/article-1-216-fa.html

