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Abstract

Background and AIM: The gradual color change of the tooth shade guide is due to the use of an autoclave is
one of the clinical problems for correct color reproduction. The purpose of this research was study the effect of
autoclave on dental shade guide.

Materials and methods: This experimental experiment was experimental and done on 20 dental paints guide
(vitaA3). Subsequently, they were divided into 2 groups color guide by randomly. First, all specimens were
washed Before placing in the autoclave Distilled for 3 minutes and they were dry with a tissue and they went on
to the autoclave, of course The first group is at 121 °C for 40 minutes and the second group was kept at 134 °C
for 10 minutes. These specimens were placed in an autoclave with 180 cycles and3 times a day, 5 days a week
(equivalent to 3 months). At each stage set the Spectrophotometer color Indicators (abl) and AE Guide the color
of the teeth. Statistical analysis was performed in SPSS software and in the way of Mann-Whitney.

Results: Mean in the group with a temperature of 121 degrees was 3.79 + 0.63 and in the group with a
temperature of 134 degrees, it was 3.55 + 1.04 which are not significant. According to the statistical test, there is
a difference (P <0.3). About b and c index, difference were minor and no significant difference was observed in
the case of other measured indicators, L, a, H in the two groups.(P<0.2). The color change was more than 3.3 for
both method and not acceptable related to clinical subjects. (3.55 and 3.79)

Conclusion: In this study, it was observed that sterilization process by autoclave, can lead to change the color
properties of the classic VITA color guide.

Keywords: autoclave, color change, spectrophotometry

*Corresponding Author: drfbalouch@yahoo.com
J Res Dent Sci.2019; 16 (1) :13-19

drfbalouch@yahoo.com : s xSl ey YYOFEOVY 1oyl Tob Ly 8 1ol Jgtomn oukdums o5 #



http://dx.doi.org/10.29252/jrds.16.1.13
https://dor.isc.ac/dor/20.1001.1.20084676.1398.16.1.7.2
http://jrds.ir/article-1-1004-fa.html

[ Downloaded from jrds.ir on 2025-08-31 ]

[ DOR: 20.1001.1.20084676.1398.16.1.7.2 ]

[ DOI: 10.29252/jrds.16.1.13 ]

A

e SlS SIS ) S P g i il 1 5 s o5, (sloial, e S e 1500 3 Al
Fon O 0 el lulph o plais 5y slaialy 2 Sl oSl ) B b anlllae (ol a2l o S gemne (53l
el VWAY Lo o oodlal 851 Sy s olKetsls ol

sk o ) sloal, 285 ol Vita (A3) lais S5 slasly digas Yo (55, (2tlejl )75 Goio (ol 1 (b9 9 Sl
g QA 0ols gitads Jaie Ol 0 aBBs Y Do 4 IS 0 615,18 5l LB b diges ded ol 3ol S 09,5 ¥ 4y Solas
S 4y 4,0 VYF sled 10 090 09,8 5 asdo Fr Do a4 a0 WYY sles o ol 09,8 dnlol jo 5wl Sz sdelS Jlawo b
FoF PBeSml olliws aliwg 4 al> o o )0 LaB)S 18 MSH e (ads )0 59, O L Y alyy; g JSew VAL L) aiBs V-
obsy 4 9 SPSS 3l e jo (el ko 5 aied ad e Lilais S5 sledal, S5, B sy (abl) K, sleasle
. 285 sl MANN U WHITNEY

G azg baS 0g Y/OOEN/ T pln az 0 VYF sleo Log,S j0 o YIVAE/FY Ll am 0 VYY) oo Log,S 50 )l il a8l
S Dl sl by oo S oyl gla a3ls ple oy50 50 (P <o/¥) ol says o e S 6l )l Solel Hgesl
YIX 51 50 gy 99 50 50 S5y uetS Gliwe (P <0/V) s samline (g lobine gl 09,5 g0 ,oH @ cLisla asls jo g 004
(Y100 5 VIV 391 SaialS Lo §1 Joud L5 5

C S oo My (S8 S5 i gl sl 5| ey VITA S5 slasaly geliedy ool sy (g0 55 45 26 S azet

g8 gl 55 s S 51 1 gadS” OlodS

o le K5 aab Giobg ol BGos a5 cul sals JuSis
ol 5155, slplozal, ol 5 sl sl sla o
O ol o ooliul L 44‘5.,.....’ O99
l_} n)g_..f; W ool LA...Q‘) s_i;) da}—o) u.e‘.‘> as LSJ.MJ).’
ugl_o...a 9y (s )15 LUy vevp) I Y (_gb.g aS LSJ.M.»).’
‘) L U] U‘)L‘H‘) 6‘)_> Sd—2ro oslaul ULQ) B J.ll.a o
g ),.;l_, S50 40 (g3 xie Slsllas (\).oa)_? loal,
Gi;) (SLM‘) ‘57(.‘4“: uL.uo}»a} 9 u_i;)).g oasS @9.0.9..\,4
Loal, 5, Olpss p oAl ;50 ax 51 (v_q)o)b 39>
by 45l oyl IS5l 51 eolial cglas 3 Sy
M 51 Ol Ly ol 50wy cod ¢ tabous lagSs
o Ylaiol Pasgts o o 55 oo gy 41 5 05 Cuoglie

NS 951 Loy ygual s il Loy o 4SS5, Ol s

1doddo
O S y5m O Sl (S6 s K slesal) K55 s
Slis 55y claal, il o b Ky Ghis 5 b S
il lass slas Sos) 5l J3 plass ) bl ln
Oam S5y Glday sloul ojlgen a5 1> 00 5 oo colaiul
S i OS5 (S ek lais g ouls asle 1Sy,
S5, el il slo 4> 4 4 L as > Ve
e olseil chroma gvalue . hueale> 5l lass
Al Hlgds Canl (San ornb o Glais b S5, op 5
5 Oy Sy et e Bl (59 )5] Cesd 4y (6l
I Vgano a5 355 oo ooliiul K, slasal, 5l b s
Juisil s (Foodl 5l S s-lr lm &5 col Gy iz
OO (Fehednd do 5L (Kb blag ple asile Cigie

Oy 3 (6l O jao 4 &S KT, slalosal) m.a)b

(YY)

J.AL...; ‘)Ca_v.:.’_‘o)b S9—>>90 ‘S.L»o GLE &)M‘M

=55, sle b 5l 6l asgemme 5l Vo ans Lol wisds ood

03 L YAA Sl Jsl oyla] @235l 0,90/ Si5lais psle 4o ek aloma


http://dx.doi.org/10.29252/jrds.16.1.13
https://dor.isc.ac/dor/20.1001.1.20084676.1398.16.1.7.2
http://jrds.ir/article-1-1004-fa.html

[ Downloaded from jrds.ir on 2025-08-31 ]

[ DOR: 20.1001.1.20084676.1398.16.1.7.2 ]

[ DOI: 10.29252/jrds.16.1.13 ]

VO

SfSan 5 sh L b 5

(minolta CS2000, Japan) ,ieggbesoawl olSKiws
5953 gy 4 ol gl o b diged S5, 08 L)
s (555 03I yogidg xSl olKis Lawgs

30 5d65 g 0l wiges S5y sla atles 6.5 o3l

q

VA© b gl YA+ zoo Jsb odgame g az )0 ¥ agl;
42,3 WYY los b M3l Jgl 0,5 50 Vs plol jragil
g a0 \WWF o bpgaog,S 0 gando Fr ooy
g IS VA® L s digad ol 28,8 alonil @i Ve e
B (VOSO )5 Mgl o azie o 55, 0 5,k ¥ il

@) s axslis, China)

@ Hlse K slealy ooz NS gsl Jol o JoST 51 e
b ol 5 (Lab) ) clo jasls jagidy iSul alows
5399 MANN-U-WITNEY (35051 b 1o 05,5 )5 g 'ysuess
L2853 bl glas
Vag B3 )5 4 5, slo a3 s
&5 SH @ b)) om ) S Sd Jlie 2o, L
o o lid |y glgy (Ver BOY)

e (e 998 5 50,8 Culie das a5 ew Jlhe )0 jej8ia
A oo olid |,

) &l hie d3e 58,5 oo dae a5 o Jlae 0 0,5tb
a2 oo lid

O (¥3a-4 ) o sasles H g (A+=+) Log S sonylasiC
] iz o loy ;0 K5, S e cdims lid
5 05 Ol Vita acgaze 5l diges Ky Jol> Geiss o
oBiws by DS 5l an 5 S8 o] (K polie
Jsb esgaze o (minolta CS2000, Japan) ,:ég xSl
odd Sy Ll (595 grie 9 yegl YA B YA zoe
5 Lol e Ll Vjo ot diged 05 S
(855 18 Gtalejl 90 00 S 250 4 e
logas alold b g cwled e & jgem sl j0l8 598 ol
() b3k polie pad 0S5l G 60 Ve
b e s 1)l des Il slaasgad

@Lu C)] yodle il o0 oo g J""\")‘)S" Sl oo

ol g 48 S G i 5 (S sl e Bl
Vg a olml g,
O 951 3L e jelate 4y ol Ko sSchemeling

Vita S5, Ol Gudiss pl j0 a5 s S piiie gl dllas
Yo Sae gas,0 VY OISesl sles jaclassic master

e D ygmo A S, Ol a5 09y 00l il aa o
© e oolidl 5lisl gl

Olime a5 a0l s 05 asllas o o] Ko gdashti
OSes (Sghednd a3 s ) slesal, K5 s
Splon 0y p Coled 0 5 ap0 S 1) Aiged S5y el
a5 55, sl dges a5 oS lo g 008 0 b K,
S9aei—d b diges I (6 dn Jlows ) i 0ol M5
S 2L 5 Alshethri oSl ools Lis sais
L 095 (Sgheans &g, yo plais K, slesal, S5, s
55,5 ol CLYAIR) 5, s ¥0 3 3,90 A e Jlo ¥ 51
58 Ol i b (K5 Sl (liee oS Wdged (515 4
azy JBYL S5, e L ) gleal) slo il
S 0 |, g yeSanii> 55 ArRejaie ax ST Pl
Vil (59,5 (Geheasd &g, ,0 Glwis ) slesal, S,
a5 il ol b aargi b VoS5 31 Lo
L o ol eohio 55, slaial, o5, Sl g o5, s
S5 sl (el i e 0 P! b 2 Ban
cad el Yl o glais K sleanl

b g, 9 0lge
ol 5o b plml (2Ralejl 5 (o sy & GekoS
(VitaSedIS Ly lais 5, slazal, Yo 5l anlllae

5, slesal, g 0 eolaxwlZahnfabrik, Germany )
(903 V2 09,5 12 ;3) 09,5 V¥ &y (Bolai job 4y b o
@ Ul )0 5,18 5l S8 e iged den Wud oS
Jlatws b g dias ools gt yhaie Ol jo aido ¥ Soe
S I L e el
L 5, lo,za b « B (VOSO, China) s il o

0 Lo YA Ll Jsl o)lod] wio 3l 6,50/ i 5lis pole o iz alone


http://dx.doi.org/10.29252/jrds.16.1.13
https://dor.isc.ac/dor/20.1001.1.20084676.1398.16.1.7.2
http://jrds.ir/article-1-1004-fa.html

[ Downloaded from jrds.ir on 2025-08-31 ]

[ DOR: 20.1001.1.20084676.1398.16.1.7.2 ]

[ DOI: 10.29252/jrds.16.1.13 ]

B oglad s « AE>3.3 Lol aiges lp Slam g J8 b dged o (0, Slatse ;1 sswl caway
() bl as
AE_ab™*= \((AL™* Y\2+H(Aa"* Y\ 2+(Ab)2 )

o adly 1
S5, BB ke ogaz ;3 Doldd 5 625 peeal s
@4z, IVY 09,5 93 )0 g aiged Vo olaad (55, 2 Budods SSre Hlais sla aiges slp b3 0 7 0k oyl alol>
ploul 4880 Ve Soe 4y a0 VYT glos g aado ¥ cos O el o
Sl 5B 05,5 i 5 Sy als 0 polie Vs b GO 1 glish azmats « AE <Y L (sl diged (gl )

&O@uuﬁwé; 43|)|\ o)Lo.:.' Jju\? )élﬁu] C.')J.AB u.ojs) JJLQ

el DS () sl a3l 095 0 ace 0 oS O iglad ass « 1<AE<3.3 L slo wigas (gl ¥
B <My il B jole 15l Lass 42,51 ol J8 JB SIS
W J)é

SalojT plowil 31 Jud 69,5 99 50 () Wlaiso polio - Jgu

SO rebs
I3

L a b c H

FRIFFEN/PE o lO-E-/YA NV/-PEVR O NY/ePEL VR AN AEY /)
ARGV o 6L"‘5

SEIOVEV/AY - NAE/YY  AgVAEaY  VFIVAEDY  qusedyvy
Vo Sae WYY gl

P<:ayy  P<yria  P<yviA P<ymiA  P<vrov O9e)) domes

aLIY o,leds Jgaz 40 o] Gow g IS gl sles Dde S8 4 9 A8 iy sl 2l s p e lais K, Ol s
& lolire S o)l Lld 4095 Y wa—b—c—H sla jasls ;0 ) Ol a5 amo oo olis g 00,5
P <.+ /Dol 099 )losz.mc;)bﬂ Ll & ol s Q‘)’.:.AL ol 8 Js P <17 cosd asls

951 31 ooliiw! day |yl s 1 (410 STy Gloodly S5y Wl pudi =Y Jgu

Ky ol
PUPY
FEOOEIEY  /YYE-/FY  VEYEFY VEYYESFE AYNEND  Fe Sae 1Y) (sles
FENFE 5 NOEVE VE/EVE XY VE/EYEIYY ISVARE=XAR! Vo Sowe VYWY les
P<)\ P<:[-\0  P<./-fY  P<./-¥0  P<..-¥ g0 A

L a b c

ol g s 8 &l o leds Jgaz o Q—I Sae g g5l glos S8 4 a5 O sl als (Wo) KO, &l s ol

AA}AH le.ib ua:-l...u L 6’3 (P <.‘/’Y) Sl asls LS)L‘J dy..}‘ 09)§Y )QAB jAC u‘).u_u u‘)...A:\SM.)sc
P <1Y) 05 s cme g bl Ll 4 5T SWTAL

03 LLaNYAA o Jol o ledd w3l 090/ Si5lais psle )3 arioes aloea


http://dx.doi.org/10.29252/jrds.16.1.13
https://dor.isc.ac/dor/20.1001.1.20084676.1398.16.1.7.2
http://jrds.ir/article-1-1004-fa.html

[ Downloaded from jrds.ir on 2025-08-31 ]

[ DOR: 20.1001.1.20084676.1398.16.1.7.2 ]

[ DOI: 10.29252/jrds.16.1.13 ]

VY

SfSan 5 sh L b 5

slowd Jlosl 3l oz g Jud 09,5 yo 10 g g5 1 ooliiw! byl pib s 3 (31id S5y (slodly SOy Ol s -V 9o

AL Aa Ab AC AH <5 Sl
ol
-Y/-a8EV/YF AR AE=RYAL “YINYsL- 55 “YIAY + £ /FA —\/+A-EN Foou WYY sl
“Y/SYAEN/OA ARr =241 -Y/\Ya£- /2N YNV E£-/5. NIYEVEV /S Vo S VYF Lng)
P<-/oVva P<./pt\ P<./-14 P<-/10 P<-/AOY 03] 4o

QB s b i Byl cnl a5 1z o solial
oanles Loadly o by cille SIS vita XS,
Loj; o«-\.l.ll.o.; C, 9 (0-100) Zs..u uju é.i)la 9 @Lu»j)

A0 156 g0 (0-359) sem oayles H 4 (0-80)
Sl 005.3 (o 6‘4.13.“,0 (5.:[.@) LgLQQ.uT)S Pl?u‘ ).> Q‘)L“‘“"
5 Sold oglad jo Pl (et 51 (S e sl s
JUPSUSS SO RVARE < JRPPCE PP N IUPUONE SRHY I S VIR g
5l 0dziy 5l s Wlgi e ) eand Vriiloe
G 5 S Bilg o ooy AT 5l Cend opl @y 5o
89,8 qu,ﬂ)s QT S0 &) Sl Old oS |z auib
9 9539 eop 5l (S S s e Syl g edle ol o
Gl ad b Jbsedl ad ) a5 ailge codlid g LS
e dezy Jdo a4 cuslly ) g wilbis e
00 s

o9 g Lad Sl Jls gl aijls 8 (6 )k sl Sl
loaaly 5l oolannl (Sopdlais ol codle il

Lo

WLl o Cewd cpl e g Sl 2 clie Gl
L alies slo,gil 5l bawss ol 5, pened 529 ol b
39,80l SO o g el 00y Dglaie jlows LSS Ll
Sl LS Lyl o 1) Dol ST, Cogi sz
@ e & et Pl (nl g2 b Lol 03,8
SsS wadee Ky Sl o 5 s g (S
ol &5 Ky Gl anlp glocend o toge

(\#-\A)

F Jgoz j0 o og,5 e » (AE) s S, il s
P AE &) s e a5 ans o las g w5 )l
WS g 009 wlie o ] (5l S g g5l sloo
oo oo P <+ /F)0g0 )la‘sz.ud)LJ Ll 4 o o
Vo S a4z 0 WYF Gloo L g ISl o K5, @l s
Fr oo gaz 0 WYY o b ISyl gl g YA ol dadds

lass K5y slodaly K5y Ol s -F Jgu

s
AE <)
ol
WY eles
YIVaL. 57 ¢
fooue
WY cleo
¥I00E) /- F ¢
Vo Oow
P<./¥aY 3303 Az

b ja slo jasls ;045 04 o] 51 S adllas (ol @l
93 50l e BB (glyls sas )18 polae H g
‘_QLQI,.J[J—‘ 9 lQLSMJ))-’ e ML’ <* Qo0 I\ C_E.M.v e 03;
(CIE) de I L_gl.LQJIw.. 05"‘““""5 )QASAE )‘ 0 ‘nl.?u‘
ol 0wl 3y9e K, olis  w,p <> Edairage

sdisled @ « g, ounles L, CIE g jo .0l oolatul

ov . T . Sl . S
bl (2l = 0y5 sy eanlai B g s - a8 e

5o H L, C S5, ela il 5l onds (535,50 5 osdle

0 Lo YA Ll Jsl o)lod] wio 3l 6,50/ i 5lis pole o iz alone


http://dx.doi.org/10.29252/jrds.16.1.13
https://dor.isc.ac/dor/20.1001.1.20084676.1398.16.1.7.2
http://jrds.ir/article-1-1004-fa.html

[ Downloaded from jrds.ir on 2025-08-31 ]

[ DOR: 20.1001.1.20084676.1398.16.1.7.2 ]

[ DOI: 10.29252/jrds.16.1.13 ]

Tl 55 gl il | g " lais sladal) S5 sl (a3l 556 g

YA

(S9aeS 09,5 & Cund 9 Sl 09,5 10 pga g p93 (gl
ORI Sye a beg S 0 Dol (rizmen Ceul 039 fliey
2250 gRals g Ml 0g)S )3 JLo ¥ 2 53 Leg S (liee 50
ol ol wls sl 03g shead 05,5 ,o Jlw ¥
hlide G SLSS a5 0 arsi sl Gly |, o e
3 Solde mls 4 ik S, bl gbels cole
Je lp a5 5ok 4 d9d oo (Sgtend Slge ISl 500
Ol Blidee sloa¥ aliwg 4 &5 () bl slaces
sanline Vita classic shade guide ,s a5 axl aiile)
2 eSS et A Sl Jipglie d9b e aSle (090 o0
sy 4 &5 (S5 Sbl glacas 5l ates ol Jlie
wtle Wl o g o)) 4 Ky 5l (alae g3
W gl ol addllas ;o LIS pad 4 aiil oo gl o0
oS 3l ol Jsle S gy » Wlsiee Lo 5 Led
la Sl psite (nl (o) Sz 99d (o0 oy alple

D 59 saliiul Gl lo iz b K5, Sl

1SS ATl
“‘-‘-’1)-9 a5 oS coslice adlas u_,] sl azsl &b
i 4 ke Wlgce DGl by geliad sl
Sy e (g9 S5y QL glanS K sla S

el J3E 1l Ll |

Sl glasaly a5 pls oo S0 Bk ol o oolaul
gloanl cou olitul Cugi o I ey Canlie K,
4 Jos 5o a5 azl 0,5 18 aelieh il 5 (sheas
fiaoy ol > BT Byp0 Sul Sl 5 e
5 Oyl il il slaanTd a5 coul pl wes o ol
LSS, g ) 0 et czge Wl Sahens
O pte Glaliase ol pl a5 545 calize (shade tab)
5 Dolad Wlgioe o Lz wdliee ey sloanl
M sms 15 b cou 1) Jlaw 5 Sijlas culs,

gyt 4 85 e g Fahmy asllas b asllas claazily
Slae b Feacas | am S, Sl glenl, Sy ol
w3l ML gl il 5l oy Geizred 9 ilod
Ny DS az 15 o (6 blixe Oyl cconl Gulaie wisg
0,55 Uil b 45 0 sl Mgl 09,5 0 K, slasal,
908 5 i Ml e

anllas gl anily b Lo anlllae [0 oads olol 55, (D3]
Olisl aslllae mls o5 1> cuisls & ple Schmeling
0B e s WSl gl 4t IS5 L oS
Dges b auslie j0 ool byl lo digei g k!l s
Bl L ) el Gl ol andl s adsl gl
Dsgs Joed

Seiedd 15U oy p 4 oS ) Ken g Akman asllas
a5 o saslie «Zloy,y shade tab K5y (gq, » NS5l 4
el g 0 dlo S (o) n 50 Gl S Dol men
L dnle aw owyp mlo b as cul alilys og2g o g,
AE jyslie a5 winsls oledl oliime ol Lol asl oo jslie
5 JrsS 098 90 5l losme seb 4 DSl 095 o
MV aile Lo gl b plon a5 sy Sglite Sgacad
Loy @b AE jie 9550 )0 5 ollSes 5 Pohjola
Jolis o5 y5b 4 wo S Gl polo addlae L) oolive
Jbo polie b g g Log)S oy slopiin 4 polia Lo
slalo ) 9y )0 Sglis a5 ol oaalive pgu 9 p9 ¢l

03 LLaNYAA o Jol o ledd w3l 090/ Si5lais psle )3 arioes aloea


http://dx.doi.org/10.29252/jrds.16.1.13
https://dor.isc.ac/dor/20.1001.1.20084676.1398.16.1.7.2
http://jrds.ir/article-1-1004-fa.html

[ Downloaded from jrds.ir on 2025-08-31 ]

[ DOR: 20.1001.1.20084676.1398.16.1.7.2 ]

[ DOI: 10.29252/jrds.16.1.13 ]

'4

SfSan 5 sh L b 5

References:

1.Dashti H, Moraditalab A, Mohammadi M, Rajati
Haghi H. Assessment of Color Changes in Vita 3D-
Master Shade Guide after Sterilization and
Disinfection. Journal of Dental Materials and
Techniques 2017;6(2):p. 48-53.

2.Ma T, Johnson GH, Gordon GE. Effects of
chemical disinfectants on the surface characteristics
and color of denture resins. J Prosthet Dent 1997,
77(2): p- 197-204.

3.Joiner A. Tooth colour: a review of the literature.
J Dent 2004; 32 Suppl 1: p. 3-12.

4.Schmeling M, Sartori N, Monteiro S, Baratieri L.
Color stability of shade guides after autoclave
sterilization. Int J Periodontics Restorative Dent
2014; 34(5): p. 689-93.

5.0'Brien, W.J., C.L. Groh, and K.M. Boenke, A
new, small-color-difference equation for dental
shades. J Dent Res 1990; 69(11): p. 1762-4.
6.Alshethri, S.E., Evaluation of color changes in the
Vitapan Classical Shade Guide after disinfection.
Oper Dent 2014; 39(3): p. 317-24.

7.ArRejaie, A.S. The effect of chemical
disinfectants on the color of a porcelain shade guide.
International journal of health sciences 2014; 8(3):
p. 299-304.

8. Huang PY, Masri R, Romberg E, Driscoll CF. The
effect of various disinfectants on dental shade
guides. J Prosthet Dent 2014. 112(3): p. 613-7.
9.Pohjola, R.M., S.T. Hackman, W.D. Browning
Evaluation of a standard shade guide for color
change after disinfection. Quintessence Int, 2007.
38(8): p. 671-6.

10.Fahmy M.A, S.A. Maglad. Color Stability of
Shade Guides After Disinfection and Autoclave
Sterilization. Journal of American Science 2015.
11(12): p. 89-95.

11.Sikri, V. Color: Implications in dentistry. Journal
of Conservative Dentistry 2010; 13(4): p. 249-255.
12.Yap A.U, S. Bhole, K.B Tan, Shade match of
tooth-colored restorative materials based on a
commercial shade guide. Quintessence Int 1995;
26(10): p. 697-702.

13.WESTLAND S. Review of the CIE System of
Colorimetry and Its Use in Dentistry. Journal of
Esthetic and Restorative Dentistry 2003; 15(s1): p.
S5-S12.

14. Analoui M, Papkosta E, Cochran M, Matis B.
Designing visually optimal shade guides. The
Journal of Prosthetic Dentistry 2004; 92(4): p. 371-
76.

15.A1 Amri M. THE EFFECT OF DISINFECTING
SOLUTIONS ON THE COLOR OF PORCELAIN
SHADE GUIDES. Vol. 54. 2008. 1057-66.

16. Kuehni, R.G. R.T. Marcus, An Experiment in
Visual Scaling of Small Color Differences. Color
Research & Application 1979; 4(2): p. 83-91.
17.Pizzamiglio E. A color selection technique.
Journal of Prosthetic Dentistry 1991; 66(5):p.592-
96.

18.Lagouvardos PE, Fougia AG, Diamantopoulou
SA, Polyzois GL.Repeatability and interdevice
reliability of two portable color selection devices in
matching and measuring tooth color. The Journal of
Prosthetic Dentistry 2009; 101(1):40-5.

19.Akman S, Eraslan O, and F. Aykent. Effect of
various disinfection procedures on color stability of
shade-guides. in PEF IADR Queen Elizabeth II
Conference Centre London 2008; 10-12.

0 Lo YA Ll Jsl o)lod] wio 3l 6,50/ i 5lis pole o iz alone


http://dx.doi.org/10.29252/jrds.16.1.13
https://dor.isc.ac/dor/20.1001.1.20084676.1398.16.1.7.2
http://jrds.ir/article-1-1004-fa.html
http://www.tcpdf.org

