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2ol 67le) 2oz BT

[ #2& ddkAel %—i‘—l(B-unit bridge), [+¥#&
adhesion bridge 8=, I, V-1, N2 28ln V&

2 Biopin® bridgeZ H?. X] oA E AN F3Io],
I ++& pinholes BA38kA &3, V-1, V272 170
9] pinhole s, Vit 2719 pll’lhOleE‘ s
Super-Bond® C&BE o] &3l Faetda, V27
2 Panavia® g AH&sISAT 28x, 7 <] Al
& 242 10702 &tk (Table D).
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Table I. Classification of experimental groups

2} Y7 E ER Xo} A1 R Azgh
A& FA18kd Ortho-jet® Clear(Lang Dental
Co., US.A)E &3l Zufetdth(Fig. 1).
2 A& Baekdn.

i]OP"LXﬂ
T (Fig. 2, 3)
@® 0123‘5 D XA % A 1.0mmell 4 margine] &
BEEE, dHAE 0.7-0.8 mm HAE A3
Eis=d
@3 7lFnFoAA 1.5mi, H7)% a5l
A 1.0mm o} A& AJgsisich,

©)

- [+ (Fig. 4, 5)

@Ol ;o 2 0~2.5mm¥] occlusogingival
widthg 343t

@uga *é- z73 15 2.0mm,
2.0-2.5mm, 7ol 1.0-1.5mm¢%], 234 rest®
/\?7"]3] LA digtA1e] 24 4z A48k

=294 2%

Group Preparation type Cement material Number of specimen
[ 3-unit bridge Super-Bond® C&B n=10
I Adhesion bridge Super-Bond® C&B n=10

@ - .
I Bio—pin §651gn aflhes.lon bridge Super-Bond® C&B n=10
(without Bio-pin®)
L . . .
H-1 Bio pm' retalr}ed adl.lesm'm bridge Super-Bond® C&B n=10
(with a single Bio-pin®)
L g . . .
-2 Bio pm. retalr}ed ad}.]esm.n bridge Panavia® F n=10
(with a single Bio-pin®)
e . . .
v Bio-pin r.etamed a.dhe_smn bridge Super-Bond® C&B n=10
(with two Bio—pin®)
Total n=60
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Fig. 1. Resin block.

Fig. 3. Design of Group | .

Fig. 5. Design of Group| .

1.5mm

Chamfer margin

Fig. 2. Diagram of tooth preparation of Group I .

P =
239 F4e) Aol 4% FH2 Aok 4
A&te] | 1.0-1.5mm &2, dovetail retention

form< A3t

- Biopin® bridge2] €&

Bio-pin®& 3 £o| 1.0mm, S& 32 1 2mm
o] Zo] 10mme] 14K gold= A2r=lth 1 A8 &
AHEH | Bio-pin® bridge: 24 '] o} ulZ g9
Aol B el gEe A% 3, A
o} &¥e| A& 1.0mme]x, Zo| 0.7-1.3mm¢<!
pin-hole s /443t ZLE] , Biopin®% #l=td
BB dlshes delz —?*57%13}



Fig. 6. Diagram of tooth preparation of Group .

0.7-1.3mm
. 1.0mm
//'1”
T4
Fig. 7. Design of Groupll. Fig. 8. Diagram of pin-hole.
(Fig. 8, 9) : T+ 2ol A} w3hd 4) QS
eskiy 3?«. 5‘]"}“}‘4 74 A& 1.0mm, % A WA ALt & 5ob 258 ARE A
7-1.3mm¢! pin-holeS Ao} Examixfine® (G.C. Co.. Japan) < AHg3tod 214

AE %, Lamina Vest® (Shofu Inc., Japan), GC

T (Fig. 10) - Iw3 o] Azt my
% xoimit} 2719] pin-holed ¥4

2 o

et

5) W A% R 3
zr

3) AHA| HA AL Azt 2go 7} el A3 J$Es
74 2ote] AbAHel Yol & Atslz]l #d8, tin 12-14)3t9om, HHE gz ?%}7(}529]
= ZA28A Ko} AlAl 23l M3 ]73‘3}. a =2 pontic 3P89 grooveE ¥4k oh(Fig. 13 .
F/li, 71’49} 22 U], Hdo] 4R & A2E 82 Ni-Cr-BeAl &9 Rexillium® I
, 270 (Epson Expression 1600pro, (Jeneric/Pentron® Incorp.. U.S.A)E $33I91 X
olgale, ojulAE A5}t Heol= olof Al skt

Fujirock® EP (G.C. Europe, Belglum)® 282 A

AutoCAD 2002 (Autodesk Inc., U.S.A)S AF&3]
o Alxreta et
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Fig. 9. Design of GrouplV-1 and V-2.
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Fig. 11. Tin foil that was flattened.

6) &3, 88 A

I. 1.0 N-1, Vo' Super-Bond® C&B
(Sun Medical Co. Ltd., Japan)Z °]-&3t 25
A3, N-272 Panavia® F (Kuraray Co. Ltd.,
Japan) & o|-&3le] gatslct.

2E AlHL thermocycling machine (Type K
178, Tokyo Giken Co., Ltd., Japan)< AF-&-3ted,
5T b5T F2olA 30% 71422 5003 ny A
FAF T

Instron 8871 (Instron
U.S.A)& ©]€3l crosshead speed
£ 2 HAE deAILEE 545
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Fig. 12. Wax-up of Groupll.

At
o] o pontic 3l 274 3mm¢9! wire ropeZE 7
& A1#H 2 grip Ale] & AAEHHFig. 15).

4. Az

2 =89 EAAe 9= SPSS V. 10.0 for
Windows (SPSS Inc., U.S.A)E AMHE-EHA

Zr £330 AMEEE o|FEA HAs ¥
slo] K-S test(Kolmogrov-Smirnov Goodness of
fit test) & AlAYBIA o™, 7 #3ke) RS FAME
7] $13te] one-way ANOVA test, multiple range
test(Duncan, Tukey test) ZZ8]3 independent
samples T-testS A8}



Fig. 13. Wax-up of GroupWN-1 and V-2.

Fig. 14. Wax-up of GroupV.

2. ®lojatxlel Xtolol w2 BHE El

o &M
(1) Aol A9l zbe] ¢k Bio—pin® AHE: 4 (Bio-
pin® 07} AHg)oll w2 HAE G2k girse] B4

A3}

HA, 2 Add M+ 3-unit bridge, adhesion
bridge®t Bio-pin® AH& 7ol w2 BAEE gt

lwatz] el [ 1 28z, 12w

Fig. 15. Instron to

lodgement.

test for the resistance to dis-

w3y
Bom, Biopin®s AHE-e V-1, V-2, 28]aL, V&
7%, Adhesion bridge &l

g
i B89 tH(Table 11, Fig. 16).
o Zstolr}, RE 73t FH Ut Ao|Z B

Table 119+ IVE ZF #71e] RAE g2b4 37t =)

i3k one-way ANOVA test¥ multiple range test

Al B2

£ 43l = 3-unit bridge, adhesion bridge®t

170 Aol W& BEE
Bio-pin® AHg Soll W2 HAE SGSAYPEE 1]
w7l AE 12, 12 Rl V-19S 8l
] &7y

. &g 2ot
o HEE ST EXEn
Z A= Table 1T AAl
& ghe el gt tH(Table 11, Fig. 16).
Table IV 2} #3+9] HAE 2t
multiple range test9] Axfeln] [, V-1
el o] gt 2ol E B tH(p(0.05).

2
2l

B g2
3-unit bridge FEAA 170l 71 =
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s

A ¥mH =& 3
I % Biopin®& AH&-8F4] 22 Bio—pin® design
adhesion bridge eI Mol W& 32 el

}(Fig. 16).

tH(p<0.05).
(2) AotatA| 2} 2o} e} Bio-pin® AH4 4= (Bio—pin®
gk
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Table II. Results of measurement according to group (unit: N)

Group [ Group [ . Groupll Group V-1 Group V-2 Group V
1 524.5* 233.7 299.0 3094 659.4* 674.1"
2 677.5 513.6 309.9 592.6* 5275 643.1*
3 611.2* 4297 232.4 394.1 491.3 624 8"
4 680.3" 521.7* 253.2 527.1 513.3 679.7*
5 542.1 298.2 267.1 590.4 632.8" 521.6
6 624.4 343.1* 233.7 583.0 485.2 580.5"
7 633.9* 484.6 345.1 602.1 582.9* 485.2
8 541.0 458.5 334.4 578.3 540.2 577.6
9 663.2* 400.1 295.2 621 .4* 600.6 521.3
10 657.1" 521.8 273.7 617.1 503.8 623.0*
Mean 615.5 4205 284.4 541.6 553.7 593.1
SD +59.4 +100.6 +39.2 +105.2 +61.5 +67.3

* Tooth fractured before bond separation
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Fig. 16. The mean value of the resistance to dis-
lodgement according to design.

(3) AelxtAel Aol Bio-pin® AHE- 4 (Bio-
pin® 271 AH§)el e ¥ AR et gbEe] BA
Az}

B A3 o)A 3-unit bridge, Adhesion bridges}
Bio—pin® AH8- o] & BAE AL EE ¥

HtHTable I, Fig. 16).

Table V& Zt 779 B2 E g2t two et
multiple range teste] Aztels], [, VZ3t [23F

of frojgt ztel & EATHp(0.05).
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3. Bio—pin® $:0f w2 HAHE etz Tl

(=]
I)S!

= AEYAE Biopin® AHE ol W2 EEE €
ZEE vsy] a8 <, N-13 28z,
_]

B
Va2 vl 2435 th(Table 11, Fig. 16).

Table VI& 7t #3te] HAE @27tz g
multiple range test®] Azol® M+ V-1, V¢
2ol 9@ 2ol 2 B (pl0.05).

4. AlHE M2 BHEE SN LT o] 4

B ¥ M Biopin® AHE ol ME HAE G
FAGAEE vnsty] & V-2 V-23& )
o A& cHTable 11, Fig. 16).

Table VII& 7} #7te] HEE g2tA 3 e o
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Table III. Results of multiple range test for the resis-
tance to dislodgement according to design

Table IV. Results of multiple range test for the resis-
tance to dislodgement according to design

Group I 1 il Group I I V-1
[ I
I * I * \
I[[ * * N_l *

*: denotes pair of groups significantly different at the
0.05 level

Table V. Results of multiple range test for the resis-
tance to dislodgement according to design

*: denotes pair of groups significantly different at the

0.05 level

Table VI. Results of muitiple range test for the resis-
tance to dislodgement according to design

Group [ 1 V

Group

Il V-1 V

I
I
v

*: denotes pair of groups significantly different at the
0.05 level

*

*

I
V-1
i

*

~——

*

*: denotes pair of groups significantly different at the

0.05 level

Table VII. Results of independent samples T-test for the resistance to dislodgement according to design

Levene s Test for
Equality of Variances

t-test for Equality of Means

; Sig. Mean
3 Sig. ‘ o (2-tailed)  Diference
Faual variances 1438 0246 0315 18 0.756  -12.15000
assumed
Fqual variances 0315 14508 0.757  -12.15000
not assumed
Table VIII. Prepared surface area (unit: mm?)
Group | Group Groupll GroupN-1 Group V-2 Group V
1 305.10 169.42 130.31 90.01 84.33 150.21
2 195.57 191.97 139.27 78.20 130.35 72.33
3 277.06 202.67 140.33 146.29 87.75 83.39
4 319.45 220.46 80.31 103.51 146.08 130.33
5 380.38 161.36 83.93 75.83 95.67 120.10
6 301.45 190.08 79.71 122.95 98.55 73.31
7 317.18 178.03 104.59 102.73 94.68 85.33
8 320.81 207.51 83.34 103.45 95.95 94.36
9 270.94 203.19 107.21 110.95 87.62 107.55
10 280.37 174.95 113.73 95.35 83.71 98.37
Mean 296.83 189.96 106.27 102.93 100.47 101.53
SD +47.32 +18.82 +24.25 +20.86 +20.88 +25.57
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Table IX. The resistance to dislodgement per mm? according to design (unit: MPa)

Group | I Jil V-1 V-2 V
Mean 2.2 - 2.3 2.6 53 55 59
Table X. Results of independent samples T~
test for the resistance to dislodgement according
g e — ] to design
g 5 = Group | | i i N-1 N2 ¥
3 4 [ F I
5 3 I i
§ 2 : I * *
E (1) | ’ , V-1 * * *
Group Group Group Group Group Group IV_2 * * *
| H n V-1 V-2 3 V * * *
*: denotes pair of groups significantly different at the
0.05 level
Fig. 17. The resistance to dislodgement eve
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2]l Wiltshire®™ & X|o} Aol vlwa] 33
A FEe AL o] ggo@zM FAYH S ST
2 81, Arcoria $%2 %o} 214 A] undercut & &
< &= retentive coved el B2 FAHS H
=928 Hadsgnh

a2 3, 20009 el-Mowafy9t Rubo™& A RbA <)
A 92 52 A 488 feste
retentive-slot restoration® 713l & {49

2 Aoty R

B A8 o)A AF8-3F Bio-pin® retained adhesion
bridges undercuti ©]4-% mechanical inter-
lockingg ®=sld] 724 SEAYUEE Azt
=R3EE ]T/‘r, Bio-pin®& g %o°] 1.0mm, th2 &

2 1.2mm¢! Zo) 10.0mme) 14K goldZ A 3=
Aok, A" Ao} viz & AFA o] Fge) A o]
FES FAE T AhA] &8 pin-hole A8
o} 22]3L, Biopn® 4HUsts FElE HEEE A
2halA cHFig. 6, 8).
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Expression 1600pro, Japan)& AH&-38t] x]o} AbA|

HEol Wy olwzE AESI, AutoCAD 2002
(Autodesk Inc., U.S.A)E AH8-3te] 2o} AlA1E F

$o) HUA L AL
E AEe] HE RAF YRS 9P
8 Qohi) el 2 AP Super
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A} eekA)| ol 4-META7} 5ot 213 tri-n-butyl
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o Absheol] ol Abany
A Hop @
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AIZF 3022 A8E AldEAd

2832, 19924 Ishijima ¢ Ni-Cr-Be &&9l
44 %L%‘ A& 15003 thermocyclingel Al
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Bond® C&BE 5008 M 48 Bl F LA
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: 2.6MPa) 2t} Bio-pin® 171& A3t 24
(GroupN-1 : 5.3MPa)o| @HAT SAAIRE
71 24f o]4d E AL Biopin®e] HEE &

£ 8938 57117 SA°™, Bio-pin® 27}
& HHE(GroupV : 59MPa)} f-2l3t ko] 7} §1
7102 Hol Biopin® IME AlE3lE Aol o
gl2t Al&HY | 3% Biopin® retained adhesion
bridgee] #3t ol B-& A7t Hastelet Algd).

iy
L

(r oo Hi

v.2 B

B Ao A e AE2Q 3-unit bridge. adhesion
bridge =22l i, Biopin® bridged] A FHEE 1]
wate, A BRAEZ] A nE BEE g
Ao giete] b3 & A2S A

(1) HAE g8ARY = vuA], F5B(615.5%

59.4 N)-& adhesion bridge(420.5+100.6 N),
Bio-pin®& ©]&38tA] 42 HHE(284.4+
39.2 N)#t EAA 2 #23 Afo)7} 99le
M, Bio-pin® 171& o] &3 RAEE(541.6=+
105.2 N), Bio—pin® 271 & o] &3 REE
(593.1+£67.3 N)# BAA R {2l afo]7}
290}, ¥ | adhesion bridge(420.5+100.6
N)= o2 BE 73 BAA R {3 alo]
7} A THp<0.05).
(2) Biopin® AH§- 5ol 012 BHE @8Rl e
Bl A], Bio-pin® 17§ & o] &3 BRAHE(541.6
+105.2 N)# Biopin® 2/ & o] &3 HA &
(593.1+67.3 N)Ztel| BAH R Folgt 3}
7F AL, Blopin®E AHESHA] & HEE
(284.4+39.2 N)& Biopin® 17/1& o] &3 &
ZHE Biopin® 271& o] &3t B EAF
o2 {3 Aol 7} UAATHPC0.05).
A4 AHES g HEE @IAIYT
H WA, X3 AHE T2 AR §X
goll= BAACZ fo 3k Aol 7} YISUTE
ol4te] AN g & u Bio—pin® I7/HE A1E3 HA
B2 YAl 2433 fAke BAEE 9t

£ Holn adhesion bridgests @& 87 o
o3 Aol & BYTH

Ao A AAE AR stn 7153 49
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& MAA717] 98, Bio-pin® 1705 ©]4-& Bio-
pin® retained adhesion bridge2| A&} f-8-3tel2}
AtgEm | g% Bio-pin® retained adhesion bridge
o #3 o B At ZastEe AgE.
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ABSTRACT

A COMPARATIVE STUDY OF THE RESISTANCE TO
DISLODGEMENT OF FIXED PROSTHESES USING BIO-PIN®

Jong-Won Yi, D.D.S., In-Ho Cho, D.D.S,, Ph.D.,
Jong-Hyuk Lee, D.D.S., M.S.D., Seung-Ki Kim, D.D.S.

Department of Prosthodontics, College of Dentistry, Dankook University

Statement of problem. The current trend in prosthodontics is the adoption of a conserva-
tive approach to preparing dental prostheses by minimizing the amount of sound tooth structure
removal during preparation.

Purpose. The major disadvantage of the adhesion bridge is the inherently poor resistance to
dislodgement that its use in areas subjected to high occlusal load is limited.

The purpose of this study was to compare the dislodgement resistance of Bio—pin®, conventional
3-unit and adhesion bridges.

Material and methods.

The experimental groups were classified as follows:

~Group | ! 3-unit bridge cemented using Super-Bond® C&B

~Group I Adhesion bridge cemented using Super-Bond® C&B

~Group I : Bio-pin® design adhesion bridge without incorporation of
Bio-pin® (cemented using Super-Bond® C&B)

- Group IV-1: Bio-pin® retained adhesion bridge incorporating a single
Bio—pin® (cemented using Super-Bond® C&B)

- Group V-2 Bio-pin® retained adhesion bridge incorporating a single
Bio-pin® (cemented using Panavia® F)

~Group V ! Bio—pin® retained adhesion bridge incorporating two Bio-
pins® (cemented using Super-Bond® C&B)

Results.

The results of this study were as follows:

1. Significant differences in dislodgement resistance of the restorations were found between Group

1, Groupll and Groupll (p<0.05). No significant differences in dislodgement resistance of
the restorations were observed between Group | , GrouplV-1 and Group V. However, there

were significant differences in dislodgement, resistance between Group I and the other groups
(p€0.05).
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2. No significant differences in dislodgement resistance of the restorations were observed between
GroupIV-1 and GroupIV-2, both of which utilized a single Bio—pin®. However, significant dif-
ferences were observed when Groupll was compared to either GroupIV-1 or GroupV
(p£0.05).

3. No significant differences in dislodgement resistance relative to the type of dental cements
used were found.

Conclusion. From the above results, it is concluded that the dislodgement resistance of Bio-
pin® bridge restorations utilizing a single Bio-pin® is similar to that of a conventional 3-unit bridge.
The results also suggest that Bio—pin® bridge restorations using a single Bio-pin® are a viable alter-
native to the conventional 3-unit bridge when minimal removal of sound tooth structure and ful-
fillment of both function and esthetic aspects are considered.

Key words : Conservative approach to preparing dental prostheses, Bio-pin® bridge. The dislodgement
resistance

190



