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Bond® (Aalba Dent Inc, Concord, CA., USA)
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cement(Mizzy Inc., NJ., USA), &g} 7l=2E4
o] E Al E 2] HY-Bond® (Shofu Inc., Kyoto,
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I®* (1GC corp., Tokyo, Japan), 22z #HI
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Co., Ltd,, Kyoto, Japan), 5 =5 4FHF9 A
WEE o] &3t HFF N7, 251 717U
SELECTOR-SC® (Apoza corp., Taiwan) & 0~
587 221 AFL /8% AFPHEe] W3l
%S Autograph S-2000° (Shimadz corp.,
Kyoto, Japan) & ©| &3} &4 3ttt

2. Uz-3E AY Alme| Mzt

F7 2mme] ok2¥ #& 44 AE 10mm,
12mme 9% 2o AedF 4% §FH

%ol 10 gauge round wax® W7o
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Figure 1. Design of specimens

mm7t 55 1IE FolA AFE A|FA
fo] =& s (Figure 1).
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Unovest® -‘?—“"ﬂ-‘%ﬂﬂ‘—g“d*}, Korea) &
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#5289 AFE AE 10mm, 12mm 93
A 77 hYe] 140] HEE o, Z+ Al
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3t tH(Table 1).
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ol UAF FA HWH AAEY HEF}
HEE 37) Y5k, F4 50um, AE 12mm<]
Table 1. Experimental groups and numbers of specimens
Cement Ultrasonic time Number Subtotal Total
ZPC 0,1,2,34,5 8 48
PC 0,1,2,34,5 8 48 199
GIC 0,1,2,34,5 8 48
RC 0,1,2,34,5 8 48

ZPC(Zinc phosphate cement), PC(polycarboxylate cement), GIC(glass ionomer cement),

RC(resin cement)
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ks Ay 98 71412 Autograph S-2000°&
AF23}9) cross head speed 2mm/min®] £E2
AAAEE =43RI Figure 7). oI %
Alge) 1 A7 3mme wire ropeE 7|9
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6. 74 x|

23% 9AY 2R Alole] FATJAE
oty 7} $3te] SPSS V 5.02 for Win(SPSS
Inc, USA)E AH8-31tt &4 S gl Bt
BEEXE o|FEA ZAAY] H8td K-S test
(Koimogorov-Smirnov Goodness of fit test) &
A8, ANOVA test, one-way ANOVA
test, multiple range test (Duncan test) & %

stol 2 AUAET Fol4E EASAch

Table 2904 57HX+& ]?*JE
AME B5% &0 AF o] &7 H‘J"’ﬂ “Jrf’»}
olzgﬂgj} 7“;«'} zjzgz‘s}ga—‘etﬂ, Qlakobed Algl

%ﬂs:_ﬂ 35 96kg/cm2° I 5%
/em2o. 2 Akt

2] Ft2EAY0E AMES B¢ 230
AZAZE RN A BT AR} 43 kg/cm?
o] 5%l A 40.53kg/cm*’S 2 A3t

FAL ofo]eker] AWES] HE 2&T
ZFAIZE 0RNA Hg A=) 38.08kg/cm?
o]l 589X 33.26kg/cm’o.E ZAFITh

A7 Al EL] A 281 AFAITE 0F-o) A
P AAFE7} 233.90kg/cm?oI UL 5 A
227.60kg/cm’S.2 7+t

Table 2. Tensile load based on ultrasonic instrumentation time in zinc phosphate cement

(Fleck’s zinc cement®)

Ultrasonic Instrumentation(min) Tensile Load (kg/cm®)
0 35.96+ 1.99
1 27.50+ 0.53
2 26.12+ 1.24
3 25.26+ 1.28
4 25.28+ 1.30
5 2492+ 1.04

Data are Mean+ Standard Deviation of the mean (N=10)

Table 3. Tensile load based on ultrasonic instrumentation time in poly carboxylate cement

(HY-Bond®)
Ultrasonic Instrumentation(min) Tensile Load (kg/cm?)
0 43.26+ 0.81
1 42.81+ 0.56
2 42.68+ 0.62
3 4247+ 048
4 42.35+ 044
5 40.53+ 124

Data are Mean+ Standard Deviation of the mean (N=10)
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Table 4. Tensile load based on ultrasonic instrumentation time in glass inomer cement

(GC Fuji 1)

Ultrasonic Instrumentation(min)

Tensile Load (kg/cm?

0

- W N

5

38.08+ 2.28
37.35+ 1.10
37.30+ 1.12
37.14% 0.75
36.83+ 0.42
33.26+ 143

Data are Mean+ Standard Deviation of the mean (N=10)

Table 5. Tensile load based on ultrasonic instrumentation time in resin cement

(super bond C & B®)

Ultrasonic Instrumentation(min)

Tensile Load (kg/cm?®)

0

W DN

5

233.90=+ 3.68
231.68+ 4.52
22843+ 7.50
228.85+ 6.13
229.31+ 5.59
227.60+ 5.50

Data are Mean+ Standard Deviation of the mean (N=10)

Table 6. Result of ANOVA test for tensile strength

Source of Variation | Sum of Squares | DF | Mean Squares F Sig. of F

Main effect 1367316 8 170914 19193 000

Cement 1366622 3 455540 51157 .000

Ultra 693 5 138 15 000

2-way interactions 403 15 26 3 000

Cement Ultra 403 15 26 3 .000
Explained 1367720 23 59466

Residual 1495 168 8 6678 .000
Total 1369216 191 1768

2 AN SRS AZ AR A =] BH T
HFE Ao th3F ANOVA testd] o= t2-9)
Table 63 #Zo] JEStTE

Table 7,82 QUAtold A|AMEANA 23
TAIZ g 1] one way ANOVAS}
multiple range test®] AFAZA 2SI I§E
AlZko] F7}ekell w2t Q1A o] A o
0% Uwiz] Zte)), 183 234,5% 7kl 79
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Aol S BAHp<0.05).

Table 9,102 ] 71254 0]E AlHE)
A Z2&5 JAFAIZE] T2 A4E 9] one way
ANOVAS$} multiple range test®] A3}z A X%
=3 ZFAIzte] FUtgel wet g o] g
st om 5E3 U2 A7t 7he), 483 0%
24l frelido] U2 BAH(p<0.05).

Table 11,12& S8 = ofo] 1= AR E oA



P
o

g FAFAIZe] 2 AZHE one way
ANOVAS$} multiple range test®] 2324 %
S5t A At F7Hel wEl Aol T
dtgon 583 Umz] AItE 2] {olAde]

Table 132 @3 Al ENA 221 FA
Ztoll whE <132 9] one way ANOVAS}H multi-
ple range testd ZAHZA Z+ &1 JF A
¥l frejAdel gles Bk

AEE BHH(p<0.05).

Table 7. Result of one-way ANOVA test for tensile bond strength according to ultrasonic
instrumentation time in zinc-pho sphate cement

Source DF. | Sum of Squares | Mean Squares F Ratio F prob.
Between Groups 5 720.2885 144.0577 84.4604 .0000
Within Groups 42 71.6362 1.7056

Total 47 791.9248

Table 8. Result of multiple range test for tensile bond strength accor ding to ultrasonic
instrumentation time in zinc phosphate cement

0% 12 28 3% 4% 5%
o
12 *
28 * *
3% % *
4E * *
5% * *

Denotes pair of groups significantly different at the 0.05 level

Table 9. Result of one-way ANOVA test for tensile bond strength acco r ding to ultrasonic
instrumentation time in polycarboxylate cement

Source D.F. | Sum of Squares | Mean Squares F Ratio F prob.
Between Groups 5 36.0084 7.2017 12.8504 .0000
Within Groups 42 235378 5604

Total 47 59.5462

Table 10. Result of multiple range test for tensile bond strength ac cording to ultrasonic
instrumentation time in polycarboxylate cement

0¥

1% 2% 3% 4% 5%
0E
1%
2%
3%
4¥ *
58 * * * * *

Denotes pair of groups significantly different at the 0.05 level
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Table 11. Result of one-way ANOVA test for tensile bond strength ac cording to ultrasonic
instrumentation time in glass-inomer cement

Source D.F. | Sum of Squares | Mean Squares F Ratio F prob.
Between Groups 5 117.4423 23.4885 134115 0000
Within Groups | 42 73.5575 1.7514

Total 47 190.9998

Table 12. Result of multiple range test for tensile bond strength ac cording to ultrasonic
instrumentation time in glass ionomer cement

0%

1% 2%

3%

g
e

wn
M

[==]

—

w

=

[\
M Ao (e | e Ao | de

921

* *

*

Denotes pair of groups significantly different at the 0.05 level

Table 13. Result of one-way ANOVA test for tensile bond strength according to ultrasonic
instrumentation time in resin cement

Source D.F. | Sum of Squares | Mean Squares F Ratio F prob.
Between Groups 5 2242015 44.8403 1.4189 2373
Within Groups 42 1327.2572 31.6014

Total 47 1551.4587
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Abstract

STUDY OF THE EFFECT OF ULTRASONIC INSTRUMENTATION
ON BOND STRENGTH OF SEVERAL DENTAL CEMENTS

Won-Sang Kim, Ju-Hwan Lim, In-Ho Cho

Department of Prosthodontics, College of Dentistry, Dankook University

Ultrasonic instruments transfer electrical energy to mechanical energy resulting in vibra-
tion used for various dental treatments.

If we could know the effect of ultrasonic instruments on the dental cements within the
cast crown, we could take care when conducting periodontal surgery and when using the
ultrasonic instrument to remove cast crown, it would be much more convenient.

The purpose of this study was to compare the bond strength of several dental cements
according to ultrasonic instrumentation time.

In this study 4 types of cements were used to cement the specimens. they were treated
with ultrasonic instrumentation for 0-5 minutes and the change in bond strength were
statistically compared.

The results were as followed.

1. The tensile bond strength of zinc phosphate cement decreased according to the increase
in time of ultrasonic instrument and showed significant difference between 0 minutes
and the others and between 1 minute and 2,3,4,5 minutes (p<<0.05).

2. The tensile bond strength of polycarboxylate cement decreased according to the increase
in time of ultrasonic instrument and showed significant difference between 5 minutes
and the others and between 4 minutes and 0 minutes (p<{0.05).

3. The tensile bond strength of zinc phosphate cement decreased according to the increase
in time of ultrasonic instrument and showed significant difference between 5 minutes
and the others (p<0.05.).

4. The tensile strength of resin cements showed no statistically differences according to
the ultrasonic instrumentation time.

In conclusion, it is considered that zinc phosphate cements is most affected by ultrasonic
instrumentations and resin cement is the least affected. When using ultrasonic instruments
the result avove should be used as an index.
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