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Fig. 1. The two implants with the cement-retained
abutments embedded in the block of acrylic resin.
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HE G218 JZUE Aol BAES A2
T A 25 QA AJHES Y] Z2FHo T AWE
Z gHetn e A, 3o A5 S vug A%
ANA gl AAE AUVl ol & Histaat ste
ufot},

I. A7 Xz o 2

1. d8e 28 HMZHFig. 1)

Mgl of2dE #7 £5(Orthodontic Resin,
Dentsply, USA)Uol 274 5mm, Z°] 16mm¢]
WA JZFE uFA 270(AF1B026, Osstem
Implant Co., Korea)& 3mm =% 1 47 A
7b Tmm7t S5 FastA 4XAAT. SvitE
o]-g-8}9d collar 4mm, %°] 6mm, 27 Smm, 7 A}
% 6 181 chamfer margin® 7| AHE §4]
& A5 (CAR 546, Osstem Implant Co., Korea)
of AZHE A E 20Nem®] =24 FHAHe=
AAstt, AL F58Eeg S35l
1=

R

2. F= ME M2 Fig. 2)

A2t die spacer(Nice Fit, Shofu Inc.,
Japan)E 28] =¥ &ta 5" 7 (Pattern Resin, GC
Co., Japan)2Z A4d & 28 4 (Biotec

Fig. 2. The twounit FPDs.



Table | . Temporary and permanent luting cements used in the study

Code Brand Type Manufacturer
TB Temp-bond Zinc oxide Kerr Co. USA
(eugenol) ”
TE Temp-bond NE Zinc oxide Kerr Co.. USA
{non-eugenol) -
Zinc oxide
TI IRM e ox Dentsply Inc., USA
(eugenol)
PP Hy-Bond Zinc polycarboxylat Shofu Inc.. J
Polycarboxylate cement Inc polycarboxylate olu ne., Japan
PZ Hy_BOnd .
Zine cement Zinc phosphate Shofu Inc., Japan
PG Fuji-cem Resin modified glass ionomer GC Co., Japan
PR Panavia F Resin composite Kuraray co., Japan

modelling wax, Bredent Co., Germany)Z 2mm ¥
Ao FEE . A48 53 s o
A Fgol F7 2mm, A7 4mme} F-& B3
A WEAZ e, AFF2Y (KDF
Cascom, Denken CO., Japan)olA 4% F+z28& &
&3 (Super 55, Soo-min synthesis Dental Material’s
Co.. Korea) 2.2 FZ8th. F2AE W EA |4
AAsA 253t AH7]AA AH G T 108&2] 7]
& @ujAstillA Wi Fx 2-E AAstn
disclosing medium(Fit-Checker, G-C Industrial
Dental Co., Japan) & ©| &3t AT LE o 7}8l

o F 10719 2 AHE Al e BE A%
gL FLA 23l A=A

3. AIHE §H& 3 Hedt

o] Agd] AHEH AHMEE Table 19l @alEM
o 7} A zate] 2| Al wte} 28 2 0.1mlE
2 FA]E o] &35t S stn BAEE U 7}
8 g ddstA AEsdct. BEES AU
AAAF) 3 &7t o g w2 F BeAEsE o4
atod 108 5<% bkgd] A §-& A &-(v] =] 2]
A3 715 96H) 3oL 2447t B9t A Lo A] HEx)
ATt AT E o] gt BE ] AHEE
AABATE 2+ FAE A Fo AMES] AAS
%6}1 BEEES 600C oA 1417t 308 B AFA
7 3 A7 MYAH T o] & A[HE A AA
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(Rem~ ovalon-1, Premier Dental Products Co.,
USA)7F e 253 A& 7] 302 5t A4
T RS AFGAY €58 T A4 A9
Hate AP o W o wkEg § 3
(Model RB000, R&B Co., Korea)olld 22
s} s5cE Al 7t A 52T A
Al 7 100089 FedE AlgetsTt. Z
uth 9 & EsIHon AlHE
= Algstsict

_{
an
©

=4
2
T

5

M s BN Nlo

=

321108 47 2%

4. BRI 5%

wHsA18 7] (Instron Universal Testing Machine
Model 4301, England)oﬂ AlHE YAAI7) 2

0.5mm/min9 £E2 <1A3Y-§ 713 & AW E]
w7t dold Ha &R & 71 S8
n.z =

Zr Aol i ded A, T 5 Huagk
7} FEHAE Table [, Fig. 37 2t} 9435 #@
Aglel dAl AllEE AtA o e A3 & 1
AL GFAHMEE 28 £ B}

24 A Z9

Hu
—t‘—l' mlo
ic)
M
e ol

r_>.i £

Agigt A3 (Table I, V) E<8
gk ko] 71 91912 (p¢0.0001), Duncan B8]
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o do MT
o 2 o
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He A9

=
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3to] AL A3 Ao} Table VoF 2t}
3 Ao #x82 PRT(101.05kg), PGE
(94.85kg), PZT(66.81kg), PP (51.35kg), TIT
(34.86kg), TES(23.54kg), TBF(15.5%g) £
2 3A Jelgten 72t AdF 2kl §l3t Aozt
AATHpC0.05).

=3 Fo] §x¥2 PRT(100.81kg) . PGT
(96.14kg), PZZ(53.15kg), PP (46.76kg), TI+
(29.54kg), TET(8.05kg), TBT(5.41kg) TAZ 3
A debt e PR PG, 2232 TETH TBT

Retentive force(Kg)

W Before thermocycling

80

H [ After thermocycling

60

40

B TE T PP

Cement

Pz PG PR

Trel| A=t Fef gk xpo] 7F SIATH(p)0.05).

AHE Z4zbe] edt A, $ FR1E 2ol E two
sample t-testZ AZ% A3 Table V3 2ow
TBZ, TE®, TIF, PZT% #93t zlel7l AR
o} (p€0.05)

Table [ . Retentive strength(kg) data for each luting agent

Fig. 3. Calculated retentive strength data for each
luting agent.

Code Before Thermocycling After Thermocycling
Mean SD Mean S

TB 15.59 1.06 541 0.86
TE 23.54 1.88 8.05 1.26
TI 34.86 3.67 29.54 5.67
PP 51.35 3.64 46.76 6.68
PZ 66.81 3.76 53.15 10.71
PG 94.85 4.57 96.14 8.58
PR 101.05 5.55 100.81 6.50

Table Il. The result of one-way ANOVA(before thermocycling)

Source DF Sum of Squares Mean Square F Value Pr)F
Material 6 68099.223 11349.871 818.16 €.0001
Error 63 873.961 13.872
Corrected Total 69 68973.187
Table IV. The result of one-way ANOVA(after thermocycling)
Source DF Sum of Squares Mean Square F Value Pr)F
Material 6 88833.833 14805.639 334.70 €.0001
Error 63 2786.880 44,236
Corrected Total 69 91620.713
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Table V. Duncan’s multiple range test

Code Before After
Thermocycling®*  Thermocycling*
TB A A
TE B A
TI C B
PP D C
Pz E D
PG F E
PR G E

* The same letter denotes groups that were not sig-
nificantly different from each other(p>0.05).

e
Az dXE S Holu, Al
BAE oM dET
geluk A0 A7t gepA
7hE5 H1 3l

AT Atz BHE ASHE HAE FAH
< %715 AT Schneider®E A F2] A=}
Vg fA8 e asignin silen, 59
Azlol] FHA3| o] o]® 9] A= Temp bond
NEE 250um aluminum oxide& sandblasting@t 7
27 M B fA1EE B oy} Temp bondE
50um aluminum oxide® sandblasting@ 73-3-cll
VB fAEE B QA AlHES] fAEo
£9 A4r)d vet 2edgn s ¥4,
Sqiuer 59& EHA = G AHES] FAHd 9
&g FA gyctn RausiArt

Maxwell 529 AAX| & o] &3 ATl =
5mme AR el Bal 3mme| Eol& 7HE A
Ao Ao yroZ "ol i 3% ot
CeraOne A F-& ©] 8-t AFo)A] Kent 592
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T Z7FHRARE AA A R9ATAE 4

B
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Table V. The resuits of two sample t-test

No. t Value Pr It
TB 23.42 (.0001
TE 21.62 {.0001
TI 2.49 0.0227
PP 1.91 0.0725
Pz 3.81 0.0013
PG -0.42 0.6822
PR 0.09 0.9305

A e F fAd Zasglen, Covey 52
CeraOne A thFol 9loid A9 e 4459
F7tell 714 3tA] ks B ut ot

2 AdME 7149 JERE AWFE AHEst
7| ol AlHES] A e YA eaE

THE
A P77k 7hssslth & Jhe) AlEE e
AT e AR ARSI A 9 PlA
Aoz AzHe &= 9l 01} R EQ] AlFriouIsTIeAD
oA} Al A S AjAESFA L™, Mathews 5772 B3
25 Qo AMER 208 ATET AFAIA &
A 7ol gARCR el Aolrt e
5 gt

Michalakis 5”& UCLA A/t &7l 2 unit =

Al ARIERZ 2R & /A8 S S48k
FHo| A 2 unit BAEME Temp bond$ Temp
bond NE®| 218 H1gke] 15.99%g, 23.25kge B
o folgh zlol7} gl et 4 unit REENM = 2+
7} 37.52kg, 38.21kgC.2 #2l3 2}ol7} fiRitia
Buslgth 2 unit A EE o] §3 2 4P e
AR ED AfF9] Az glofA] Fzhe] zbelr}
A2 = B3+ Temp bond2t Temp bond NE<]
#2138 o] 15.59kg, 23.54kgC 2 H]5=3 ATE B
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3 Bausigley 69 AAE e AdFE o
43 Ramp 5"& fA18o| 32.66kge|tia Ba
a3t 6° 9 AALE A e AUFE o83 & A
FolM = e d fA1Fo] 34.86kgSE Ramp 5"
of A}t FARIAY. 2 2 AgA IRMo]
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TUY AHE {28 JEUE HHE B3 4
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ttn Eug vt Qlr) £ Ao e ded A
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ABSTRACT

EFFECTS OF VARIOUS CEMENTS AND THERMOCYCLING
ON RETENTIVE STRENGTHS OF CEMENTED
IMPLANT-SUPPORTED PROSTHESES

Jae-Ho Cho, D.D.S., M.8.D,, Chang-Mo Jeong, D.D.S,, M.S.D., Ph D,
Young-Chan Jeon, D.D.S., M.S.D., Ph D.

Department. of Prosthodontics, Collage of Dentistry, Pusan National University

Statement of problem : In cemented implant-supported porstheses, it is still controversy what
kind of cement to use. However, the effect of thermocycling on retentive strength of cemented implant-
supported prostheses has not been well investigated.

Purpose : This study was tested to evaluate the effects of various cements and thermocycling
on retentive strengths of cemented implant-supported prostheses.

Material and methods : Prefabricated implant abutments, height 5mm, diameter 6mm, 3~
degree taper per side, with light chamfer margins were used. Ten specimens of two—unit fixed par-
tial denture were fabricated. The luting agents used for this study were three provisional luting
agents which were Temp bond, Temp bond NE, IRM and four permanent luting agents which were
Panavia F, Fuji-cem, Hy-bond Zinc cement, Hy-bond Polycarboxylate cement. 24 hours after cemen-
tation, the retentive strengths were measured by the universal testing machine with a cross-head
speed of 0.5mm/min. Then cementation procedures were repeated and specimens were thermocycled
1000 times at temperature of 5°C and 55C. After thermocycling, the retentive strengths were mea-
sured. _

Results : Before thermocycling, the retentive strengths were decreased with the sequence of
Panavia F, Fuji-cem, Hy-bond Zinc cement, Hy-bond Polycarboxylate cement, IRM, Temp bond
NE and Temp bond, and there were significant differences among each groups(p<0.05). After ther-
mocycling, the retentive strengths were decreased with the sequence of Panavia F, Fuji-cem, Hy-
bond Zinc cement, Hy-bond Polycarboxylate cement, IRM, Temp bond NE and Temp bond, and
there were no significant differences among Panavia F, Fuji-cem and Temp bond NE, Temp
bond(p»0.05). The retentive strengths before and after thermocycling showed significant differ-
ences in Hy-bond Zinc cement. IRM, Temp bond NE and Temp bond(p{0.05).

Conclusion : Within the limitation of this study, thermocycling do not affect the retentive strengths
of permanent luting agents but the retentive strengths of temporary cements were reduced sig-
nificantly after thermocyling.

Key words : Cemented implant, Luting agent, Retentive strength, Thermocycling
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