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Fig. 1. Schematization of wax sheet for specimen
fabrication
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HEZ0| IPS emax Press IO QI stain(f O|X= Yt

Table 1. Materials used in this study

Materials Shade Trade name Manufacturer
E-max ingot(LT) Al IPS e.max Press LT ingots ivoclar vivadent
(shade Al)
Orange IPS e.max Ceram Shade O
A IPS e.max Ceram Shade 1
Stainer B IPS e.max Ceram Shade 2 ivoclar vivadent
C IPS e.max Ceram Shade 3
D IPS e.max Ceram Shade 4
Glazing IPS e.max Ceram Glaze paste ivoclar vivadent
Fig. 2. EP5000 press furnace
= Al#stslth 2 AlUA stain©] 7he @t Tt
A3 T8 ALYEE gt 21 T 7209
2319t} 222 10%3F stain 22 13] AlsHSTh 1
a5 AzARe] A wet HEH Y 2= T 24 glaze pastes THUIA EE3taL 770C
oA 850TCE=R 1A3F &< AdAy A7l £ o] £ & 1083 246tk &4 Fglaze?t F
IPS e.max Press LT ingot(shade Al)= $13|A1Z] AA ALH F9 = WE AZo] vehta, gHA
The EP5000 press furnaceol| Al $F5A17A A A1 AgH Foe Fdo] a7 “H*Oﬂ AlH €]
& AT Fg 2). Soum LEVY AAE A wE Bojo|A] 49 Feo] FES glaringS
AAF Algsted Al S 26k E1r(Flg 3).
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Fig. 4. SpectroShade™ MICRO
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Fig. 7. Schematization of a setting plate

Fig. 8. Measuring the specimen using Spectro-

Fig. 9. Measuring the L*, a* b*
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AL" = L'control - L*experiment
Aa = a'control - a*experiment
Ab" = b'control - b*experiment
AE = (AL?+A2%+ Ab2)}
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Table 1. Color changes(AE ) according to the number of brushing strokes

11,000 strokes 22,000 strokes 44,000 strokes 66,000 strokes 88,000 strokes
(o) 0.642 + 0.315 0.441 +0.172 0.518 + 0.243 0.379 + 0.161 0.362 + 0.254
A 0.289 + 0.085 0.228 +0.139 0.277 +0.121 0.312 +0.141 0.344 + 0.074
B 0.301 + 0.061 0.207 +0.096 0.335 +0.151 0.374 + 0.089 0.404 = 0.060
C 0.396 + 0.194 0.400 +0.217 0.447 +0.076 0.254 + 0.070 0.437 + 0.216
D 0.329 + 0.119 0.247 +0.143 0.377 +0.095 0.387 + 0.119 0.308 + 0.210

It was shown to a significant differences between the groups connected by a single line.(p<0.05)

n #

IPS e.max Press A]Z~El(Ivoclar, Lichtenstein)-=
71%2] 1PS EmpressSte T2 31812 &3 2
ATFZE 7IA 22 Yt} IPS e.max Press A 28] &
IPS Empress 22| 2 A&l lithium disilicate
glass ceramicS. 2 ©] Fol# 9] O™ glass matrix
ol A lithium disilicate 273 A 5] A= &
E 722wyl 9o 71&<] IPS Empressdl]
Ha =& AR ES S34ES AYA HAU
t}. IPS e.max Press A] 2~E]-S IPS Empress 2} H]
=%k gk 239 sde s 71 7AA
T oE 7 AelE FoEM 7AIA Fddol ¥
SHA] @), IPS Empress 29} H] 23] A IPS e.max
Press A| =812 Ads] /i E E214 443 o
= BHAL Bt ojAo] AAor 4
= o] veneering F & §lo] WA Fo} FA]He] 4
B5 Az o] ¢ et

IPS e.max Press A] AEl& EW L7} o} 2}
2 9F Ak A Adeo] ThsskA| R g 7pA] A
29l ingot= Ab&ste] AZE 7] wFo] &F
staing B3l AA xS FofsiA . oY
gk Q)5 stain®] 7|7k AZ A PP = =
o] B} Aker 572 staining$- glazingdt T
e B4V dE Aoz oF 10-1249 F=
o nlRAlE S AXS v staino] FH3] A A

218

Aok Z1stit} Bativala 50 853744 9
5 stain®] A Zpo]7b gllom o 11d Hr9
A& & FAAEN A LA AR W
g1 & < ddvtn B asked

Q] stain®] W slol| WE A xfo] & FIIE
A= oy 7] W Ee] o Hef FRv g
73 ag]a i}l k] 1A Apo] = sl A
24 o] o€t o' AT E 9 stain?]
SIS Setolu dAn ol ojEsta gl
ol dupnkEe] Ao Wsy YeEheEA &
a1 7171 et SHA7F

=2 2% Y93 (Commission Internationale de
VEclairage)ell ©]3fl =¥ CIE systeme 57 9
AIE L*, a*, b*2 Xd3= o] E o] &3}
S Akt o 4= 9a o] wel F EA7H
A Zlol(AB)E B FA o2 ke 4 vk wgh
AL ZEFslete] Lrarbr2 $X|8 A2 4 3
= %32 %] (spectrophotometer) = 7 1] %
o} Seghi 5702 o] F7o =9 MK AE)
£ 2% 34 B4E Bl o9 e olE =
22 ghatsle] vlwale AdS it

= AT s Az ARA FAS A &
BZMA ] SpectroShade” MICRO  (MHT,
Italy) S AH&38FlTh ©] SpectroShade™ & 342
AR BEEAFE B8l A€ FAY HA

g gtz FAE EAo wAbEAY F3

r

il
F{

e
-

TUoI=SSSUSAl 28 25, 2012



HEZ0| IPS emax Press IO QI stain(f O|X= Yt

He 7R olvA] e & S st F
kel A zpol(ABE A3k "F S1=

O’Brien 57-& AEZto] 1 ©
Zke] Aol X7} §-rstar, 2 O]'ETP‘Q
o7 5§ 7hestH, 37 oY AF
o2 g3 #H "ota sk v =
H2|(ADA) 7hol=gtelell A = ABgko] 29
£ A Aol & AT F e VIEAE S
o, 7| B 2 73-?‘01] A ztol7h e AL
Tt Utk B Aol E AEFkO] 291 A&
el ® YA R 58T F AUe AAto] <
2 At

1 %](11,0003])¢] 21EA F Orange A 3H ol A]
e o] AlET § FA A Afel7h Uebs
=4l °]= glazing®] vlRo] 9|3t Jgo g F=
@t} Crispin 5'9C staing AP A ?ﬂ-
g1azingg_— A3t To] A zlo] S B3 = BHA
< 53 vlw3st 23} yellow} orange stainol A
glazing® o] o] SIA 2ol Hetta B
23ta 9k o] 579 AT M= orange color
o 2% glazing A,5-2] A W7t o 5
o2 ¢ Wol ¥itty Husla Ut} = orange
shade 2 2|4 stain®l A]H o] glazing A2} T7} A
Zpol 7k AZL el A LE, a*, b*7F S AL
™, o] glazingZ©°] A&A o8 nfrr} o7
A A Zpol7E AT o & & AT 22,000
3] & =34 Orange AlH T} B AlA 7| &
AR e me Aatole] ool AUAIR 1
Jxp7E AR stk 1 Fo A& At Fo
© 2t Al Fhel] Axtol o] Mgt FAITA O R
freldel gisieh

o
2

_,d
e
oM,
o, o

_,L‘

={
o @ o 19 o> ml wmd
il o Ho > & ox 2

l

¢

2449 A49) Z7)d BE ARS) WHFE
DIF F7ht Bael AFE HolA B1 B
Adislont FAUAE feld Aols} w2
A @5k o] AE Wy A& o] &Y saine]
3 Aol 2A G 1) A e Ae
N3G & gk o] e wA 2 AN

stainer9} glaze pasteE =7 A& F 3 Wlo &
el el ¢dE AETE staing &4

TUoI=SSUSAl 28H 25, 2012

glazing 22/d& 747k Alggg 7
EZA 9 stain®] A P A <]

o 2 AFAME staing 2242 glazin,
Z4zk APt ‘q]'f?':q A&

st AES] o] A<l Ao

2t Al E T g AE HHA T Seto s A A}
ol & A& F & 7IFTA(AE=2)ET} Bo] B
7] e ddHe s Add

717l AR A g Ae] 1R E  doka &

.ﬂ

H Ao e 9 stains ZE Ao ¥W
of #dd FAZ A8 A st o] T8
a8 A sto] FdE A& Anf Sgehd o R
stain®] PR FE A sA HEF dof gt st
€ AlH 54d FA 9F staine 4
7

ﬂ—r stamA tﬂﬁ].oﬂ qere
o] olo| t3t Z=71Ae A3yl B g Aol

Hd m

2 AFM = 3 &EZ o] IPS e.max Press =4
o] 9% stainol] P|X| &= A /] Wale Bz
2 (SpectroShade )2 AH-&
B staine] SHHAS #H7)E }93\

19%](11,0008]))] A& AnF ¥ Orange
shadeo]| A THE 471 €] shadeilﬂr o 3A A A
ol(AE7} el 1 & AEA 5Tt F
71ato] 5=(88,0003] 714)), 94T stam«] shade®]

w2 A Apol(AE)e] Wishe BAHCE #9

gol AATE

219



A 23 B 0R FANACE folB
Aol 7k wAEA sk

2 Aol A3 A1&4e] IPS emax Press =AY
9] stain®] Wsto| A P& v|A|A|
AFA o2 E 9 stain®] A HF o] <l
o YztEnh 3% 9§ saine] &S v
A= OE aolsdd Hg A7 = Faste
sdo

> )y it § Lo

A Xzl A

1. Anusavice KJ. Degradability of dental ceramics. Adv
Dent Res 1992;6:82-9.

2. Chan C, Weber H. Plaque retention on teeth restored
with full-ceramic crowns: a comparative study. J
Prosthet Dent 1986;56:666-71.

3. Yoshinari M, Dérand T. Fracture strength of all-
ceramic crowns. Int J Prosthodont 1994;7:329-38.

4. Sobrinho LC, Cattel MJ, Glover RH, Knowles JC.
Investigation of the dry and wet fatigue properties of
three all-ceramic crown systems. Int J Posthodont
1998;11:255-62.

5. Josephson BA, Schulman A, Dunn ZA, Hurwitz W.
A compressive strength study of complete ceramic
crowns. Part II. J Prosthet Dent 1991;65:388-91.

6. Yamamoto M. Metal-Ceramics
methods of Makoto Yamamoto,
Publishing Co., Chicago, 1985.

7. Stappert CF, Stathopoulou N, Gerds T, Srub JR.
Survival rate and fracture strength of maxillary

: principles and
Quintessence

incisors, restored with different kinds of full veneers.
J Oral Rehabil 2005;32:266-72.

220

10.

11.

12.

13.

14.

15.

16.

17.

. Heintze SD, Cavalleri A, Zellweger G, Btichler A,

Zappini G. Fracture frequency of all-ceramic crowns
during dynamic loading in chewing simulator using
different loading and luting protocols. Dent Mater
2008;24:1352-61.

. Aker DA, Aker JR, Sorensen SE. Toothbrush

abrasion of color-corrective porcelain stains applied
to porcelain-fused-to-metal restorations. J Prosthet
Dent 1980;44:161-3.

Bativala F, Weiner S, Berendsen P, Vincent GR,
Ianzano J, Harris WT Jr. The microscopic appearrance
and effect of toothbrushing on extrinsically stained
metal-ceramic restorations, J Prosthet Dent 1987;57:
47-52.

Sproull RC. Color matching in dentistry. Part I: The
three-dimensional nature of color. J Prosthet Dent
2001;86:453-7.

Van der Burgt TP, ten Bosch JJ, Borsboom PC,
Kortsmit WJ. A comparison of new and conventional
methods for quantification of tooth color. J Prosthet
Dent 1990;63:155-62.

Seghi R, Johnston W, O’Brien WI. Performance
assessment of colorimetric devices on dental
porcelains, J Dent Res 1989;68: 1755-9.

Park HK, Chung CH. A Study on the Color of
Korean Natural Teeth. J Kor Acad Prosthodont
1988;26:185-96.

O’Brien WJ, Nelson D, Lorey RE. The assessment of
Chroma sensitivity to porcelain pigments. J Prosthet
Dent 1983;49:63-6.

Crispin BJ, Hewlett E, Seghi R. Relative color
stability of ceramic stains subjected to glazing
temperatures. J Prosthet Dent 1991;66:20-3.

Lee IG, Jeong JO, Park CW. Effect on the color
stability of stained porcelain due to tooth brushing. J
Korean Acad Prosthodont 2002;40:172-183.

TUoI=SSSUSAl 28 25, 2012



Original Arficle

Effect on the Externally Stained IPS e.max Press Porcelain Due to
Tooth Brushing

Chan Park', D.D.S., Gyeong-Je Lee’, D.D.S.,M.S.D., Hee-Jung Kim', D.D.S.,M.S.D.,Ph.D.

'Department of Prosthodontics, College of Dentistry, Chosun University
2Depanment of Dentistry, Yonsei University Wonju College of Medicine

The purpose of this study was to evaluate the stability of external stain that long term attrition caused by tooth brushing
affected the color variation of external stain of IPS e.max Press Porcelain.

The specimen was made by IPS e.max Press LT ingots, and treated the shade of external staning as Orange, A, B, C, D

After conducting horizontal toothbrush strokes about 11,000 / 22,000 / 44,000 / 66,000 / 88,000, Color changers of the
external stained layer was measured with SpectroShade™ MICRO(MHT, Italy).

The result of this study was obtained as follows:

1. After 11,000 strokes, the color changes of shade were greater in Orange shade than the other 4 shade groups. And even
though toothbrush strokes were increased until 88,000 , there were no statistical significant color changes about the
external stain shade variation.

2. The amount of color variation about increasing of toothbrushing strokes was irregular(no consistent increasing, or
decreasing), and it was no statistical significant changes
According to these results, the long term tooth-brushing doesn’t affect the changes of external stain about IPS e.max

press porcelain. And it doesn’t reduce the stability of external stain clinically. Later, it will be needed to study other factors

affecting the external stain.

Key words: external stain, tooth brushing
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