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Table I. Composition of the 3~unit bridge used in this study

code product name manufacturer
Ts Tescera ATL Bisco, Shaumburg, USA
Tg Targis Vectris Ivoclar North America, Amherst, N.Y., USA
P PFG (Gold) 86% gold alloy, Sang-Hwa Alloy, KOREA
(Porcelain) Excelco, Excelco, USA
G GOLD 56% gold alloy, Sang-Hwa Alloy, KOREA

(pontic resin facing)

Tescera

Fig. 1-1. Model for fabrating specimens.

Fig. 1-2. Duplication of model.



Table II. Composition of all specimens and Joint Width

code FIBER

reinforced components
I BAR

joint width (mm)
O-G

Ts1 5
Ts 11

Ts T
Ts IV
TsV

Tg

P

G

O O = O Ov ot ot

OO WO DN W

#%Q&A»%%E
oo B D B

B-L:bucco-lingual width Ts Tesera

0-G:occuloso—gingival width

Fig. 2. Two abutments designed using cylinderical
meshes.

tH(Table II).

Tescera® B HAQlo] @e} 40522 vl
th 94 2=9 Ts [ mesh 533 bar 3702 A%}
393, Ts 1= mesh 53# bar 2742 A& 819 2
o, Ts IIT& mesh 533 Bar 1712 | Ts IV barg
Y2 231 mesh 5A%e & A2Hebal, Ts V& mesh
2 9A &3 bartt 7o 2 A&etAn). Targis
vectris & AFAV} AAB= E2 B} F2ER
vectris7} 17, ©18 A A f A3k 3 ol A
&5t 3% =AY Gold B3A = B +&
£ glo] Bl ofa) A% st I Gold BEA 9] 7}
B3] H-9 & TesceraZ facing sF9™HTable I1).

22+ AR FAE o 3 At A2t

Tg :Tagis vectris

AZ2RelE deln, A2aTAY QHE 24

528

P: Porcelain
G: Gold

Fig. 3. Three [-Bars attatched to occlusal table.

dME 7MY ASFEHE A2aTA A= 5749
A
o} A2l Y4 AP FAE ST
Tesceras} TargisVectris 271 79 24 A% &
Qe 24 AT Gold Bl A4 4
A AFE 10709 BHES 233 Hax|d @A
Bl oJaf A 2stAtHTable 11D).

3) A A= 2y

EAE mdo] iAo A (Rubber sep,
Georgetaub, USA)Z =¥ 38l A#H B9 mesh
2 AR 79 E 9A AAstArHFig. 2). I barg
w3 F2beta(Fig. 3), Spread type®] mesh&
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w3 Aol BT (Fig. 4). o1 F Ao}

o] 9ol gt EATHFig. 5).
Ii‘r—d Tescera-‘ﬂ dentin, body, incisals 8| & %

o?L

& Tescera atl & 314t WA St

rII
o]o

s 5}7] A 7125 A A A3l 60psi ¢ -& 7t
2, 300w} F=eE WA light cupdl ¥o] Al&a}

Fig. 4. Occlusal table reinforced using 5-mesh of
spread type.

i, e g s AAANE
cupolA] 13228 958 A
go]A ste] 33Tt

4714 2 A5 2 wE AJH-E Tempbond (Kerr,
Karlsruhe, Germany)E ©]-83ta] 2|t gHatet
F, O ol $AdE9THFig. 6).

%o ¥ heat

9o 3% ¥ 2

OOJL_’,
% g

Fig. 5. Trimming.

Fig. 6. Four specimens for test (Tescera, Targis vectris, PFG, Gold, from left).
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Table III. Dimension of all specimens {unit : mm)
code #7BCD M#7LC #TCF #TBHC #TLHC #5BC #5LC #5CF #5BH #5LHC LW o
Ts1 40 40 43 45 30 24 25 50 46 30 27 25 25 34
TSI 40 40 43 45 30 24 25 50 46 30 27 25 25 34
TsIl 40 40 43 45 30 24 25 50 46 30 27 25 25 34
TSIV 40 40 43 45 30 24 25 50 46 30 27 25 25 34
TsV 40 40 43 45 30 24 25 50 46 30 27 25 25 34
Tg 40 40 43 45 30 24 25 50 46 30 27 25 25 34
P 38 38 42 41 23 23 23 45 35 25 25 23 25 25
G 35 35 42 43 22 20 22 45 32 23 25 21 22 23

BC: buccal cusp tip thickness
CF: central fossa thickness
LHC: lingual height of contour thickness

M: mesial
Ts :Tescera
Tg :Targis vectris

LC: lingual cusp tip thicknes
BHC: buccal height of contour thickness
PW: proximal thickness

D: distal
P: Porcelain
G: Gold

Fig. 7. 5 mm metal ball on the pontic central fossa.

4) &= 5%

A 4% 299l 5 mmel F47E 187
#ol &¥E& F(Fig. 7), INSTRON 4467
(INSTRON, USA)£ ©]&38td Imm/min $=& 3t
%2 ST (Fig. 8). | SFe 715Ae] gz

2 718 H9}. H= crack

BE &

Re Hz2 o
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5) TAEA

Fig. 8. Loaded by INSTRON.

AHA7ZE Two-Sample Kolmogoov-Smirnov
Test® A&t A5t
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21

ID Initia! crack B Maximum strength

ANA A7) OE AR AE3 de g 2
ATHTable IV). # % crack Z=E P7F 74 E5ke
o UG Ts TsIl, Tg, Ts IV, Ts III, Ts V&
o2 yehgn, A A=E G7F 7HE ke P,
Ts I, Ts IV, Ts II, Tg, Ts Iil, Ts V &Aje]t}

(Fig. 9). Tst Tst Tsll TsW TsV Tg P G
/éh.é @T}% 4-{;} 741 Tab]e VS’*]' Table VIC’]] Kind of all specimens

5000
4000
. 3000
=~ 2000
1000

Mean Flexural strength

et B4 B4 A3} 27 crack M e Ts 1
3 Ts V. Ts I 3 P} 95% 204 894 9l 3} Fig. 9. Comparison of flexural strength between

]2 ¥ATH(Table V). cight groups.

Table IV. Mean flexural strength & standard deviation of all specimens

code Initial crack Maximun
Mean SD Mean SD
Ts1 834.8 23.2 1495.0 174
Ts II 606.3 5.1 1055.6 149
Ts 111 437.5 8.2 953.5 11.3
Ts IV 511.1 1.6 1156.6 13.2
TsV 378.7 2.9 677.9 7.1
Tg 589.6 11.9 1003.6 16.2
P 1445.0 24.9 2137.6 264
G 1169 4 57.5 4736.3 34.9
Ts:Tesera P:Porcelain Unit * Newton
Tg:Targis vectris G:Gold SD: Standard deviation

Table V. Pvalue of all specimens by Two-Sample Kolmogorov-Smirnov Test (Initial crack)

Ts 1T Ts I Ts IV TsV Tg P G

Ts1 0.124 0.124 0.124 0.037 0.177 0.016 0.847

Ts:Tesera Tg:Targis vectris P:Porcelain G:Gold

Table VI. Pvalue of all specimens by Two-Sample Kolmogorov-Smirnov Test(Maximum strength)

Ts I Ts 1I Ts IV TsV Tg P G

Ts 1 0.037 0.037 0.336 0.037 0.009 0.016 0.1

Ts:Tesera Tg:Targis vectris P:Porcelain G:Gold

531



A =M= Ts I3 Ts VI, Ts I3} G& A9t
1E 95% A3 FEAA F44 de AolE B
o Ag Aol Ao ZmolM 27 F2E<] bar
7t & e Bol7tAl &€ Ts IV7} bart E013H Ts
T Eo o B2 Aot SFHEA, B4 B 2
3} ol Aol g ¢ & AT

2} gl

ot ol 7

=

Iv.

Opt

&

o =9 Holgor H|E 2ol ey B AFE
So] 443} HAA ddH oz A Yukz
o7 AEE AL dut HA gk, Martin
A. Freilich 5-& ¥]2 F71821 A 34dgo] 83}
70 A A A3 Azt 3 Aud g 7HA
&0 gl HEES g AL-E 4 ok
tdch” Ao ASHE Ao Pol AlLE 1

& EARE o9 B¢ £ 44EA A
I7lE AT 2 7K @S 7R 2 9Tk
Z5o| Zetn Yol o EXgw v4l
o o] Z 83| Yl X HoAle) 71FA B

[} -
Aoz &S W g B2 =

L
gt =

=
ol
A

N

AN

e

)
=)

i
2
=
v

o

Ko Koy
N
i
2
>
rir
©
L
)

o1y e o % 4 2 ool oy ¥ K

R TS

H
1A =73
2 doyrE g}
= HlgnlRoln o2
body A% 2o} gt
oz % FEoBRE 2oy
A3 gich. olsh 2& Bao] Yol e

4 sieiele Qe

HY

)

do

2

X

Y,

zo 1
It 4n
=

2L
fu lo

Y
=
rr
A

i oo 4
o

2

oX

2 1:12"_4

P

&
0, oy mlo

N
-

T
[

'
Ji°§
~

o S
Anj

N g
BV
Ol
<

o
tlo

i
L 30 8 oH

o 4

o} =1 o]l EAHE ool
ABREZ AR=A 9 Hzlo
FEL 94 FH=e Ao £4
g o) &4 = 5 de A4

a8y B X Agse oA vkEA
Aog o wh Az obgAdo] Wojx|&

H
Br

2 g
ilé_l
.SL;QQ
rJ

=
2
o,

i

’18) 01 Xu

>, {o

4o &

V)
o]
- {
o,
Rl

2
kA

3

o]

a2

)
o
o

I oh

Y
o
>

532

Aot 2 A2 B gL o]d
AE AL A ANAGG " E 8, £ A
2 2% ate B3 g7 A5E A A
S7bseHA dla, AR e LAY B
& FTA & AHESH HAoh? A5
g YAe T P22 QXN T, 13

74 AzzA wRHE

¢

294 42

7ol 28,

ol%l Aol NHel ok A RAL o)
UARISAT, ol AYH o= BRI Mg 7t
7218 Aoz 44ach
INSTRONS AH&-3H51 2
ke Zlolzz A

T B
o
°

, Loox W
ot
Ol
ol
0

0¥ S

_0|L
T

W Ase 2 ZE 34 H9ed, 28 sl
gle Al zejLe] S7h7h WEQdaL
7] 34 Zxg sfgen, a#ze H1X
F34 7=z St} Gibbs 22 A7} Al
ghel & 263N A3} Al 297Nel2ka &
G T E ATolM e PR ARt
400N¢]2ta Haatgnt #® oj A3 4
3a BegAle Axe Hg @y 2
o, ole YdFoR ZrA HejA] A}
Aot} w3k Tegcera® A 58 A B
ZFS o wat Ao A= 794 A

 Hilow, 7V A% AEe BAT2IY

o &

i

e

M Bl

=1

of

j‘(‘i’ ‘ﬂ‘ ol
fo

MO ¥ L o o oo

ol

Bl
3% do
o]

-4
BN
o

dr o op T
N
s
ofr
e

—|_"
o



¢

713 @ol] Eolzt Tescera 19 S & o= Ut BA
%7 cracks dede AR NE 7P BT
o] Bo} £0]7} Tescera I°] mesh 7} E917}4]
Tescera VET Z3ta, 34 TA# Hoke ot
7 & 4ok ®8 H ArddXe 74 =A%
o] 7].1(]— ey b B} FEEo] go| o7t
Tescera <]t} 4714 Targis veetrisi= Tescera 11
9} Tescera 11 Atel9] =& BT} Tescera [
Tagis vectris B2t} B & £& 34 Z=& 25 glo
,BE EAT Boke detEth v ol ud
gL AG7le 88, okl oA A B
& 74 AR dHE Hag & glo} AFA AL
£o| uigA vt & 4 vk
Ao o FE Av R 34 AR Gold
BAE E2oln A& #ad 53 43 &,
Tescera &} Targis vectris®] AAF-9+= o4 =7 &
I a2 FAEE ¢ 5 UAeh @A A 74
of A dHo] oA AL, ZHUA dF 7
o} Fol 7l APt 22X Tescera 2] 743l
RFEE wl ozt dHe] 4of &
ot ohg}, AZAF-H e A7) Fo] Zolrt Fof
Aot ddH oz 22 A7)e] Aol "o At
< 7 WelA 4A selvhs stelet Azt

&2 BN
2 orlo wid

ol

PR [T e r\r

V.2 =
2a majel g 247X, A2 thEA] £l
AZNE A E Asta A A o
&, Tescera, Targls vectris, PFG,
Gold 72 Hgx E'JQ%—‘" nEo] AlWER &zl
% INSTRONOIA ¥7 =g S48t thaat 2
L ZFE AT
1. 4% 78 E Aree 238 B g3 HEE
o] 3 e PR FT 2 EG =UTh
2. 7] 7Y =04 Tescera I Tescera VE U= 7
3t 4 EAH Boe ekt
3. AU AeE B 12E] {9 Fo g
wor W fFxEe 7t BE £E A 7
=7h Skt
4. Tescera 19} &l Targis vectris 2t} 71
o g4 ZAFRCE BT

ruZi
N

o

O

AR ==Y

(o =y wy

533

ol AT2RE A4 2SS AT ASA
E 234 B9 97 BEEe 87 729

< HAghgohd Admrie] X e &%l
8 B A £80] Thedl, ob&d] rtRAd
9 st E]/\ijl?l AT} o8 A7r=el 9 iR og

AHE Al B2E, AE AR WA G gig A7t
F7HR ez e Ao AREY.
AuEH

1. Martin A Fleilich, Jacquehne P. Duncan,
E, Karina, Alarcon, Klmberly A. Eckrote
A. Jon Goldberg, The design and fabrica-
tion of fiber-reinforced implant prostheses.
JPD 2002;88:449-54.

2. Freilich MA, Karmaker AC, Burstone CJ,
Goldberg AJ. Development and clinical
applications of a light-polymerized fiber-
reinforced composite. J Prosthet Dent
1998:80:311-8.

3. Anonymous. Report on base metal alloys
for crown and bridge applications: bene-
fits and risks. Council on Dental Materials,
Instruments, and Equipment. J Am Dent
Assoc 1985:;111:479-83.

4. Freilich MA, Meiers JC, Duncan JP,
Goldberg AJ. Fiber-reinforced compos-
ites in clinical dentistry. Tokyo: Quin-
tessence: 1999. p.19, 873-4.

5. Cox J, Zarb G. Alternative prosthodontic
superstructure designs. Swed Dent J
Suppl 1985:28:71-5.

6. Ray Foster, Bisco Newsletter, 2003 Mar.

7. Bjork N, Ekstrand K, Ruyter IE. Implant-
fixed, dental bridges from carbon/graphite
fibre reinforced poly (methylmethacry-
late). Biomaterials 1986:7:73-5.

8. Moffa JP. American Dental Association.
Biological effects nickel-containing dental
alloys. Council on Dental Materials,
Instruments and Equipment. J Am Dent



10.

11.

12.

13.

14.

15.

16.

17.

Assoc 1982:104:501-5.

Classification system for cast alloys.
Council on Dental Materials, Instruments
and Equipment. J Am Dent Assoc 1984;
109:766.

Report on base metal alloys for crown
and bridge applications: benefits and
risks. Council on Dental Materials, Instru-
ments and Equipment. J Am Dent Assoc
1985:111:479-83.

Covington JS, McBride MA, Slagle WF,
Disney AL. Quantization of nickel and
beryllium leakage from base metal casting
alloys. J Prosthet Dent 1985:54:127-36.
Moffa JP, Beck WD, Hoke AW. Allergic re-
sponse to nickel containing dental alloys.
J Dent Res 1977; 56:1378 (abstract no.
107).

Morris HF. Veterans Administration
Cooperative Studies Project No. 147. Part
IV. Biocompatibility of base metal alloys.
J Dent 1987:58:1-5.

Nowlin TP, Barghi N, Norling BK.
Evaluation of the bonding of three porce-
lain repair systems. J Prosthet Dent 1981
46:516-8.

Monasky GE, Taylor DF. Studies on the
wear of porcelain, enamel and gold. J
Prosthet Dent 1971:25:299-306.
Mahalick JA, Knapp FJ., Weiter EJ.
Occlusal wear in prosthodontics. J Am
Dent Assoc 1971:82:154-9.

Ekfeldt A, Oilo G. Occlusal contact wear
of prosthodontic materials. An in vivo
study. Acta Odontol Scand 1988:46:

19.

20.

21.

22.

23.

24.

25.

159-69.

. Kern M, Knode H, Strubb JR. The all-

porcelain resin bonded bridge. Quintesse-
nce Int 1991 22:257-62.

Yang 7, Jia W, Prasad A. Non-diluent
dental composite. Las Vegas: ACS National
Meeting, Sept. 4-11, 1997.

Karmaker AC, DiBenedetto AT, Goldberg
AJ. Fiber reinforced composite materials
for dental appliances. Indianapolis: Society
of Plastic Engineers ANTEC, May 5-9,
1996.

Freilich MA, Karmaker AC, Burstone CJ,
Goldberg AdJ. Flexure strength of fiber-
reinforced composites designed for prostho-
dontic application. J Dent Res 1997,76:138.
Freilich MA, Karmaker AC, Burstone CJ,
Goldberg AJ. Flexure strength and han-
dling characteristics of fiber-reinforced
composites used in prosthodontics. J Dent
Res 1997:76:184 (abstract 1361].
Gibbs CH, Mahan PE, Lundeen HC,
Brehnan K, Walsh EK, Holbrook WB.
Occlusal forces during chewing and swal-
lowing as measured by sound transmission.
J Prosthet Dent 1981:46:443-9.
Schwickerath H, Coca J. Single crowns
of glass ceramic. (in German) Phillip J
Restaur Zahnmed 1987;4:336-40.
Waltimo A, Kononen M. A novel bite
force recorder and maximal isometric bite
force values for healthy young adults.
Scand J Dent Res 1993:101:171-5 Res
1997:76:138.

Reprint request to:

Dae-Gyun Choi, D.D.S., D.D.Sc.
Department of Prosthodontics. College of Dentistry. Kyung Hee University
#1, Hoigi-Dong, Dongdaemun-Gu, Seoul, 130-701, Korea

choi@khu.ac.kr

534



ABSTRACT

FLEXURAL STRENGTH OF IMPLANT FIXED PROSTHESIS
USING FIBER REINFORCED COMPOSITE

Kyung-Hee Kang, D.D.S., Kung-Rock Kwon, D.D.S., M.S.D., Ph.D.,
Sung-Bok Lee, D.D.S., M.S.D., Ph.D., Dae-Gyun Choi, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, Division of Dentistry, Graduate school, Kyung Hee University

Statement of problem: Use of fiber composite technology as well as development of non-
metal implant prosthesis solved many problems due to metal alloy substructure such as cor-
rosion, toxicity, difficult casting, expensiveness and esthetic limit. After clinical and lab-
oratory test, we could find out that fiber-reinforced composite prostheses have good
mechanical properties and FRC can make metal-free implant prostheses successful.

Purpose: The purpose of this study is to evaluate the flexural strength of implant fixed
prosthesis using fiber reinforced composite.

Material and methods: 2-implant fixture were placed in second premolar and second
molar area in edentulous mandibular model, and their abutments were placed, and
bridge prostheses using gold, PFG, Tescera, and Targis Vectris were fabricated. Tescera was
made in 5 different designs with different supplements. Group | was composed by 3 bars
with diameter 1.0mm and 5 meshes, 2 bars and 5 meshes for Group II, 1 bar and 5 mesh-
es for Group IlI, and only 5 meshes were used for Group IV. And Group V is composed by
only 3 bars. Resin (Tescera) facing was made to buccal part of pontic of gold bridge. All of
gold and PFG bridges were made on one model, 5 Targis Vectris bridges were also made on
one model, and 25 Tescera bridges were made on 3 models. Each bridge was attached to
the test model by temporary cement and shallow depression was formed near central fos-
sa of the bridge pontic to let 5 mm metal ball not move. Flexual strength was marked in
graph by INSTRON.

Results: The results of the study are as follows.

The initial crack strength was the highest on PFG, and in order of gold bridge, Tescera
I, Tescera II, Targis vectris, Tescera IV, Tescera III, and Tescera V. The maximum
strength was the highest on gold bridge, and in order of PFG, Tescera I, Tescera IV, Tescera
II, Targis vectris, Tescera I, and Tescera V.

535



Conculsions: The following conclusions were drawn from the results of this study.

1. Flextural strength of implant prosthesis using fiber reinforced composite was higher than
average posterior occlusal force.

2. In initial crack strength, Tescera I was stronger than Tescera V, and weaker than PFG.

3. Kinds and number of auxillary components had an effect on maximum strength, and
maximum strength was increased as number of auxillary components increased.

4. Maximum strength of Tescera I was higher than Targis vectris, and lower than

PFG.

Key words : Fiber reinforced composite, Tescera, Non-metal implant prosthesis, Flextural

strength
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