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The compressive fracture strength of ceromer crown

by the difference of occlusal thickness

Jee-Yeon Kim, DDS, Ha-Ok Park, DDS, PhD, Hong-So Yang, DDS, PhD

Department of Prosthodontics, College of Dentistry
Chonnam National University

This study investigated the compressive fracture strength of Targis ceromer crown by the difference of occlusal thickness
on a maxillary first premolar. Control group was a castable IPS-Empress all-ceramic crown with occlusal thickness of 1.5
mm constructed by layered technique. Experimental groups were Targis crowns having different occlusal thicknesses of
1.0 mm, 1.5 mm, 2.0 mm, 2.5 mm, respectively. The classification of Targis group is T10, T15, T20, T25 and TI5N
(for no-thermocycling and occlusal thickness of 1.5mm). Ten samples were tested per each group. Except occlusal
thickness, all dimension of metal die is same with axial inclination of 10°and marginal width 0.8mm chamfer. All crowns
were cemented with Panavia F and thermocycled 1,000 times between 5C and 55C water bath with 10 sec dwelling

time and 10 sec resting time. The compressive fracture strength was measured by universal testing machine.

The results were as follows :

1. Fracture strength was increased as the occlusal thickness increased : compressive fracture strength of Group T10, T15,
T20, T25 was 66.65+4.88 kgf, 75.04+3.01 kgf, 87.07+7.06 kgf and 105.03£10.56 kgf, respectively.

2. When comparing material, Targis crown had higher fracture strength than IPS-Empress crown : the mean compressive
strength of group T15 was 75.04£3.01 kgf and the value of group Control was 37.66+4.28 kgf.

3. Fracture strength was decreased by thermocycling : the compressive fracture strength of T15 was 75.04+3.01 kgf, which
is lower than 90.69+6.88 kgf of group TISN.

4. The fracture line of crowns began at the loading point and extended along long axis of tooth. IPS-Empress showed
adhesive failure pattern whereas Targis had adhesive and cohesive failure. In the SEM view, stress was distributed
radially from loading point and the crack line was more prominent on Targis crown.

Keywords : ceromer crown, fracture, occlusal thickness, Targis
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v AA AR 98 UA-IF T (New
Crown”, Ruby Dental Co., Japan)S ©]-&38}3laL,
crown?] A QEA 2ot S EX HL?J
IPS-Empress® (Ivoclar Ltd., Liechtenstein)®, 23+
& A 7H E59 @l Targis” (Ivoclar Ltd.,
Liechtenstein) = #l| 25} ¢}

1) 5% A= A=

deb AlaTAl 448 dZ A oKNissin Dental
Products Inc., Japan)E 53 2] moldol] A&
Z(Orthodontic resin®, Dentsply, USA) .2 LA 3}
crown A2k Al 7|02 o]&3}7] 938}t silicone
moldst A% wAHS AT Fu A4
ZF10°, WA % 0.8 mm9| chamfer FE7} =%
AR Y3 AobE Ak A 3L (Exaflex”,
GC Inc., Japan) 173 A538te] X A A 471&
AT 4719 FX AWAE ZH 1.0 mm, 1.5
mm, 2.0 mm, 2.5 mm?# 23 Ak} 7} 79| t
271 HE R AUAE St A5 aTe
Hhehat 150 FAME o] FIE AMA|sto] 150 FARA
A Q% SEE b W A% w95 A
loading stylus7} §~2] 0.2 Th}E= }gith X %]
AHAI7E S E Elzl AR E A T QA A
538fo] wgH 2AEF 1.0 mm 107, 1.5 mm 307K,
2.0mm 1070, 2.5mm 10704 F&& A} oY
3 33 S YA R FFor Fxile] BE 607
AL 5 AdAE AZsSlT)

Lo ¢

Table 1. Materials used in fabricating crowns

Ceromer crown?| mehd S0 we o= ujd ZTo| Bl

2) thz= A

) %91 IPS-Empress” crowns ingotO & WHE
inner core®]°ll layered technique o2 A|2}35}SI T}
Crown A|ZHE 98l 54 AdA& A& a5 <l
2 A58kl Al 38 A (MG Crystal Rock”,
Maruishi Gypsum Co., Japan)Z 23S A 2}s}5ith
Ingots & W ARA < FA7F 1.0 mm7} &
== 33t} IPS-Empress” Wl EA] A3} ZF v)
A 8-S A=A AA] 81 (3 ml 12 ml ;200
g)i H ].:_ 32?51—1}1 og uﬁig}oﬂq LLsﬂA 2~
3 & ujEA9F ceramic ingot, plungerE Press
furnace (IPS-Empress EP500 press furnace, Ivoclar
Ltd., Liechtenstein)ollx] &]€9A|7]3L IPS-Empress”
ceramic ingot®} alox plungerE vlE Ao Yo 714
7htstnt miEAE A=A A%l Fol] YAt A
7] 80/m2] glass beadE ©]-83}o] 27|h o= v &EA)
= AlAS T YA )32 layered technique &=
%= A (Creation”, Creation Co., Australia)Z/d 3} T},
A 4 $ 800CoNA 283 firingshe] At #] 2
A A AZBE 7129 mold sized] O] crowns
AZF3EAL 770 Coll A glazingdHSith wghd FA7}
1.5 mm¢] IPS-Em- press” crowns 107] A 2He}ar &
+ crown?] WS Foto =z glste] A3tel AL
e st

Table 2. Classification of experimental groups

Material Type

Occlusal . _
Group . Thermocycling Material
thickness
Control 1.5mm Yes [PS-Empress®
T10 1.0mm Yes Targis®
T1S 1.5mm Yes Targis®
T20 2.0mm Yes Targis®
T25 2.5mm Yes Targis®
TISN 1.5mm No Targis®
Manufacturer

[PS-Empress® Leucite-Glass ceramic

Targis® Second generation indirect composite resin

Ivoclar Ltd., Liechtenstein.

Ivoclar Ltd., Liechtenstein.




argis quick polymerization lamp (Ivoclar Ltd.,
Liechtenstein) = 1024 F2AL st A d
crown<  Targis power unit (Ivoclar Ltd.,
Liechtenstein) ol Al W3} @& o] &3] 2583 HF
3Nk 23 F77F 1.0 mm©) Targis” crown

1071, 1.5 mm 2070, 2.0 mm 107}, 2.5 mm 107} =
Az, A4S FAE 1918 Z847% metl
gauge® THA] S ARSI AL, A& A=) o)
diamond bur® FAFYTE EE crown
Fit-checker” (GC Inc., Japan)® W 23 =S 7}
Shal 2E crowne] WS Heko g2 8Qlslo] A3t
& AL Auag.

hA Ry
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4) Crown 2}
HE crown dual cure-resin cement$] Panavia F”
(Kuraray Co., Japan)= 283t ZE 54 A4
A 29s 571 A F 50me] APt EFrES
o] g3t 47]9tS 2 sandblastingdll H& 7
primer (Kuraray Co., Japan)E& X3X3}3T}
crown] WS 1557 AF F24 3 A7, Ax
t}. g% cementE crown WO vlE & 5
Aol A&skAey. 19 cementE A ASkAL |
P A F91e] F AL &

AQL o
BmR 2

Oxygard” (Kuraray Co.,

k
A

A

Japan)E =3}l cement g3t A|7HA] 3
oto 2 S5kt BE crowne & £3
74 20°Co Fxel B st

ol
RIS

ri

5) Metal jig<} loading stylus =2}
245 AAE 15°8AF AZAA 5 stes 7
7] 913 metal jige A 2R T 79 screw=
% A YA E metal jigell LH3ATE Crown A3
o g5 A Aol skes Theke S ol A
Smm<] 9k S EQ] loading stylusE A=<}t

6) 4 =3k A

5T 9} 55°C 9] 2ol A AF A7 102, &
7F 1022 3ke] 1,0003] UM AAs= I 423
N & = AdEA] G TISNT
Co] Fxo HAsgich

A

>
Fk?-(a Az
tlo >,

rlo
Do
fa)

A
B crown WHs =4 AR 7](STM-5, United
Calibration Co., USA)E ©]€39 1 mm/min®]
crosshead speed= %5 35 7FslSlth (Fig 1).

8) I ¢ #E A A

Targis" ¢} IPS-Empress” crown®] pdws} up4
PSS Sty F=AL AR w7 (Hitachi S-4700
Japan)©. 2 #23}GITE SPSS 10.0 program= ©]-&
3lo] one-way ANOVA, t-test 2 T3] A4S Al
a3t

Fig 1. Diagram shows the loading point that is middle on the buccal incline of lingual cusp. 15°ngulation

between crown and loading stylus on the universal testing machine.
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FA wE Zo|ZA, TI0TolA 66.65+4.88
Kgf, TI57ollA  75.0443.01 Kgf, T20:0lA]
87.07+£7.06 Kgf, T257°ll 4] 105.03+10.56 KgfE E}
o] w3t FAZE S S 45 A= S0
31512 one-way ANOVA 4] A3} 7} 7+ Apo] o]
F2l 8k 2ol 7h A A THp<0.001) (Table 3, Fig 2). &
T3 A AR Tt A Abolol= H#HAQ
A 7E AT (Table 4, Fig 3).

o £33k WE Ao]EA, TI5T-S 75.04+3.01
Kgf, TISN-S 90.69+6.88 KgfS tEbjo] o <3t
Al 5 ZFE7h AstE 1o ttest w4 A 9
3 2Fo] 7} I th(p<0.001). A Fo] wWE xpo] ZA,
T1572 75.04£3.01 Kgf, Controli -2 37.66+4.28

:

Table 3. Compressive Strength (Kgf) of Targis
and I[PS—Empress crown

Compressive Strength

Group
(Mean + SD)

Control 37.66+4.28
T10 66.65+4.88
T15 75.04+3.01
T20 87.07+7.06
T25 105.03£10.56
T15N 90.69+6.88

Ceromer crown?| mehd S0 we o= ol ZTo| B(m

KgfE YERN O] Targis crown©] IPS-Empress crown
of mlal oF 2v] o] & &5 3 FEE 7o
ttest w41 A T Aol7t AU THp<0.001)
(Table 3, Fig 2).

HE

2. oA

rk

IPS-Empress” 9} Targis® crown®] 34 s} v}
AHE Pl ¢ AR B ot doriH
zope] FHol HPstA FAoR HETh
IPS-Empress” crown A2 v oAy} g
g #EE 5 YA Targis” crown
A3k A2 wpdol 37 dojron s
e ABlolAT (Fig 4).
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Control T10 T15 T20 T25 T15N
Groups

Fig 2. Compressive strength of experimental
groups showed that fracture strength
was increased as the occlusal thickness
increased and Targis crown had higher
fracture strength  than [PS—Empress
crown. Fracture strength was decreased

by thermocycling.

Table 4. Linear regression analysis for compressive strength by thickness ( Group T10, T15, T20, T25 )

sum of squares df mean square F P
regression 8086.104 8086.104
. 155.300 .000
residual 1978.575 52.068
total 10064.680
unstandardized standardized
coefficients coefficients
B standard error beta t P
constant 51.655 18.483 .000
thickness 12.717 .896 12.462 .000
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Fig 3. Compressive fracture  strength  was 3 EWEE 7= Aujgo] 7 2 Aol
increased as the occlusal  thickness AR Az A o] FHokes H ey
increased. Strength of group T10, T15, 98 wo TS0 @2)

1 AdRqew  In-Ceram™”,
IPS-Empress 2 5-0] tlZ 2 ¢l o]t} B Ao
A oz & o]83k IPS-Empress" = 19501 h
Stookyoll ©Jate] A& Bl HE wl= F kg 3}

4 543 R4S FYE, 2457 ojele

T20, T25 was  66.65+4.88  kgf,
75.04+£3.01 kgf, 87.07£7.06 kgf and
105.03+= 10.56 kgf, respectively. Linear
regression analysis showed linear

off
o

correlation between compressive
strength  and  occlusal  thickness  of At FEE9 A Aoy dHAS AH &
Targis crown under thermocycling. o] wol FFAELLY WFA A3 fe 72
o AZ e AAF ASE AT 45 S99 1y
oz MFA 45 Aiehs 4% 748 o Fn
TAR AR ERE A AT AR LT stes® mgo) g2z Swe] Holu AvHeln e,
HALAL o 2 SALA 7] kAo it Targis® crown Jhet Fzate] A& fZo] HastEo:?
& stress AR o] O WEeqlal kgl Al H] 2 [PS-Empress” 7} A4 EA|R T} A s} 271
d Wls AFE 5 Ao IPS-Empress® crown-= 7= st o w2 Ego) Hokdlk AL o] 435
Sl Ho R o At 94y s HA 9d AT Qon] SHe A B2dx Bl 1
Fol AU (Fig ). o u)gk guish Al V)%e] as £ ) %

Fig 4. Fractured surface of IPS—Empress(left) and Targis(right) crown. The fracture line of crown began
at the loading point and extended along long axis of tooth. IPS—Empress showed adhesive failure
pattern whereas Targis had adhesive and cohesive failure.
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Fig 5. SEM of fractured IPS—Empress(left) and Targis(right) crown. In the SEM view, stress was distributed radially
from loading point and the crack line was more prominent on Targis crown.
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Ceromer®] #HF Aslo= €& o
o 4 9] Targis"+ Targis power unit (Ivoclar Ltd.,
Liechtenstein) o] A 257t @3} WS o] §3fo] FF
AN Z T olelgt HE A3 o] Fell= AstEol
98 %ol ol=m 7]& 3} filler®] 7 2ro] FopA|aL A
29 ZAwo} B4 B ko] 9lth® Ceromers
Fold vjdt AT E T A ] 9 v
s MEHERE &8s FrataAAolel FiE
Atole]  HA-S do7|e= -3 (fracture-inducing
strain) & 7HAaAZ 4 9k agrE AR A
e b A v Al e FACA S 9t
q w7t Y Erh == RS AR A
QA BAZE Ao ceromer7t =A HUF B A
47} ©] AEE ceromer crown©] IPS-Empress” crown
Hu 9l et w22 dAdE] ' 5 e
B AP A% 1.5 mmF719] IPS-Empress” crown@}
Targis” crown®] ¢ 9+d 7= 747F oF 38 Kef,
60-110 Kgf M) A Targis” crowno] U %o 344
A2 7MY Targis® crown®] W& F77} 1.0
mm, 1.5 mm, 2.0 mm, 2.5 mm¢% 73-%-ol Z+Z} 4=
8 ZAEE 66.65+4.88 Kgf, 75.04+£3.01 Kgf,
87.07+7.06 Kgf, 105.03+10.56 Kgfolw wh<e3] 724
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clenching, swallowing, chewing’| 7}
2 Kgf, 26.7 Kgf A=e}al ¥1138}9 31, Sobrinhos
27—8— 24 Kgf~54 Kefel Wl 3Fglom,
DeBoevers S Bk A2 o] 4 Kefebal sH3it}
Ceromer crowns T2 5ol 2§ A] 2143g wgty
P,J;ﬂoﬂ 3k QA o= o}z & ot Neuman>>
S A9 ceromer crownAl| &} Al nIH FA=
5 mm7} A Asiobar 811, Krejici'™VE 1.0 mm =
L FEstthar Bargk vp olvk 2 A3 AR 2
W ¢t o] Woll A Targis® crownS W W F
A7F 1.0 mm$] -9 34 =) oF 60 Kef o]
B8 2729 crownoll A8 F A& BE U=
38 ZrE 7kAva o AZTE IPS-Empress”
crown A2 WHE F 7HA7F QoW staining
technique .U} layered technique ©.2 A| 2} A] 7 =7}
g vhgo] i sojglom B A3 A layering
Wwo R AZ3R O} staining™] O F  IPS-Empress”
crowns AZPTHE o =& 5 9bd AEE THA
S 710]t} probster’ = 2.0 mm incisal thickness<]
gt AN crowns AlAFsto] T4 At A]of A2
tal = obsS 7Iske] layered IPS-Empress,

staining IPS-Empress, In-Ceram, metal-ceramic crown

S o o @ m )y oo [ ol

.*r{

K

i

o] +5 9 A=7F 7247} 75.0 Kef, 81.4 Kef, 964
Kgf, 149.4 Kgf 9= J‘O}Oﬂﬂr 3 Sobrinho's’
< Y457% E°J4 & A Aol w3 FA 1.5
mm?¢! crowns

Aasted A% 4.0 mme| stainless
steel  ballZ 7‘14 3l5&  7}8ked,  staining
IPS-Empress+= 128.5 Kgf, In-Ceram-> 142.2 Kgf2] ¢t



% 9l AeE Basiolal 4 8 A9 $ A
BE7h o vkobxitkal SFiTk. Choi = et Al
T2 BYgo w W FA 15, 2.0, 2.5 mmo]
IPS-Empress crown staining technique 0.2 A =}3}
w4 Ao G273 30°FAM A SES 9
H AEE S48k 7H7F oF 100 Kgf, 115 Kgf, 124
Kgf2A4 WH FA ] F7tol| wpe} 9pd Zert 5
74ehe Halslr| e Sigith o] AdES FAR
3l 7kl a5, Ko A=
Fo g bRl 49 k5, dF 75 B A
| A, & =8k 1 AR Y s Ad =
o] zto]& Qlate] & AP jxTHT o H&
% 34 AR E 7Hva AzEd
T &xo) WEls Palmers ol 93HH 0-67
Tear 3k} AL, 5-607C, 10-50C, 4-58C, 5-55C,
4-60°C, 2-50C, 7-50C, 17-47C 5] H$17} By
Ak 2 Ao A= Sridawasdi®t Boyer'®ol] ] 3
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