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Abstract

Objectives: The purpose of this study was to evaluation the effect of translucency on CAD/CAM
ceramic according to different core/veneer thicknesses. Methods: A total of 42 samples from 2
groups of 7 ceramic cores, each with 3 thickness values (0.8, 1.0, 1.2 mm) were manufactured.
The veneers were also manufactured in 3 thicknesses (0.3, 0.5, 0.7 mm). The group names were
based on the name of the ceramic core (IPS e.Max CAD; LD, and IPS Empress CAD; LR). The
associated number was determined by the combined thickness of the core and veneer: 1 = (0.8
+0.7); 2= (1.0 + 0.5); 3= (1.2 + 0.3). The translucency was measured using a spectrophotometer
and defined via the contrast ratio (CR) and translucency parameter (TP). Two-way ANOVA was
performed to compare the 2 groups (material and thickness). Results: As the core thickness
increased, the TP value also increased, and the CR value (for LR group) decreased. The results
of 2-way ANOVA demonstrated that the thicknesses of different core/veneer combinations
significantly affected the translucency (p<0.05). Conclusions: The different core and veneer
thicknesses affected the translucency of CAD/CAM ceramic.
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Hetele 34515 227} o] theel WHEE o A AR S Y AL 4 s HHE 7T 9l

Gl 3484 72014 3 Nolamura S{E ARk SA7HL6 mm olol 2 209 45
250] Alo] kg 7210 BESISIT, o Vichi S[32 10 mm Fre) EAEL 515 7o) Al
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’\17 P02 QIA[E 4= QIotal Bsteiet. whizoll Aln] X|afali 2o 570 x|t 2o tieh S50
AuA oAt=7E Z7keA Aletle] ALgol S7FsTHA]. ol2idt Alleble A2t ’iriol] wetA] of2
7 P o & UHrolRITHS]. I FollM Mz AEE A86h7] 41, e5d it HE2 22U 4~ 9lon,
A5t B s Ae 4 e =T (computer-aided design and computer aided manufacturing) Al
2he) o] ARg2 2| 25137t 5] S8l sheHel. FHEA MR o= S22 AR E = A EE A =S o)
oc}. A2yt HZell= B EH A eAlol E(lithium disilicate) - FAto] Eleucite) A2t} o] 2|2 F Lok
ot ol REER =5 YA 21 ARgo] Z7FskaL It

Alefaio] 9] AFAX|oel 2315 o] £7] fleliit= AAX]ore] Qi nt ALz, FHAZ, Az gl ey
5 A 4= lojok gteHg]. 5] 522 Bt £/ A2t FAfsHA| TS 7] flsiA HEERE e
+ F2%F 84 F sho|t9]. REEY =g B 5 Ffohe Blo) A4l 2 ofnfsh=ti10], ol2i5

REER S 274shs Wdolls of2] 7kA)7F leH1ll 2 FollA] Translucency parameter(TP)2}
Contrast ratio(CR)-2 HFEEH £ 2 Z4st=d] 22 AFRE|= Wb o|tH12]. TPet CRE &4 e 24
o] Mo JFS = 4> U= edge loss FAFS T sfof FHH13).
HHER o] e P nlx|= Q4= YoltH14]. HdE=AIE ARSoI RHEHS AR S 2ok
Foll do] whakz]z] ekt 7p7g k2] 7t Atetahr Al Hlo] £AE 4= QJrt. o] edge loss2tal 5H=E[15], 0]

+ 5749 Aol F3F2 nlE 4 H13]. Eo], Aok Adord ) wg o) FAlof webA] Blof &
AR S e A LR THI6,17]. o] 2i 9 AR x| of /dotdat T o] Tl = Almitt the7| whzol
18], AFAz|olell 7H7ke: 5E-S ARG flsiAlE A& T2 Fol(core)2t HlY ol (veneer)2] Z5Ho]
= a3itH19]. =3t Fofo] HhE = A2t o] Aln|dS 2hp-ohs 243 Al A 2E Adeisk=t
Q3+ IARGo|tH20]. A ATolAl= Inceram, spinell, Empress, Empress2, Procera ¥ In
ceram Alumina®] F0{2} Hyoo] Tl wihr 5 Eafjtto] Hherd 7} dericial B sty
[21], Atonson S{22]-& Fo]9] T/|2} contrast ratio”} AP TAIE etk B v giguch o374
oAl 522 A | flsliMe Zojet Hiuofe] RERR =7} &2 61tk Johnston[23]7 Zhang &
(2419} A7} AR 2L, oFA7FA] Hoj2t v o) FAjef| whE BHER ko] tigh 272 /7ol 9
3l T2 0 2 o] Rojx| 1 Qlom, CAD/CAM AletR]of] mhE Frg feof] Ut 4 = FE5H A ofH20].

webA 2 Aol 542 e Alete oz Ajate Fojet Hiuolo] Mz thE T 23| REE
of ml2|= Gl thsliA B7el Eaiat gk, AR7 2 A = thE Fojot vt ofo] FA|o] 23] HE
74 Aletaief HEER rmof] gofo] glttolch.

—
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1. A| x| =

B J3Lof|A Foj= Ivoclar VivadentollA #|2H Lithium disilicate ceramic(LD)Z} Leucite
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reinforced ceramic(LR)S A5+ ZH2F 0.8 mm, 1.0 mm, 1.2 mm] FAIZ 7704 & 21707} A2k
ACHIPS e.Max CAD LT A2, IPS Empress CAD A2, Ivoclar Vivadent, German). #|Uof= 72+2] Fof
of| 44-3-5h= Al2H(IPS e.Max ceram, IPS Empress Esthetic veneer; Ivoclar Vivadent, German)< At
£5t0] 217} 0.3 mm, 0.5 mm, 0.7 mme] FAIZ 7704 & 21702, Foje} #|Ljoj7} Z 427 A|2k=] ik
<Fig. 1>. F0{] #2224/ Al dojub= Ao FEH EARE Aeisto] 13 mme] A 2
O 2 7= 1.2 mm, 1.4 mm, 1.6 mm2 to]oR2 = AL ] 2 A ARSI tHDiamonde Blade, Samsung
Clover, Korea). ARt Foj= A ZAIA HA R 240 271800 ket 42351900, A3 H AlE2 o
ojotZE HAZ|E o] g5to] 12 mm HALE Bz AR, HiYole 4453t FIE, HA
o aﬂ A 4 135tod, 15 mme] AR 20 2 A= 0.7 mm, 0.9 mm, 1.1 mmE Al2|2
2 olgtol Z/datolek Azt d wiuole AlzARe] HAlel et 2/getglar, 429 wivlol tol
OF%E AA71E of-&sto] 12 mm AR Eoz HASISIT: 18]al Fojef Hjujof Ao 2
Z¥zko] Lot S wrr] Q5 £18% HHAAZ|(HRG150; AM technology, Korea)= 600, 800,
1200 grite] A2} 2 u}7](SPL 15 Grind-X; Okamoto, Japan)2 ¥H-& AokslQich RE AJHLS Q&
S AASH | A8l SF47FER] 221t Al 7] (ultrasonic cleaner; Mujigae, Korea)oll 10427+ A 25151
th. ZH2}o] ‘CHM‘HL T0]| /g-&3h= Zofoll x4 1.5 mmo| FAI= BHE31AL, Fojef Hjujofo] £ =
ol whet ¥ 5 5 Fofaeitk: 1=(0.8+0.7); 2=(1.0+0.5); 3=(1.2+0.3). 7} Foje} wufo] Afojofi= 230l =
S AREsto] 5‘%—’:\—3 AL AZAIAA Ao A TS Ak | 4glelal ATk ko] e 5 =
RACH25].
2. £HED
Fojof HUo] AJHO Frlk= YAE wiolAzn[EE offsto] FARIE 3PS SASIH
(QuantuMike digital micrometer, Mitutoyo, Japan).
HEE = o] 279.0 Bt A|(CM-3600A, Minolta, Japan) - 0]-&3}0] 24 E]9l.0™ <Fig. 2>, CRY
TP= o] Ao 2 AF=5qlct.
CR=Y,Y,
TP = [, L2, e b, 5 L2

Core,
u::,ifer IPS g, Max CAD & ceram IPS empress CAD & Esthetic veneer

Iy | [SEE IIIIIII
.J-. | lﬂ...

120y IIIIIII MEL /A
o Rlnianl | |

Fig. 1. The different core/veneer thickness
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CRE 22 AE B4 BZW(U=42, a=02, b=L1) 9Io] 2eheske to] WAL (Y)S uha) E2at
(L=87.0, a'=0.1, =2.8) 9loll 223kS wle] Eatof oJgh o] whaje] u]goltt. of7|4 = F4] BE
w0l EEURS u]7 0 2 9 ghS Lehiick, CR=02 9 £ ojulska, CR=1S BE3S ojn)
BT L2 B S ek, as A} Sa0) AES Uepilot] +io 2R, - AR eh
bris il gate] AER +i A, - GRS Uehick TPE Zlo] 242 WEg et &
the 712 ojujitt
3. BAjY

EAIEALS SPSS 22.0(IBM. 2016,08,13)2 AF&5I11L, BA1A 749 fol4L a=0.052 33T
LDe} LR A Eol| webA] Tojet vy ole] £7|o] Hvtal EFHALE oL, T2 Bto] Y-S 7t
A =2] ot 7] QJ5lo] ZHEE ttestS AAISHATHP>0.05). CR} TPL] A= Pearson's testS
o]-&5t3itt. LD} LR A o] whebA] Toj2t | o] o] FAof| ke REERE =5 v ws}7| QfsiA] o] Yeix]
AR S A Aok, o T1Fe] R =7} THEA] 45517 floto] Tukeye] AREEAS AAISHATH

rf

T&1
1.2} A2 |

Foje} wjujo] T2 B+ EFHAE pRte <Table 1>3F 2t IPS e.Max CAD Foje} #U0j0.8
mm/0.7 mm (LD1)2 1.50640.001, IPS Empress CAD Fojo} #luo] 0.8 mm/0.7 mm (LR1)

Fig. 2. CM-3600A, Minolta, Japan

Table 1. Average thickness of specimens of ceramic materials

Group N Thickness(mm) Mean (SD) p*
LD1 7 0.8/0.7 1.5060.001 0.384
LR1 7 0.8/0.7 1.508+0.001 0.384
LD2 7 1.0/0.5 1.5074-0.005 0.052
LR2 7 1.0/0.5 1.505+0.001 0.052
LD3 7 1.2/0.3 1.508£0.001 0.058
LR3 7 1.2/0.3 1.503+0.003 0.058
*by t-test
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1.508£0.001.2 S EE ttest A}, -G-0)8H50] 0.3842 A|HO| H FAo) wh2 2}o]7} Ql=Zlo 2 Lt
ERstT IPS e Max CAD Fo12} #yo] 1.0 mm/0.5 mm (LD2) 1.507+0.005, IPS Empress CAD 0]
o} #jyo] 1.0 mm/0.5 mm (LR2)2 1.505+0.0012 S EE ttest A7}, G-2)8-50] 0.0522 AlH| 3
7+ Tl w2 zjo)7} 9= 7l 0 2 UrEltTh IPS e Max CAD Foi2} #uo] 1.2 mm/0.3 mm (LD3)
1.5080.001, IPS Empress CAD Foj2} Huof 1.2 mm/0.3 mm (LR3)-2 1.503+0.0032 SHEE
ttest 21}, F-2E50] 0.05 ot 222 AJHe) it FAof wE 2to|7} gl A o= YepTh

2.2t Aol HIEEE

BRETAE olgsto] A= Z70] ks o-85te] CRI} TPE AWYSH3ITE <Table 2>+ 27+ A9
FAl| w2 CR¥}F TP 3h& WER AL Qlct. CRYH TP 5 Y75t S| UjollA] sijujofe] )7} S8k
& REY ot Z716k

3. CR2t TPO| A22HA|

2 A0 AHSE Altle] MHERES ekl CRa}FTP 719] RIS Qobi7] Slstel Jaesle
MAIG ATHE <Table >3 2Tk AL £ 4TS Uehiin} ()2 4 P45t sk

4. M= Miztaie] Rzt FH|7t IEE | OjX|= St

FNE78 Aleta) 2 g2k S0l whet CRoll 2to)7} A1 H7] 915l o] Yulx] 2AREAS A AT
<Table 4>. 24F2] 52/d0] thet Levene®] A & f-2l&-E0] 0.10°02 Fo)4= 0,052t F 82 52
AR 71 =it o]l FAREA] At A 5.0 Fak2- 30.898, F-ol 22 0.01H o 2o B & A Fof )
£ CRY| &o]7} Tl & 4= U}, 7 gt FRh2 84.4710] 1L §-o)8h&-2 0.01 T 2ho B & Ao &+
7| el A Foje} vy o] FA7F oS wf CRe| 2to|7} UTal & 4= ). FA|12t 2| 2 2] w o 2k8-2- CR
ofl-goJ4h FaES 1 0.2 LEITh Tukeye] AHEEA] 23k, A5 57 Lol Zoleh uluole] 5
A= A sl webA CRgkoll §-2]3t xlo| & B3}

FNE7H Al2a) 2 gek T ol whet TPoll Xko]7F QA E H7] 9ol o] Huli] 2AkEAl S AAIsITH

Table 2. CR and Translucency values of different core/veneer thickness Unit: M(SD)
. Mean (SD)

Group N Thickness(mm) = —

LD1 7 0.8/0.7 0.64 (0.013) 2.41 (0.025)

LD2 7 1.0/0.5 0.65 (0.004) 2.39 (0.013)

LD3 7 1.2/0.3 0.66 (0.013) 2.37 (0.034)

LR1 7 0.8/0.7 0.62 (0.002) 2.47 (0.005)

LR2 7 1.0/0.5 0.64 (0.004) 2 45 (0.009)

LR3 7 1.2/0.3 0.67 (0.005) 40 (0.011)

Table 3. Correlation analysis between CR and TP

Characteristics CR TP
CR 1.000
TP -0.890** 1.000

**p<0.01 by the pearson’s correlation analysis
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1042 -

J Korean Soc Dent Hyg 2018;18(6):1037-45

Table 5. Results of a 2-way ANOVA for mean TP values of different core/veneer thickness
(material and thickness) tested

Source Sum of Squares df Mean Square F p*
Material 0.029 1 0.029 76.905 <0.001
Thickness 0.018 2 0.009 24.140 <0.001
Material*Thickness 0.001 2 0.001 1.955 0.156
R*79.0%, adj. R*=76.1%

*by two-way ANOVA

<Table 5>. #4te] 52 ol tigt Levene?] A7 & f2lgt&0] 01302 Fo|4F 0.05EH A2 2 57
AR 7P| Qlet. o] gulx] BAREA A} A 20 FEl2 80.771, Fo2HE-2 0.01E T 2o B & 5o w}
£ TPo| xfo]7} QIotal & 4= Qlok. | B3 Fghe 25.3540] 11 §o)2hE-2 0.01 Het 2o u & JAet =
| HollAl Zojet #jtoje] FAZ} ke w) TPS] &po| 7} Qittal & 4= Qlct. FAIe A 5.0] W& A-8-2 TP
of| felgt P Frhal & 4= it} Tukey2] AFFEA] At A7J5H T Wollx] Zojet vjufolo] £
7F1.2/0.39} 1.0/0.5Q1 123} 1.2/0.39}0.8/0.79F 152 TPo]l QlojA] g-2l5t xlo] & B girt e} Fo
ok #jyojo] =7} 1.0/0.52}+ 0.8/0.72 TPoll 3lo] 8-2J5t 2fo| S Holz]| 2ottt

b <3 |
Zzh gl ot

HEA 7Iee] oz oM s =AY Azte] o] Akgo] S7Fsit. ol2fet ZH=A Azt =
Aol b I HEER o 2fo) 7} ARTH21]. dolixte M2E AdElsr] flsiA AzaE-e AHgS

3 YA REER  oF s A= o] §l7] whizoll A d7d ol AlEe] A Ao 2lEsfof sk A%
o|tH26]. o|2f3t EAl= UAfollA A4S WAIAIZ 4= QL o]2i3t b= BB | AujE ofr|at 4= 9
tH27). 2222 & delie A7 Hetol whebM Uk RERR 0] 2fo] & 248l Halzt siith

Edge loss @2 Y 4 = PO 2 s, S3d3d Ao ¥ ZES F4lo] 37]H} 2~34) 7]
7WdE 4 QUeH28]. fE3t Al o] FEHHF I edge loss T AAAIZ ‘—’T—i’ (29]. Wb 2 A= 4]
43 mmJ PFEAS A3 27 12 mmo] AlH S S75I3ITh 5 2} Al Alolofl= Axol=
2 Sof FeHdEe AR o=H AlH POIOHH PYshe Aethe Ha

O

N
2
ill
ol

m

>.

l

n
oy

o 3

N
E

Aleha]e] BE=r £ = Sl o3k Hh| wfEol| QukA o 2 Alehd] £Al= 1~1.5 mm 7 A= T 9
oAl Zojet Huo] FAe] 23S 1.5 mmE A4S, Foje] FAlE AlRAL A
Aol “5‘/\]% ﬁi—‘?—”ﬂ 0.7 mm X} 77%: 0.8, 1.0, 1.2 mm= A5t HLo]2] £l Al zAf

r_lF
fU

EO:‘—?—J TP XHEE}J‘:LHI%*AOI A% 5&%771] lHOﬂH HﬂL4°H T7iﬂ7}57}°¥°1| Eﬂﬂw wol 27t
SH7loz Ueht) 22 AxSA Al E o2 Fojet sy ole] FAls 2R A 57} thE A AL H
Ljoje] =7} Z71sloll TPgke] 371t Aoz L}E}U’UrBO] Aaydrete] o) 5 Zieletiats Hyof
o FAPL Z7Feloll TPEro] S71sh= UubaQl Z4gke Aed et AR B3t LRwo] LDZHEC}HTP
Zto] =2 710 @ Lpepgt}, o|aat TPZEC] o) tsh] 44 ojA| £, He AxF 27100 71918 A
o= At 4= QIoH31]. EE3t Nie®} Hickel[32]2] ol A LD 150l H]s LR &< ¥HEH & glo]
E2 702 yepith 1 olf= glFHAelAlo| =7t Fato| Eof vsl W mbgol] Aol R
wjFo|ct. o5 53 CAD/CAM Azt A2} A, 23t HHEH =5 U7] 93t X|of AAl|efo] #=3}c]zt

o]
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&= QAR A el Hiyeie] £A1S S7H7 17U, SEHARAI0|E Alehe] ke RAL|E A2t
S ARSE ), o] A= ohs HHEHEE AT 4 ke 2S5 ARUTE AelM e FojEot
Hlolo] FAIE o 7M7) 24 AR5 Z|ot AT 1/39] HE =5 S/ 4= QIS o2 AR
E}.
RZES HlUojo] S} 27142 k43t 71 0 2 Uehgt). 3t TPt CRZFS 735 S.9f Abkat
74]5 Ht}. o]+= Nogueira?t Della Bona[33]94 Aot Ax|gtet. Ajghe A Wol| ] di HAE %
oht A X7 o 5t =Y Aletale AlEsloFdt 7 olli= Folo] FAE S7IZ|IAU, FACIE A
2H] Bk 2lgrA Aol E AlepS AREE o, A RE VAN 4 S Aoz AleE

Fojo HHEY o} 7| BAS ZARRE AP Lol = Azt T7HH ;7—‘. -§ofl faljA] HhHErg o]
Zpol7} Qe A0 2 YeptH12]. 28} 2 At At S0l o Tof| zpol7} gl= Aoz
Urestth of2ish 2fol= AlxsAte Al g B 2442l 71915 Zles /\PEQE}

& A7 AR 57 Slate] Mz ARERI7 | whZoll BE Aol URESkA7] 7] of ke 7t
A7F 7] whol] 5 TRt Allgoll gt 9127} B e 5itk. Bl =0f CAD/CAM Az} o] &r AA 7|t
2788147 REE R o) n] )= Y mfeltol] fJ5t SLATLE o] FojHof Sl
28

B A= AHeg) Hlgkee) FAlol| whehd HEEH o] n]a)s G Yobhr] 9J5le] LD 153} LR
T5 NS B EAIS ol 85t S5t et 22 282 dlth

1. LD 253 LR 252 7% 77| Hleld Hly o] £V 5715 R =rt S71ske 2oz
Uresteh

2.1D 1552 LR DFHTH RERR s W2 710 2 LEpsit.

3.LD Z1FT LR 152 Fojet Hu o] F0] 23t Al 5 0] /g2 Aol ofsfiA] BHE g ol JFS |
X|A] %= o= e

o|& &3l LD 254} LR 152 Fojet Huole] Fe] Zto] webA] REE ol ok nlxl= 2
O & Uepth D2 Qgol|A A Aleba] o & Aatst 4—*#”4 Erg gdctat g
o= Fojet Hlyole] FAIE Tafsfiof gtrt
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