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Dental application of glass-ceramic materials for aesthetic restoration

Department of Dental Biomaterials, School of Dentistry,
Chonbuk National University

Tae Sung Bae, Ph.D.

Porcelain is the first ceramic material to be introduced into dentistry. Porcelain jacket crown was introduced
by Dr. Charles H Land in 1886, which was an excellent aesthetic dental restoration but has not been widely used
due to high firing shrinkage and low tensile strength. Then metal-ceramic system, which combines the esthetic
properties of ceramics and the mechanical properties of metals, was introduced and nowadays it is still used in
dental clinical field. However, the metal-ceramic system has shown some problems, such as increased lightness
by reflection of light at opaque layer, shadow beneath the gingival line due to the block-out of light by metal
coping, exposure of metal in margin part, bond failure between metal and porcelain, oxidation of metal coping
during firing the porcelain, etc. Recently, along with the advance of fabrication methods of dental ceramics,
the all-ceramic restorations with high esthetic and mechanical properties has increased and gradually replaced
metal-ceramic restorations. Especially, CAD/CAM technology has opened a new era in fabricating the dental
ceramic restorations. This overview will take a look at the past, present and future possibility of the dental ce-
ramic materials.
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Al (ceramic)el2t= &ot= o} g H 0 & itf| 3l
o121 keramos, & Sr& A The E4o k= Kol 1
ojS 7l Qlom, @Al Y| A E BT 4
AE oJu[ok= gol& 20]aL Qlrt. JIF7HARES] 2
Z719] Al A g iR ZAI- (porcelain)®] B9
of] &opH, g Hofl= 1789 ZigA X|3f2JA} De
Cheman®} FAF Du Chateau”} 9154] £315 &5t
™ E=94o] At X|xhg AT 2t Au| /gt 3t
S YT, 2 U E 59 S 7, of=jt
o]l A5t 18861 Charles H Landell 2J5f] por-
celain jacket crown"2] FEIE EYo] HJYAF FS
PR Qlsf AapgoflA fA| npdo] Eof de
HEEA] ZoI90H: o] 1960dthof] FHotEo] AR
O] 93t AW} 5459] & ohEAAY AR
ShtE 2t S<-Aleh(metal-ceramic) 551 0]
T J= A=, o] FAE BlYol(veneer) Al 9] 44
TAollA dojuh= FEA 2| A (framework)]
At} F5210] 2ol ARESh= BRRBA0lA 7191
B 571 A 270l A== shadow H H[Hof oha
59 EAI-o] LeEE|gla? Y, o] Qo F<5 mH|Ql¢
9] FEIPoN A Yol A T o] |, HiEA
o] BT = 249 o2t W ARESH= e AAl
A 5ol TAI7H EHA] ol F thAlsl] 218t ]
Tilo] S7HEISITH. el Alet] Azl Alx7|ent
7F871&0] A FESHAA ArAQl SHOA A
£ Bl a5-Al2H 5= Al SEA-AlR] A=
£ AR AR EEo] SVt Stk &3] Al 5
=9 Aol A el Al Eo] L-8EHA Tt
o} o O] M= ORE0 = 4n|/do] 3t Alghe] 5
=2 Y A RSl = 5 Sl Al E I 2
Aol A= ZAl2P (all-ceramic) 50l AF&Sk= =
gRa-Alet] fmSo] YTy disto] AvlistEA
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T=9] E/30] HisiA e e o= A H aA) Jit,

1. 7283 (289 Feha-Atl AR

1990\ tof] HolEA ZAle e A-4%l
A5kS 51 F2-8{castable)?} AF&-&{injectable)?]
=AM Amr 2)do] E3iH ols SEkA-Al
2H 5= A AdHoA 2 B A= siA 4
P ot thS Z2H5E A (ceramming heat treat-
ment)E 5to] ZEkA 718 Ulof] miAa 2 Al&sto]
ol ofs STHAE S7AIFT

T8 ST AaEA] Aol U
Azl sl Dicori= SiO,-AlLO5-K,0-MgF, 5&
88 FEtast oo] Alxet SEA-AlRtoltl), B
= AR dxg AmEH, AL (ost-wax tech-
nique) 0= FF& FHoHL A E5S 1370CE
718 883kl GAFEslo] S 8 ths 1075C
Al 6A1ZE GAElsto] 25 (mica) Z78< 2F 55 vol% 4]
3. Dicors= Q1g|o]ef 2do] #9t ofug} Fake-
Aol = ARgo] = F<-Alhe] 52 thA = 9L
= THoEA RVl TS ekth TEAE,
7T o u g X|of AA|go] wWar, A7gst ¥
ol dojup= & 502 g EE2] Hgo] EFF
ShH, T3 EE Ao U Q& ARo] AR =5
o] EARE B,

I E7198 S2k2-Alehe A=

2283} A1&80] Feha-Aeha Azold EA
slotel 24t 523 71 A Hprocessing time)
o S S8l Fetag e GAelsto] AHS 2
epa-Aehe] Q3 ingone] EUEIRTh TR 24



S} GARF P2 H=r} =obA 200 Of7k g o]
of2{%7] wizell 7Hgsto] skt tha A= 7tsto]
Sk QA E7IMH(heat-pressing tech-
nique)°] H-EE|ITHY. E7IPHS MBIl HESAE
Hoj| vl Al x57go] “gstal, 7]5-80] Wi, A4
L7t ok, Ar o] A=t w2 50 S 2
L0 AF= A,

7R 4EE STA-AlRM] ARRs FARIEA
(eucite) St~ A=, ofrfeto|EA|(apatite)
=EtA-AlEH s 9 2E HAZARIEA (lithium
disilicate) FEtA-Al2H] A= Fo] AREE L Qlch &
A EA|9} ofstelo] EA| SEtA-AlEt] e 4
g oY T Wors 2
o] TA¥sl= k= F2lof eysto] ARt o= ARG
313 QUokd. 2 tAlEAolEA ZFetA-Alky A
= AHPdo] oA E et S5l s T19] A
o] Z71elaL k. tEAR] 2lE tAeA | EA
ZEA-AlEbe] AE 25 IPS emax Press ingot (Ivo-

e ey e

API 10.0K SE(U)

clar Vivadent, Schaan, Liechtenstein), Amber Press
ingot (Hass, Korea), 712|131 58% S EHEMIZ|AI0|E
(lithium metasilicate)2} QUAH, 10% X230} 4 7]
E} o)A AEL $H3-51= Celtra Duo ingot (Dentsply/
Sirona, Germany) 5] AF&-=]31 it}

% 12 IPS emax Press?} Amber Press®] @714
it 5] uRAE 9% HFR 3027 ARAIS o
& VI HAE FAPIAFARE(HR FE-SEM in
KBSI Jeonju, SUB230, Hitachi, Japan) 0= &3 AF
ZloJct. Y3t AdHiollA= A28 =0l 1-3 m Hlol
AR Q7R & 2-4 m2 717} S7VoR= 2dis T A
ofytt. of2fet FFE F7IE sl Y2 REiHol
25=(Tg) oVdo= 7Hgslal F7RRksh= B3t J4
7ol Ag7sto] et Z o=, 24EAo] 2oigkds
2 @4 TE= s Lim 593 Tang 592 IPS
e.max Press ingot2 A|ZAEE sto] F719ke] o]
ghE HAYAPRIE 34749 2719} 25 27329
Hslo] w|X]= F3kol] thsto] FARE A3, ASp7} ke

R

211 IPS emax Press@) €712t FM(@)2t S(b) 2! Amber Press@| 712 F(c)2t S(d)2) OjM| RX!,
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V. CAD/CAM & S=k2-AlEtY &5

2000 Hjo]] Fgol5o] e Q] ARgo] EMQ}E]U%
78R YA e SR of| wet EE Aol A
Ei S A3 tEARRl(computer-aided design: CAD)JJ-
FE Alojoll 9Jgt Al computer-aided manufac-
turing: CAM) #H4]0] =91 =|o] 2| 2+g Alzha]& =&
AHE gHY QIEH . CAD/CAME: o83t $E-5 A
A2 Alee] AA2] o] whet tha9] 2714] HHAlo]
Je] A-GE]11 etk She] Al AU B A2
Fo} Alepelat Zo| B =2 AlRte] AE= AR
H £50] A&t Ao R, 9 A8 AEola=
o] goloHA] 97 whizoll == 7HAE AHe £5
02 AgHet Fol= SAE Al $EE0] A
22 gt A e E 517] flsf £52] FAl
e} At GRS ThEA| o TR0 oS o
A E50] ZYE|THO . o] HRAlo] EE Atk
A EH, AR 5N Z[oke] ARt VIS
1, 7+SAE 9} 7] 5Aao A o EEC] TR}
e 9 47 50] o]FojZint. T ThE AL A
= SUA-AE 22w s AlAE E50 4
O]‘l—f-r A= A=t =4 ot Bl A
7=]E] A]—ﬂ{ _,] -—Ei Zﬂ__‘l—
Fr} o] Ho/ﬂ-q] %7%]% A EH, g1} oF F19] ofk:
, T 2709 Qlgt el 1, CAD/
CAMO]| 94@—:—5'—?-4 TARRIT} o] o] Fof2]|7]
o G v ES Eud 4 S Rt ol o EE A
Z1] Zpdo] Z|xpejate] Qs AlojEl=H 5= &
A2, e AZH Aletd] E502E GAA ZAY
E5, FARIEA ST2-AlgY £5, gE tA A0l
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EA SEA-AEt £5 9 A 25 Yo 335 g HA
2]A|o] EA|(zirconia-reinforced lithium disilicate) =
StA-AlRH] E5 50] ARSE AL QloH, 3 19] 257
Tl 3710] =50 Ay slo] 2Rgateih A &

Al EZ0IU FAR|EA £5-2 A0[d& 555t
TR 0] 4] 271 dlizol =2 8=o] T4
SHA| g F9IU AlnlAde] 8tE= F-9lof RHgsto]
AlRFA 0 2 ARGE|L Qlrt. TTRHARE, 2l HA A
EA SEia-AlR EEE2 23 20 EE T
o] ARgo] F7FetAL Gl FAloTH ),

T3 2+=1PS emax CAD IT Al £53} Amber Mill
[T Al £59] gA] A5 nA|£2]9] HS}E Jrsf
B AAYE FARAANE O R AR AR R
IPS emax CAD2] 27} F#|2] o] wjA|22l J&
Zho] golslA| kot 109 = grfisio] TSIt IPS
emax CAD 552 49 773 7I1Adsk] sl vlA|
U78o] 49| FxQ1 =& HEHIEACIE AeolA E
S 511 o] F 7= 0] JHAS Yafl 840T ol A 757 HE
A2sto] gl "AZAe ]ﬁ WFaHS A&l 4
g5t @] IOl 0] LofupARt CAD THA ]
A S HARIsHo] o] IER| o g pES
9] AP 95t Amber Mill £5-2 G5F20f|A]

NS EF0 8, Ul IAFE AJHllA E9= sl
730 7 A1E S1sl 840TollA 1587 B 2]sto] ElF
HAZARIE I 249 7] 5718 A=sith # 2
+ IPSemax CAD LT Al €53} Amber Mill LT Al &
£0% A7 12m x 7 1.2 me] AlH 242 127141
FHISIL HHZ 1 i ThOORZE Ho|AEZ niEe] A
el o 2% ST =S S5k Weibull 2413 2
o]}, Amber Mill LT A1°] IPS emax CAD LT Al°]

H]sfl Weibull A2t Hobd7d w7} 25 B A UEt
LA Ae7h oA FAto] B 2R ARV =2
Y= =tk

@ololM= 2l HATARIEA StA-AlE




9] A3} 8- =017] 918, 2lE HAA|E HYof
e} 1251} FojE glo|| & A7t Hoh= W4l
Amber Lisi-POZ F2ke- A2t BH4], AEHE 22| T
U4 F2keo] HEE ARAS Testsl] sl 9

H 1 X2LHOIM M2t =2 HEO| Akgoks 2 A2 HEie] CAD/CAM & 25

£ HAZA|E E50] A2xHo} FolE At FF
2t Amber Mill-Q €5 % Hv|/g0] 875 = HAF 2
2k et lithium disilicate gradation block(Z1H 3)
9] =) 50 28l 2lF HAHACIEA SepA-Ale

4= /Y 2R SEIN;
Vitablock Mark I KAl 1542820 VITA Zahnfabrik H. Rauter GmbH & Co KG,
Bad Sackingen, Germany
IPS Empress CAD ZNOIEA 140% Ivoclar/Vivadent, Schaan, Liechtenstein
IPS e.max CAD 2|5 HEFZAOIEA 381.0% Ivoclar/Vivadent, Schaan, Liechtenstein
Amber Mill LIt 2|15 CIAZ|H0|EA 529.5% Hass, Gangneung, Korea
2310} 215
Celtra Duo KBS0} Zet 451.4%" DeguDent GmbH, Hanau-Wolfgang, Germany

clE CIAEAH0IEA

b

=y Lo "'x‘
AM2 10.0KV 8.7mm x10.0k SE(U) T s dopm

T 2. IPS emax CADL| 22| H(a)t (o) 2 Amber Mill2] Er2] F(c)t S(d)2] DM =2,
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H 2. IPS emax CAD LT A1 £=4 Amber Mill LTb A1 £52] 2= =540 thet Weibull 244 A2t

- Group IPS e.max CAD LT A1 Amber Mill LT A1
Lot No C14/LT A1 C14/A1
m V23467 EBEOBLA1701
0, 443.1 5156
2 0979 094
610y SD 417.7+582 497.0439.7
N 12 12

m=Weibull moudulus; ¢,= characteristic strength in IiPs; ’=Weibull distrioution regression coefficient squared; oy,,5= mean fracture strength in I

N=number of samples.

12 3. Amber Mill Direct

o] 94438 9IS thatats) 7k gl

V.89

A 4B A S A

45 o} 91X, A

A
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St YA, LB A
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< 7 HlollA 715 Al 2Rk mgtEs HeAoE
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o= S HEALNIH) A190E FARE A+ Ao
ojel, WAR sRARZAL 2 DA
=eA-Algke o] 54%, layered zirconiaZt 17%, FALO]
E 7Rl 2EtA-AlEtao] 13% w2 Hof, AX|E 54
F=2A ZlE HAYARIEA S=tA-Aletee] 7}
o] ARG, ERt AR EA T A= TUTE A
25407} 32%, a5-Al2HE]o] 31%, Bhe taEAle]




EA FEpa-Algto] 21% 8 ehieH.

Aleh] 5 7o) S48 AWEH, 9tz A2
FUok= A= AN Jert #11 A2ds)E gt
= AsE7F Lold 4= k. layered zirconias 2194
= 9poANE T W2 By o] Al2fele] 35y vt
7 A7} =L QI 2lE AR A 0| EAl SEkA-A|
2Hl2- A g2 9pstA| ek A 25 Yolof| Bs =7}
wong Jx|Rof A& A] ago] dofd f1gl/4do]
o}, FARIEA FTA-AlggE AudS S5HAqt
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