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Materials Brand Name

Manufacturer

FRC Resin

Targis & Vectris®

High strength ceramic Vita In-Ceram®

Sculpture/ Fibrekor®

Jeneric Pentron Co. Wallingford, U.S.A.
Ivoclar Co. Schaan Liechtenstein

Vita Zahnfabrik. Bad Ssckingen
Germany

FRC : Fiber Reinforced Composite



Fig. 1. Dimensions of master die(mm)
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Fig. 2. Dimension of bridge(mm)

Fig. 3. Measuring points
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1. GEZE

ARG R B HAREE Targis/Vectris ERA| 7}
176.25kg/cm® ©]%1 3, Sculpture-Fibrekor E3l
217} 120.35kg/cm?E 71 FE @& BEh AR
EAF] FEYEE In-Ceram B3 X| oA 23881

Table. 1. Fracture Strength (kg/cm?)

kg/em’2 7} A VERTE. (P<0.05)(Table )
(Fig. 4).

AzZE frel g 27F AT (P=0.0004) (Table
m.

ALY AT B4 7 %= Targis/Vectris B8 A]
7} Sculpture-Fibrekor ERA| Bt} FAIH 22 £
A =3kt (p<0.05) (Table V).

Sculpture/  Targis/

Fibrekor  Vectris T Coam
1 117 176 224
2 1169 - 153 3985
3 95.9 191 238
4 108 187 259
5 141 141 115
6 111 191 258
7 159 184 165
8 114 187 253
Mean  120.35  176.25 238.81
SD. 20.08 18.93 82.35
Max. 1591 191 3985
Min. 95.9 141 115

500
460
4001
350 +
300 +
250 ¢
200 +

150 @
100 + [il

50 +

m@moﬂ
T

2
e
~

e 2
T

S

Sculpture-F Targis/Vectris In-Ceram

S.D. :standard deviation

Fig. 4. Fracture Strength (kg/cm?)

Table. . Results of one-way ANOVA test for fracture strength

Source D.F. Sum of Mean of F Ratio F Prob.
Squares Squares
Between Groups 2 55113.2408 27556.6204 11.5732 .0004
Within Groups 21 50002.4088 2381.0671
Total 23 105115.6496
Table. IV. P-value of multiple range test
Sculpture-Fibrekor Targis/Vectris In-Ceram
Sculpture-Fibrekor
Targis/Vectris 559 *
In-Ceram 118.46 * 61.56 *

* @ Significantly different level: 0.05
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Fig. 5. Margin Fitness (um)

Table V. Fitness test {zan)

%2 399 A0 Aol Al o),
2 3o] 284y PRI Lok P £ 4
Aov, ABt 4ert gele mﬂe 249

itk SEMO 2 #@d3 FRC +2EU] #g3
AR7F SEAU B S B 4 e, A
w7 /7t 2elE gelE £ I In-Ceram
BIR| M= 870 718% XA FEo] AJRE
o] Moz WUt 71ER] AR oA
o] dojuts HAYFES HAT

Table 5& 2t B8lA]9] &7 fJA]f & HAA 7
=9 BT BEAACITD. FHE FAT w9

A% 72 Targis/Vectris H312] (60.714m), sculp-
ture-Fibrekor B32}(73.10um), In-Ceram E37]
(83.82um)¢] £ UE} 2™ Targis/Vectrisol A

Targis/Vectris Sculpture-Fibrekor In-Ceram Mean

A 47.04+18.32 65.38+26.50 72.46+24.07 61.63

B 72.53+18.22 76.92+24.51 108.36+26.13 85.21

C 51.15+17.56 70.97+23.17 67.31+21.85 63.14

D 60.50£16.03 74.68+19.44 80.43+27.99 71.97

E 66.68+15.92 80.29+21.93 108.65+24.63 85.94

F 66.35+16.35 70.38+26.28 65.42+12.57 67.38

Mean 60.71 73.10 83.82
Table VI. Results of two-way ANOVA test for margin fitness
L. Sum pf Mean Signif

Source of Variation DF. Squares Square F of F

Main Effects 7 53255.405 7607.915 16.243 .000

Material 2 25689.911 2844 955 27.425 .000

Site 5 27565.495 5513.099 11.771 .000

2-Way Interactions 10 13944.158 1394 .416 2.977 .001

Material Site 10 13944.158 1394.416 2.977 .001

Between Groups 17 67199.563 3952.915 8.440 .000
Within Groups 270 126459.619 468.369
Total 193659.183 674.771
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23 Ee)Xlel gt 8P Dentacolor®(Kulzer), SR
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60MPa®tt Zstso AR =AH# Dicor®
(Dentsply, Milford, Delaware; 130MPa)¢}t +A}3k
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UL AE PP g AudE B A3
42, 25493 FEES QAT & L AL
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Co., Germany), Conquest®(Jeneric Pentron,
Wallingford, Connecticut, U.S.A.) Columbus®
{Cendres and Metaux, Paris, France), Targis®
(Ivoclar-Vivadent, Amherst, New York, U.S.A))
Belleglass HP®(Belle de Saint Clair Herr, Orange,
California, U.S.A.)5°) ok
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Karmaker™= Sculpture®] 457257} 447MPa, 2
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5 AEe NPTt 45AE AFA
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ZEE 2AY. 2335 YoM+ Targis?t
123MPaz 7V} & ZRE Hyon tdo
Artglass?t 115.6MPa, Sculpture”} 88.068MPa2]
A2 Jelgth, A EE SculptureZt 44.40
MPaZ 7}H¢ £31 o2 Targis® 42.0MPa,
Artglasse 30.82MPa®] QB HEE AT} o9 2
< A8AAG Axs|Ate] BFE Fx 9 Aol
AlHe] =P, AlEe] el © Aguby ol 71
goia AzteojA)ut 2y A vj&d AHE B
Atk oY AAE EUE TAS} HnE EA
23y R EYNe EFEE =4 (350~
550MPa) 2t} Yo} =) 438 (35MPa)
ZFE73%(30~70MPa) Bt} $8% & 4 it}
7338 R ESERAY 9EH AsTte e v
AT} HEA 2 ALgol Brlgdlitt HAIH o
Al F£3 F29) loops, wires, bead 5 71A1A 2%
W) 3} silicoatert} rocatec systeme] 3hsta A gyt
el Ao & E7sln 5432 2zl AR A
712 Agade] T 2 BAZ ot sleH, 3%
o= Qs BAHFo] oA 1, 4n|de] Aoy
o] Abgo] AFE 2 gtk Wollwage'® BT
B34 Ao d s #Hokde]l AR 4 o]
DA AAE oP1E ¢ Aot ieH, B8 35
I G GBZAL zfole} S &S Aol &
Zol 7RIAW o] Ao LAt FT}
o] Aol Asfet= A7) Jdekz 3kt
HAFHe F& T2ES QAT d/74es &
383 (Fiberreinforcement composite: FRC)] <
TF71E-2 196068t & X HER AFHAR Y
GA] AFE o8 BHH AFIH 48 S8
3k Aol 1980t} SHEEE Goldsbergst
Burstone 52 continuous FRCel o3t d+2 H+&
2 gA oz g2 (impregnationr A FE% A &&
A & F I=F dF g 00 19924
Goldsberg €& Ao 433 33, A8+
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Table VI. P-value of multiple range test

TF TD TC SF 1A TA TB

ID SA 8D
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SA
SD
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SC
SE
SB
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1E
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* * * * *

E IR 2 T 2 TR I I S N S

L R 2 T T T TR T

* * X W

* * * * *

* . Significicantly different level: 0.05
T: Tagis/ Vectris 8! Sculpture-Fibrekor
Site: ABCDEF

o WAAREE YeEPIT) A5E FAIG

98 BFe TFAIN 85.21m¥ 85 94umE
el AA el n, A 94 50] 67.38
, TAZ0] 71 9Tumel 1 A7) MR e 714
< 9450] 63.14um, 24150 61.63um S 2 A7
2o v o219 HFEst weket (Fig. 5).

7t AREAT P ARUAT 23lA ] FHe &
A A7 AAA P v FHe} A23ke] &
Z&go| lERE HAE] $8] ANOVA testE A
A A3 AdAREE AEFTH O FAA
)2g0] 2 e (p(0.001), F-BEE BA)
Ao {olg 2ol 2 BT} (p<0.001).

Targis/Vectris 232¢] &Tx|9] 241%(47.04
pm), 273 A4ZE(51.15um), TA ZAHF
(60.51um) WBAo] BAHCZ frolatA 4 ¥
AARTE HP T, In-Ceram BEFRAY F udH
(108.364m)(108.66m)0] 713 w& HAARE
2 29H(p(0.05) (Table V~VI).
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et Avjgel aFd e FEEL F53 &X
P2 AL A ot WY S48
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, BFETREO 9% Yo Ado=
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WA S FE5-EARY BV S S
By 134 $EE2E AMRE £ e ARy

T2 ARzAge] e A
1962+ Roy Bowen®'e} BIS-GMA E3=1& 7}
gl o] % 19800 o2 2L Y 753 &
g Ho] fEEo] Xaedd & Wzt Az
o] Al71efl Adobd 3 2HA] (Scotchbond; 3M Dental
products, St. Paul Minnesota)7} /A5 0] B3]
A& o] &3 AR X857t HeA HA. olHd
B ol 83 1 FEHe LR By v
g AHH HE wPHe] P, HAR =
A HArt. o] 21719 #HF 2 A 1A
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AR w2 o] 3le o F2ATY FER =)
NAEE AL TE3I9 2T splintt} retainer?]
73t Aol AHgEle o= A A3 S AFUTR
RS 2] A7) B ARl T/RE poly-
ethylene®| Wt carbons AH-8-3te] PMMA&IR & 73}
A7l Rell tigt A771 A4 gom 19963
Vallitu®+ long fiberg ©]£-3F polymethyl methacry-
late &)X/ 8719 733}o] tigt g B3 HEXA
& o] FEA tigt d4F ARE 7bEA
et F8% 32 skt FRCY /e A
9] A3¥-ol] wetA carbon, keblar, polyethylene, glass
fiber2 PR A, Ad-Fol ol wtet & i
oz A A P (woven), EFPo 2 B 7
o2t} FRCY] A F9 Bl HF+= hand impreg-
nated FRC$} preimpregnated FRCZ £7& = S}
=4 hand impregnated FRCE #)23} 3 2 %8 o)
oAz 737t Aol & ALEHA %ot FRC %
%7} ZHashe @3] 9ok, WM preimpregnated
FRCE A& #es g33oz JNAFL
2 AR FHE g4 23D F don, dae
d7rolo] EHA Ao] dold ¢ JY=F g}
2719 8% FRCY 37+ 297—426MPa
olleyt #2 F 965MPas] 23U EE ZAEA
o2 a2y 8 FRCE BA4L Estov gas
2ol # etsn FHFsrlo EH GHo] gt
ol B3 F EFF ANl AEE AR
Vectris®] 2372 %=+ 700~1300MPa™ % %ol
Fibrekor= 800~ 1070MPa® =& AW A =HAc}.

Preimpregnated FRC® £7 2% Vectris(Ivoclar
Co. Schaan Liechtenstein). Fibrekor(Jeneric/
Pentron, Willingford, Conn. USA), Splint-
It{Jeneric/Pentron, Willingford, Conn. USA)7} 4
91 Vectrist unidirectional woven glass8 2 &
preimpregnated ¥1©] 313, Fibrekors unidirectional
glass¥ 2 2 preimpregnated =131t} Splint-It=
unidirectional woven glass® 22 hand impregnated
wojqith

FEES ool ag Ro} F&d ¢
o

dlok she 2 Bl AHgHD F - wgel Aegol
glol sEzdo] YFHA 2F A%, Wl &
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dTUE ZA HRee AF, ol T o]
A 8] AY, dFATE 94 waR] g
TAjo] A, RPDY Fx&o] ZAdh= Bt
43 EE Fedte M E ddte Ao F
q_.34.35)

FRC #8=9 814 A4 9432 nxe 89
< A% 718 (matrix)oll e}, A2 Fefol wa}
AR F71, o), Aol 834, dfe BE, A
#9 M358, 2TA (coupling agent)] A9, &
o] 8leo] "t #R 71Ae] AxE #7 W A
A A7 eH $23 95 39 FRCE ol &
BS AZA A9 dzle 2% R
AE, ARE XA F As7F a2 YA

le A% 9FgE Fo| FEEY JdE A

it

e

T
Es

% Jo o

ol
21

I U=
o] gjlol H £ Ut}

Patel®2 €584 FRCE o] &3 Ax)Forg]
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ABSTRACT

A COMPARATIVE STUDY ON THE FRACTURE STRENGTH AND
MARGINAL FITNESS OF FIBER-REINFORCED COMPOSITE BRIDGE

Ho-Kuen Choi, Sang-wan Shin, Ho-Nam Lim, Kuyu-Won Suh

Major in Dentistry, Department of Medical Science, Graduate school, Korea University.

Fiber-reinforced composite(FRC) was developed as a structural component for dental appliances
such as prosthodontic framework, FRC provides the potential for fabrication of a metal-free, excel-
lent esthetic prostheses. It has demonstrated success as a result of its simple fabrication, natural
colour, and marginal integrity, and fracture resistance of veneering composite resin and the FRC
material. Although it has lots of merits, clinical and objective data are insufficient.

The purpose of this study was to evaluate the fracture strength and the marginal fitness of fiber-
reinforced composite bridge in the posterior region for clinical application.

Sixteen bridges of each group, Targis/Vectris®, Sculpture-Fibrekor®, and In-Ceram, were fab-
ricated. All specimens were cemented with Panavia 21 to the master dies. Strength evaluation
was accomplished by a universal testing machine (Instron). The marginal fitness was measured
by using the stereoscope (x50).

The results were as follows. :

1. The fracture strength according to the materials was significantly decreaed in order In-Ceram(238.81

+82), Targis Vectris(176.25218.93), Sculpture-Fibrekor(120.35£20.08) bridges.

2. FRC resin bridges were not completely fractured, while In-Ceram bridges were completely

fractured in the pontic joint.

3. The marginal accuracy was significantly decreased in order Targis/Vectris(60.71um),

Sculpture-Fibrekor(73.10pm). In-ceram Bridge(83.81m).

4. The fitness of occlusal sites had a lower value than the marginal sites(P{0.001), and the mar-

ginal gaps of inner site of the pontic were greater than that of outer sites of the pontic.

Fiber reinforced composite bridges are new, esthetic prosthesis and can be clinically used in ante-
rior regions and short span bridges. However, caution must be exercised when extrapolating lab-
oratory data to the clinical situation because there are no long term clinical data regarding the
overall success of the FRC.

Key words : Fiber-Reinforcd Composite(FRC) resin, Fracture strength, Marginal fitness
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