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AN ABSTRACT

## 4276106832 :MAJOR PROSTHODONTICS
KEY WORD: VENTING / CEMENT-RETAINED / IMPLANT / RETENTION / CALCITEK

NATHAWAT PLEUMSAMRAN: THE EFFECT OF CROWN VENTING ON RETENTION
OF CEMENT-RETAINED IMPLANT PROSTHESIS. THESIS ADVISOR: ASSO. PROF.
PANUPONG WONGTHAI, 102 pp. ISBN 974-17-2164-1.

Objective: The purposes of this study are to study the effect of crown venting and type of cement
on retention of cemented-retained implant prosthesis.

Materials and Methods: Eight Spline Calcitek implants were mounted in acrylic resin blocks in

pair. A titanium abutment was placed on each implant and torqued at 28.2 Ncm. The crowns were casted
with Nikel-Cromium alloy in pair and tested with three different cements. The three cements were: HY-

Bond® (Zinc Phosphate Cement), IRM® (Reinforced Zinc-oxide eugenol) and Resiment® (Resin cement).
After cementation, implant-abutment-casting assemblies were thermocycled in water bath at 5°C, room
temperature and 55 °C for 30 second dwell time per bath and 1500 cycles. Cyclic loading was applied
with Instron Dynamic UTM with peak load between 125 and 290 N at speed of 5 Hz. for 100,002 cycles.
Samples were subjected to a pull-out test using Instron UTM at crosshead speed of 5 mm./min. The load
required to de-cement each coping was recorded and mean values for each group calculated. The
crowns were vented and tested with the same method with different cements mentioned. Mean and
standard deviations of loads at failure were analyzed using Mann-Whitney U Test. Statistical significant
was set at p< 0.05. Result: The mean values (=SD) of loads in Newtons at failure (n=10) for the various
cements were as follows: In non-vented crowns of IRM®, Resiment® and HY-Bond® were 254.44 % 63.33,
233.50 & 70.72and 191.22 & 64.24, respectively. In vented crowns of Resiment®, IRM® and HY-Bond®

were 312.72 * 85.78, 236.30 & 77.16 and 152.67 T 54.98, respectively. Statistical test revealed no
significant difference between vented and non-vented ‘crowns for HY-Bond® and IRM® except for
Resiment®. In non-vented crowns there were no significant differences among any cement. In vented
crowns there were significant difference between HY-Bond® and IRM® and between HY-Bond® and

Resiment®, but no significant difference between IRM®and Resiment®. Conclusion: Venting has effect on
retention when using Resiment®, but not with HY-Bond® and IRM® at p< 0.05. In non-vented crowns, type
of cement has no effect on retention at p< 0.05. In vented crowns, type of cement has effect on retention

at p< 0.05.

Department......... PROSTHODONTICS.......... Student’'s signature...........cocoiiiii
Field of study......PROSTHODONTICS......... Advisor's signature.........cooooeeiiiii i
Academic year 2002
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L83 (autopolymerizing acrylic resin)
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"ﬂ”lﬂﬂ%‘ﬂﬂ‘]&mLL@%W@@@QSLMM@WF;I“] ‘]_W]F"IQ’WNiﬂNﬂ”I?VI’]ﬂ’]?VI@@@ULL@%L‘]J?EI‘LIL‘WEI‘LI
= T A 1 = o 1 tilJ
muumummﬂ ’Lumnmaummiﬂu
VLCZW/ mmﬂ‘mmiﬂmﬂu‘lu@ﬂwm.,,ummmumumm\‘lj Tagl Breeding LATAIUE

(1992) 1 °'1mi‘v1mmmﬂ?ﬂumﬂ‘ummLmNmﬂum‘mmmemm@uﬁuimﬂmmmmﬂ

a

= & o a = o 1 o o ©° o = dl % k24
LN mummm’mmmumﬂ?ﬂu Wauiuszudglusanandauiusninani ldannnasld

wrasdirannanlane mmiilys (machined titanium implant abutment) AUATELAWALA

Audunsutparanyse wudinstanIzsaniasnunaaslusnimenuarluiuss s A

o o

A o v P o P r— N ' =
LN@I%%LNH@]%U@WIEQTWH VL:H:HMWNLLmﬂWNﬂu NTeALUEdATY 0.05 LL@zﬂqluﬂq?ﬂﬁLﬂqx

FeaanndeyliuinAe TempBond, Life, uway IRM uanannilsanudnlunssensauiuia
% = o 1 1 dgj 1 o Y a = 1 = = 9
pasifiuFsananawaaen i A arN@amI s wA NN aNBnAe)

aMNNN3ANEIA8Y Koka wazAne (1995) lananisnngauusalunismaasauiuaan
InennlusananMduszuuNINeNAY9189 CeraOne (CeraOne  single-tooth  implant
system) TnemagaumeTnusiaestinfe darieanlds uauAuas (TempBond NE) uas

a 1

FITNRRANATINUG WUINAINIIEARAYIRIATALNUNEAGIY TarWagWATIus NAEa

u

:9

M

o o a

TempBond NE. etaidefnity fisziinledndny 0.01 sandelidaagdimsiivinnisilng
Lﬂmmmmﬂﬁmmiﬁmﬁmﬂdﬂﬁﬁﬁmiﬂmﬂmmm

Kent uazAnis (1996, 1997) lEnnnaAnsntiadeinnasion it naaemsasfiu
e laeminlusamdnfiflussuusnfiasifie9aes CeraOne (CeraOne  single-tooth
implant system) TagnaaausasfinufaNTiane Getaanlis wauyAuea (TempBond

NE), @ariaanlas gaues (TempBond) uar Gefwaamaduus tnavinnisuFaunauminy

1 &

Z\i\i‘ﬂ'ﬂ\‘lﬁ]')ﬁ@ﬂ@ﬂﬂ&*‘mqﬁ\l@\? LL@”ﬂ?mmmmmmumﬂm LLZ\]')VI'Wﬂ’]ﬁ")@IﬂWLLNﬂﬂVIVLﬁ?T IGIRECNG

[ % o o

Nog AT s ”Lummmmﬁ TempBond uaz TempBond NE agnaliiedndty Nsvsvuile

o

[ %

414ty 0.05 uATNUINANEITRIAUANHNASBAINIEAINE
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faNn Clayton wazAne (1997) lHvinnsingeuuselunisheasauiueaninasnil
Fandnifluszunsnifiesfien1ee CeraOne (CeraOne single-tooth implant system) Ine!
neaaUANLTNuEiNTiaRe darieenlas gauea (TempBond), nanalalaluimes@wus
(Fuji 1), lau3e nanglelelumefbwusd (Vitremer), Aauln@mnisdu (Panavia) waz T

Y1

Waaadimus wudn avuudausslunistianizans Seiwasmnguus iAngendn nang
0y

]

Talalume s 164% uargandn AouIndnsduTiuue 49% Nszduiudndny 0.05 lned

1 dl [~1 =< =l o o £ o d”d a & & a
AadsANuiusslunstianizizaediduanndasliluindsiine Fefeanlad gauea,
nanalalaluuefiwus, laise natalelaluwas@iuus, paulndnisdu, Taiweaws lfen
FANAFUAD 6.85, 17.46, 28.77, 30.90, WAz 46.06 Kg.

Ramp wazAz (1999) laN1n1sAnEIAIA N LIS IUNN9A9T 8T INUATaAs9 L

= a 4' o v da( ) = o % o = v
szuuINNaNglanilalagN1n 768319A2a UAUIUNILAZNINFE AN LAIMANININANAYE
Fusdann 6 sianese Uil TempBond, Provilink, Prototype, IRM, Neo-temp with
releasing agent kaz Neo-temp lagiIn1InAAaLANNLANANS NTzAutadIAty 0.05 LAy
TitaagdFaeansuaiusapenin linseuiiungasssialilii TempBond waz Provilink 1ien

AmudsussTunsasiteangauas liunnsneiy sesnly Prototype anialu IRM was
Neo-temp with releasing agent T47ivaa3saRluuAnsin gavine Neo-Temp liiAngegn

Covey WaTANLE (2000) TA%IN1sANEINATRITR ATBIANA N LA T HATeST INUATL
uaslunnainliaseuiungaluszungnineanaed CeraOne  WLAINNTNLENRNAI NGB

o o a = 1 1 =) dl Y a & = & 1 = 1 dl v
fanan s nineudnaseAnsdansie s TeriWedmnTings  waldinaunnsnaleld
Farfaanlns gauaa (ZOE) Hus NeziuiadiAty 0.05

. . ¥ o dl o v a ¥ = &
Michalakis Wazmnde (2000) ANNTIAdeLLIenin lFAAANNANMAI 19T UG
dam3nq 4 1iim Usznevliéag ImProv, Nogenol, TempBond NE waz TempBond Imenin
= ) & 4 & N By P o o do a
n13tinlussuufavan UCLA Taauiieaniiiy aesdauAasninaudassia fu @ dauusni

[ = o =l o [ 1 =< v [ % d’l 1 1 o
dusnineugessia  Feeansuatnistisinizantesllduingell Nogenol ldumnsneiu

Vo1

TempBond wazlidanastinnziiasngn AIuxA28 Improve uaz TempBond NE @alsiAn

v 1 1 !
nstiannzaINNduaziag luansneiu NezdutadnAty 0.05 daunaasiidusniianas

FeansuANstianizandesliuindall AngaAe Nogenol siaxniiliy TempBond fiu

[ o ]

! ¥ A ! ¥
TempBond NE @svieanssiaiilisingiu sanifly Improv GliAinistinnizgeqn Aeiuas

a =

2 o o o/ ol ¥ a2 A =
1@ qﬂf]?LLuxquLmﬁsﬁLNTWW]Nﬂ’]ﬂflﬁ‘ﬁlﬂlﬂqzu@ﬁl(ﬂ@'ﬂsﬁﬂﬂﬂﬂ Nogenol Iuﬂq?ﬂmﬁuﬂ@'ﬂlluq\?

y A a | AR o ~ ~a o X = o o
@Quﬁju@mﬂuuucﬂﬂmﬂll?"mWlﬂlﬂurﬁ‘mmV’]"J’]Nmﬁﬂ\‘]ﬂqﬁiuﬂq??ﬂ@@ﬂﬂV’]QWQJ@WWQJ
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Squier R.S. wavAnuz (2001) tennnsAnelFauiaulne s ndianlussuy 1Tl
TaeinnnmegaLLsTiTn lHAnANLELmAIesTILS 5 TliafAe FaiasnTiuus, Aew
NA&mTu (Panavia 21EX), nandlalalumaes, naralalalumefiainsdu way Teriaan bas
uaugAues Wugn paulwAssdy 1iAnstingegn sasaaunme daieams uaz nanalale

o

U fdTuty Feiaaassnliarlduansteiulun1eans dou nanalalaluwes way @arf

o o

aanlas uwaugAuea lHARNgaLazvNaassia A lluanssiuluneaia Nezdule
&1AtyY 0.05

FaN1 Acka warAuy (2002) leinnnamedaudnuidFauiisuingldsnieasly
sy 1T InedAonngeuazaeanndnesineiy wazlaviinimaseuussiin iinaaudx

= & 1 a o XK A e Aa = o ) a o v & Aa aI/
wanaesTusssrianuu Ui muusriamaanuuss1eE e naldmuudsiadansin
dauTinAe TempBond, Procem Was Sinegol wazlddinusiiinninsanainne wanns
vandaandwusd, nanalalaluwes was Jainedwndwus Idnan1magauAiwsannnlg

a ¥ = rvda’ 1 = g o= P | '
NAAIMHANNAITDITENURANUY  NQN wamsuandaian liAgean ?‘ﬂ\'lN’]L‘]JusLuﬂ@‘N ,

a q

P s

nanalaleluwes aniupunsay  Gaiveaams  uasgainehenguiduiuusidonso

q

o

Fumfannsneu s A i ld A nAo A uinaes Ty wazANgTess
manRnasaus i IFAnANNEN AN e AN NNI1AHN AN ﬁ@zﬁuﬂmﬁqﬁﬂ; 0.05
Mansour uaTAnLE (2002) AnEllFeuiias N8 Are9Ae LRLLINI NN ENTSLL
Tl Imeldwuwsd 6 9taAe TempBond NE, IRM, Hy-bond (FerfWeainm), Protec-Cem
(nanalalalumesiadnisdn), Durelon (AP fuandian) waz Panavia 21 (1TU TLaus)
WAt aFeeannafuanunnliifesfilAe Panavia 21 Durelon, Protec Cem, Hy
bond, IRM Wag Tempbond NE Taei Durelon uag Protec Cem TUANANSAUNIGRA Lay
Hy-Bond fiu IRM Tdumnsnenunieatis ﬁi:ﬁuﬁm‘?ﬁﬁa&l 0.05
ludanmesreacidunau) ulUfnd 1
Smunamneluangasiallil CFL= cement failure load 1iaausaRsTinnHAsaLiy

wqR; ZnP= Gerfiwaandiuus; TB= TempBond; TNE= TempBond NE; GI= nanalalalu

Was
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. o ~ = P e A
ANTINN 1 LL'&N‘H@S;I]@Lﬂ?ﬂ‘uLVIEI‘LI?W@%L@H@IWH?V]@@@ULL@%Lﬂ?HULWﬂUGﬁLNumﬁummﬂ

Tus N NTe9 WEUFN9] NN

t}jﬁﬂu Akca K; et al. Mansour A.; etal. | SquierR.;etal. | Kent DK, etal.
Wiidnwn 2002 2002 2001 1997
FrULUBNTIN Tl (4.1,4.8 mm.) | ITI (3.8 mm.) ITI (4.1 mm) CeraOne
i
1. Hunan
1.1 ANEY (NH.) | 4.0,56.5,7.0 3.5 5.5 5.0
1.2 A INADL 6 23AN a0l 8 89A" AU
1.3 4NINEY AHEHAR NN e ANEAR lifdaya
AnenuzEaUy
au
1.4 mstlagang | laiddeya Lindiays Tiddays Duralay: T, 14
i
1.5 Wi (1) | bifdeya Tdindays Liddaya 0.73
2. Ay
2.1 msUfuanw | 50 pm. Tdndays Tin plate nselld | Tididaya
e Aluminous oxide Panavia 21 EX
2.2 AuauAIeL | 1 1 1 1
WU
2.3 711319 Tindayas Cone, 1 flatside | {-Cone,*flat 6 Widta
side
2.4 gilsvaagaau | Liddays A nTe99au Shoulder with' ['Shoulder
bevel

Gold 77.3%, Pt
9.8%, Pd 8.9%

Nobel (Pd-Au-Ag)

Metal ceramic

alloy

Gold alloy Type
[
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[ = a = = ) '
LAMNTDYA L‘].G‘EIUWIEI‘]J?WEI@%L@H@IMW’I?W @’&@‘LILL@%Lﬂ?‘EULVIHU%LNMW%M@ﬂ’N“‘I

Tus e NTe Weusne NEUN (si)

;EL £l Akca K; et al. Mansour A.; etal. | SquierR.; etal. | Kent DK.; et al.
3. s
3.1 9liA 1. polycarboxylate | - ZnP = ZnP - ZnP
3 Brand - NINE - TNE - 1B
2. Gl 2 brand - IRM - Gl - TNE
3. Hybrid ionomer | - Polycarboxylate | = Modified Gl
4. Non-eugenol2 | - Modified Gl - Panavia
brand - Panavia
5. ZOE
6. ZnP
3.2 dUNAN ANNLTEN UL AN LITENULEN AONLTENUULE | AONLTEILULE
e e
3.3 usaiildne 50 H0piu 501. fanamudag | danpegnas
Buin10nn. | madaeriamen
5nn.
3.4 nanlunene | liddeya 101497 1019 10 W1
3.5 150m989 | 0.1 (NA.) Tifdiaya Ldsdaya 0.01 (¥a.)
TuAninun
3.6 die spacer | liifidaya 45931 (20 faaandnisan | lfideya
lumsais) Wuwanamn
3.7 38n97\4 Insulin syringe Lifidaya Wulssn 1 | dRsnasauiy
TG ATALINY i lsK
arianaiuli
uqﬂﬁ@m
3.8 gl lviTmus | lud s g s

Tua
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. o ~ = P e A
NN LL@@Q?J@H@L‘Lr%ﬂuLWﬂU?qﬂﬂzL@ﬂﬂluﬂ’]?Wﬂ@@ULL@zLﬂ?\HULWﬂUSﬁLNumﬁummq\ﬁj

TusnineNTe Weusne] NEuN (si)

t;J’jL &Il Akca K; et al. Mansour A.; etal. | SquierR.;etal. | Kent DK, etal.
35nn3
1. Load cell 1000 WA Tt days 50 kg. Tiddaya
2. crosshead 0.5 mm/s 0.5 5 5
speed (NN./mﬁ)
3. ANUIUAREN | 7 10 6 8
Tuusiazngu
4. 1NANAUNNST ﬁ’]mmﬁﬂﬂu 37°C, 100% 24 Gy 1’71' 37°C, 100%
NAADL ﬁ'ﬂﬂﬁﬂﬁ@qmmﬁj N TS ﬂmmqﬁ'ﬂﬂﬁﬁ ANNT NS
(24 °C), 24731, | 24 T AT 24 T
thermocycling
(5.1°C,56.1°
C)
5. Mfasnian | 14 14 14 et
6. 39 14N191N #198991n " 600°C 1,549 Taildn laifsaaziden
naun iy Clayton GH.; et al T34
= Gl
2NA
LR
Removalon-1
144 ultrasonic
30 U9
®  ultrasonic 30
il
7. ?‘ﬂluj Self cured resin Self cured resin

block (Orthocryl
2000)

block
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A Iy P = AN A s oa
ANTINN 1 LLN@Q%@H@L‘Ll?f;luLV]HU?WE@ZL@H@IMﬂ"I?‘W@@@ULL@ZLH?HULVIEUGTJLNH@?M@WWQ’I

TusnneNTe Weusne] NEUN (si)

EEL%LL Kent DK.; et al Koka S.; et al Clayton GH.; etal | Covey DA.; et al
YAdn 1996 1995 1997 2000
s2ULTR9T YN | CeraOne CeraOne CeraOne CeraOne
1. Wunan
1.1 ANQS (WW.) | 3.7,5.0 5.0 3.7 3.6,3.8,5.0
1.2 ANLBEN AU AU YUY AU
1.3 ANTNIHA TiNdoya hifideya hifdoya AN NAR e

ansousFauflu
!
1.4 nstlagang | wiwslanies | Duralay: Ue, T | Polyvinyl siloxane | laifidoya
1
1.5 ﬁuﬁﬁq ("IIQJZ) 0.58, 0.73 .78 0.58 0.577, 0.848,
0.731
2. AaATaNy
2.1 nsdfuann | laiddeya Tdddays 50 Lim, Tiddaya
A Aluminous oxide,
ultrasonic Tuﬁw
nNéw 5 17
2.2 RMUIUATAL | 1 1 1 1
Wi
2.3 31319 6 WiAEn 6 AL 6 WAL 6 WAL
2.4 71319289281 | Shoulder Shoulder Shoulder Shoulder

Gold alloy Type
1

Gold alloy Type
1

Gold alloy Type
[

Gold alloy Type
1l
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TusnineNTe Weusne] NEuN (si)

éL 21 Kent DK.; et al Koka S.; et al Clayton GH.; etal | Covey DA.; et al
3. Tinus
3.1 Tlm - ZnP - ZnP - TB - ZnP
- TB - TNE - Fujil (glass - TB
- TNE ionomer)
- Vitremer
(hybrid glass
ionomer)
- Panavia
(composite
resin)
- ZnP
3.2 doUNAN AINLTENUUZHT | AONLTENLUEEN | AIRLTEUUET | AN TEILLEIN
3.3 useiildne fanaaeaiama | 2.0n. 15 Nn. 20 HWFu
Faeniawin 2 nn
3.4 wa1lunIng | 10 Wi 10 W Lifidoya 10 W¥
3.5 15umsues | 0.01,0.02 0.02 Tifdaya 0.02
TuuAnnnn 1f
(N].)
3.6 die spacer | liifidaxa Tty Lifideya Lifidaya

3.7 350174

dANFaprau

v 1

ANFpsan

v 1

—S
fa
piaid)}
e
o

g
>

—S
.
°b
=2¢
©

g
>

= s I e 4 o 1o 4 o
TS winduwliadniana | wintiuliadaane
Auldunnngn Auliunnge
3.8 gl lvidmus | lad g g [ty

T4
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ANTINN 1 LL@N‘H@‘H@Liﬁﬂ‘uLVIEI‘LI?”IE@%L@H@IWH?V]@@@ULL@ZLﬂ?‘HULWﬂUGﬁLNumﬁummﬂ

TusnineNTe Weusne] NEuN (si)

EEL e Kent DK.; et al Koka S.; et al Clayton GH.; etal | Covey DA.; et al
aal
Q6N19
1. Load cell Tdddayas Tdddaya Tidaya Tiddaya
2. crosshead 5 5 5 5
speed (NN./mﬁ)
3. ANUIUARENN | 8 8 10 8

4. 19aNN9UNNT

37°C, 100%

37°C, 100%

weiladsin 37°C

37°C, 100%

NAKBL AELdE | Auaudng | uean 24 1y, | Anadudusing
2 diTg 24 Tala anniadlalvin 24 g

thermocycling 5°
C adu 55°C, 1
19 1000 8L

5. Mfasnian | Tl i G et

6. 78 bUN1T1N NIANAZAA NIATNAZRIR - - ud

nauun g AraLWlL AraLINlY Removalon-1 Removalon-1

cleaning solution

144 ultrasonic 20

W9

-~ TB,
TNE e
temporary
cement
remover

- nocd ZnP 16

Removalon-1

cleaning solution

14 ultrasonic 20

Tk

= AR TNE 1
fwm
temporary
cement
remover

natu ZnP 14

Removalon-1

T ultrasonic
15 117

- gINdzenn

= 50 Um.
Aluminous
oxide

- ultrasonic 15
il

- e

134 ultrasonic

- ipdanedaaa
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TusnineNTe Weusne] NEuN (si)

B:{L Bl Ramp MH.; et al Michalakis KX.; et al Breeding LC.; et al
YAdn 1999 2000 1992
FLULTRITIN I Sterioss Branemark system Core-Vent
1. Wunan
1.1 AYINEY (H3.) Tiddaya 5 5
1.2 AYNNIBEIN 6° YU 9°
1.3 ANINIHA Tiideya annnswinesldd | T8annmswites

90819929 Tanasuln

bt
1.4 nstlagang Polyviny! siloxane Light cured resin Wunstimdniusn
putty eI AaeT s
1.5 Wuia (1) 1.09 Tiddays 0.868
2. ATy
2.1 nsU5ugningn 600 °C 1.5 73 tia Tindays P GHT
dqg IR AT LN UFNe.
Uanelifiu
2.2 ANUIUATALAL 1 2,4 1
2.3 711319 Tdfdaya Hex UCLA PG
2.4 Uineres10y Chamfer [ERGRH Shoulder
2.5 ﬁa@ﬁl” M Pd-Ag High Gold-Pd High Pd
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A Iy P = AN A s oa
ANTINN 1 LLNN‘H@H@L‘l_ﬁ?f;l‘i_lLVIEI‘].I?’]F;I@ZL@EI@SLMH’]?VI@@@ULL@%Lﬂ?‘ﬂUL%ﬂuﬁﬁmum%ummﬂ

TusnneNTe Weusne] NEUN (si)

ideﬂu Ramp MH.; et al Michalakis KX.; et al Breeding LC.; et al
3. Tuus
3.1 1im - TB - ImProv - IRM
= Provilink = Nogenol - TB
- Prototype - TNE - Life (calcium
- |IRM -asiB hydroxide)
- Neo-temp with
releasing agent
- Neo-temp
3.2 AaUNAN ANNLTEN LW ANLFENUUZYN ANNLTENLLZYN

3.3 uganldne

£
Hanm 5 3N

(2
HanAaL19FImNA0Y

1IN 5 AN

v
fanma 10 JuN

6 nn. 6 NN
3.4 19a11unnne 10 WA 10 1N 10 W9
3.5 Bumsnesdwus | luiideya 0.01 Tiddaya

ANl ()

3.6 die spacer

Foil 0.001” (25 4u.)

Plastic sleeve

Foil 0.001” (25 Wu.)

3.7 38019 14T e FulsanldiiaasaLl 71114 abutment lalumaAsaniu
P sleeve
3.8 jllalWwuslng | 1l i T3
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TusnineNTe Weusne] NEuN (si)

;;’JjL )P Ramp MH.; et al Michalakis KX.; et al Breeding LC.; et al
35019
1. Load cell 500 nn. 500 Uaus 500 nn.
2. crosshead speed 5 1 5
(NH./179)
3. ANUIUAELINN 10 10 10

4. 1NANAUNIINARDL

wiluiin 37°¢ wnan

37°C, 100% AN

ANNNS 24 Tolug

dl a v a
NRUNNNYIad 50 W

48 TN,
5. MFs e 4 analog 15 uraglncae@imws
6. A8 lUNIUNNALNY | - 600 °C 1.5 T - Wi Cement - i1 Removalon-1
1lud waatlaas linidu removal solution 1 ultrasonic 5

- W1 Removalon-1
134 ultrasonic 50
=
UIN
7 =l
= ultrasonic 30 ® N
T

- w1

144 ultrasonic 15
=
U
- Pl
- 7999 ld LA RTE 16

A i
\waeeg

=
U9
o v £ 4
- e
- n999 ld RS s

A 1
W RLLH

7. 8w

A9h resin block

A9hU resin block

A9h4 resin block
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kTl

add o

= a a ] dld v |Qddl ¥ a a dl
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v 1
%

A Ao = A o A ' o oA > = pRi
V]N’]u”l N'{LQNH qﬂ"lﬁ‘ﬁﬂ‘]ﬁf’]LﬂﬂQﬂUgLﬂﬂ1ﬂNNqﬂuﬂ Lﬂ‘ﬂUVNWNﬂLﬂuﬂq?ﬂﬂﬂqlu?$UUV]1N

s nmenineiunaginurauladesialiil

f
= a a ]

o t% a . @ A o a Yy o v
N9 iRsda (venting) NUFMMAIRTEIATALNY  unNTUARALAYIININN

a

4 1
=S

AsaUNUA A LULATNAUFIUANNINTY  ananlalaanisaanlsid s b lun1stinnsa L
AungndeetnieluasauiuinieszunseanniegitdaniesuuaiAta(Bassett, 1966;
Cooper wazAny, 1971; Kaufman kazAnds, 1961; Van Nortwick Lkay Gettleman, 1981)

TatFuunazingillatueg Auaiuniesiunaziinisasey  Tuiunmudeauasiunsu

i
vl ¥

Tnnjanunsnianggaenanalinsulnaaudaulinislassudouluiundrdinaziiniaans

dl a v A’j [~ £
NUTIUNIN AN LRI LEI

A o

UseTaminlglsznnsniisaaanisnagitlapatialsildnanlun1an 1 asa iy

o o o = - o= olh I o -2 Py
fonanduas  daiuilsslamiduanlunstinduusnladssazinanlunismiundunaz las

nsuuzn RN s I lun sl W nguni  4-META  (4-methacryloyloxyethyl trimellitate

anhydride) udqulsynevuilaldlunisiinnseu A uiuduassnans (Wu uas Wilson, 1994)
dsj rd‘ Yo = dl o v a % % o a QI
wanannilszlaaiinlesulnensaaanisNNa Az UNKUULA RN AUFINANF7INTRNINES
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SELUURALIENITIAE

J8naUnsaluaziENMINaang

[

Janainsal
s ninenaiin Dual-surface, machined titanium alloy Wag hydroxylapatite, self-

m . . ® Y ]
tapping kAT threaded 183 Sulzer Calcitek Splinet (Spline TwistMax MP-1 ") AUALAUNA
AUENAN 3.75 Nu. AIINED 10 W3, (CAT# 2101, LOT# 0204853) A1 8 Fa (ﬁqgﬂﬁﬂ

WFBNFINAN titanium 283 Sulzer Calcitek Spline™ WUIAKWENAUEINATG 4.0 NN, WazHL

[ %

280 4.5 NN, IpedUuNm cuff 2 WM. (CAT# 1520, LOT# 017330) @119 8 Fia (F931l#i2)

au

wianangeinfanan 8 Fn WAT temporary gingival cuffs WULITWNY TUNALEWENAWENATG 4.0

'
[ a

NN AINGN 5 NN, AUl 2 Fd (A93U73) AT UszuamuANusaa1edLisEM Calcitek

a

(Calcitek, Carlsbad, CA) @qlsfusediisiud 28.2 Hafu-m.a. (CAT# 0443) wWiau Hex

Inserts 141A 0.050 W3 (CAT# 0498) (A931lNn4) A miuduangsiauaniuiusoausafingm

U1 uansdns NN il maasa

91I72: uanssiauannianangtin

g‘ﬂﬁS: WAMN temporary gingival cuffs

7U4: uanstlszuapruAnudauay Hex insert
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91I75: uansTusiieaNTianldnaasuae 1) Geinasma Tus 2) IRM 3) Resiment

G $ e )
NISLATANTUAIDEY

WwisNTADTUFNAENTNINANTALANTHANRR (putty type) 2R NE1aXENIXEGa=

18x28x27 . tnedlunulavzegiitlannun 0.6 NN, AaNsaUAudie@aiy anduiiuu
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wanannla A ntuiinisianzgine iilunegaessasninenlinadauaneniuidu[i el
nansressantadsas sy Tneldiazas miling machine ALIS MINICRUISE 100 (Artiglio,

ltalia) fagila 7
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91IN7: uARwATAS milling machine (ALIS MINICRUISE 100)

dl v o 74 dl v 1 a ?:/ o o

wWalFiunlunisianzaunuiuLas A LA una [duunsunatgminla  antutisasmn
A Ry o B = a o ' o .
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gy M ld A neNE AR ARULEUNANdRN d luALrLsRdaan1uaz LA LU
Auiageasia BinnnansadeuANauulng ELATesdN9aA97NaUNY (surveyor, NEY) (A4

gﬂﬁ' 8)

= N o A o
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autopolymerized transparent resin) 1 3. ANYWINNTIANZIANT LU
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FulatUALINLea
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LHUNAERNIARIaaIuNR TRy TALAUIZ LU INAANNIANUT19aIFA TN e NN A
dszannilifegiBnaevveaiindalau welidui Maeenvesiagnldiuisssatng ain
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1 v
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a o ]
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7UN11: uans Gi-mask i ldlidanaatuuiunanasinla
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Waliurisdaneinangaaananniii (fegilin1s)



45

JUN15: WARSLYNANAENNAIAINANaANAINITINYTAS

v 73 1
aniudu Temporary gingival cuffs TleaedFReaniietinLELnadRin laaanannuyasa

atine Ineliifludunsesasnines agldausnasnesegil 16

91l716: UAANTUANRLNMAIANTU temporary gingival cuffs 8ANTIYABNFY
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NINTATVREDLAMNIUUIBI NN ENENATI IR Temporary gingival cuffs 11
v 1
UINNNENTIFBI LAINIUTINFRBE L ULILEALLLNA® (surveying table) AlaU5y

Tuuiunususudsannsldszdunndusataadn (Fag1ln17)

31N17: wansnsldszpudndusadaafussiuintiauuuvaalinunuluiusy

aniuldezundede $am (Analyzing rod) 999NALANLE19T84 temporary gingival cuffs 19
a2 NAU IneazUNAEN Fan AZFReUULNLANWENT29 temporary gingival cuffs %N

A (Fag119118)

21/9118: LaPINIT A UNAET Fam AR IULWIFN e

U
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k1l

50 Um. (Korox, Bego) FNANEZaNABNASIlLAREiN AL Az A AN TN AN
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nageudniuguin w22
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3
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Ultrabrush plus (Microrush corporation, WI, USA) (ﬁﬁgﬂﬁ%)
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71723: uanauilssdniFagy Ultrabrush plus (Microrush corporation, Wi, USA)

Aeuluaasprauiuliionazadane  anuulaianalidnnludnenclaon waatinling

sngiinuiin 5 nn. unan 15 wailAses Loading device (59g117124)

21/7124: uamnaAsas Loading device
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AN llvin Thermocycling (Aa31#125)

3UN25; wamsgarsasianldlunisia Thermocycling

q

Tnarhawnulitindursemasey AvuaaamnianIgalin 5°C, aouuninsenansdoesin

a

serIngLiangMnRTes wasqungugani 55 °C Taeldinan 30 duinluusiazguingi

Wuauwan 1500 a1 anthuinldnageusqeiAzes Dynamic UTM Instron 8516 (Instron

223 Engineering Corp., Canton, MA, USA) (A431/9126)

51/7126: uanLAzaY Dynamic UTM lunnsnaaaul cyclic loading
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71in28: uananistinteasilenldlunimageuidniuweses Dynamic UTM
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gﬂﬁZQ: udAgLATES UTM (Instron 223 Engineering Corp., Canton, MA, USA)
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AN919712 : WAASAN cement failure load (CFL) wa4@iNuFaaniianfe Tarnagiwng s

waz IRM IneRsn1snageuaeanuLAa 1) Thermocycling AeRIN1TNAgaL lagN13Mn

MARNUIN

80

v
Thermocycling aeiNaLAEn 2) None AaN1T b9 Thermocycling LLag cyclic loading

A1 Cement Failure Load (19614) ANTRAURITLNUA

ABMInAdal Zinc phosphate Cement IRM
Thermocycling 17516 253.27
Thermocycling 252.78 205.67
Thermocycling 150.04 218.94
Thermocycling 149.22 331.89
Thermocycling 266.40 244 .43
Thermocycling 143.97 293.66
None 238.92 128.75
None 177.76 159.62
None 201.38 222.00
None 111.26 195.58
None 259.40 200.44
None 142.47 216.62

A9 3: UAASAFNG 9 NRadAYes FariWeanm 3x1d9%n thermocycling fiu livin Thermocycling

METHOD Mean Median Std. Deviation | Maximum | Minimum | N
Thermocycling 189.5952 | 162.5975 55.4556 266.40 143.97 6
none 188.5297 | 189.5690 56.4544 259.40 111.26 6

FN99T 4: WAARAGIN ] N9ATIRTEY IRM 921191991 thermocycling Al laivin Thermocycling

METHOD Mean Median Std. Deviation | Maximum | Minimum | N
Thermocycling | 257.9763| 248.8480 47.3319 331.89 205.67 6
none 187.1690| 198.0115 36.0533 222.00 128.75 6
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AN9N9 5: LAASANNARBUNNAD AUBITIFTNAA LN AT L3146

Mann-Whitney Test

CFL
Mann-Whitney U 17.000
Wilcoxon W 38.000
/i -.160
Asymp. Sig. (2-tailed) .873

AN9199 6: LAASANNARALNINAT AR IRM

Mann-Whitney Test

CFL
Mann-Whitney U 3.000
Wilcoxon W 24.000
Z -2.402
Asymp. Sig. (2-tailed) .016

R399 7: UARAYAT cement failure load (CFL) WzausemnansinlinsatiuigandnlAutienia

a = o = 1  a
ST TG EOT T R PR EA GG

SFLI00ENN | WNEIRITUY | TrAeE I aiilm AN CFL (376114)
1 1 Fariwaame Tl it 234.785
2 2 Agrineave Tidgdln 250.329
3 3 Aarinoams Taifig\le 111.487
4 4 Bariwaaws Tl 192.579
1 Farinloans Taifig e 181.205
6 2 Fariwaawms Tl 255.203
7 3 Tarinoams Taifig e 198.828
8 4 Fariwaame Tl il 274.123
9 3 Tarinaan Tddgaln 104.075
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R3I89 7: UWARASAN cement failure load (CFL) Wrauwsemanvinliasauiumigandnlautienia

a = & = A '
mummmmummzmmLmﬂmugmm (51|)

SFLIR90ENN | MNEeITU | TTinveE s aiilm AN CFL (37611)
10 4 Fariwaame Tl 109.557
11 1 IRM Tdfgiln 246.281
12 2 IRM Tddg e 201.743
13 3 IRM Tddg e 236.607
14 4 IRM Taifig\dn 211.275
15 1 IRM Tddg e 160.274
16 2 IRM Taifig\dn 208.220
17 3 IRM Taddgitla 293.090
18 4 IRM Laifig\dn 354.463
19 1 IRM Taidgitla 337.808
20 2 IRM Tddgidln 294.658
21 1 Resiment Tddgitla 259.364
22 3 Resiment Tddgidln 165.931
23 4 Resiment Tddg e 111.521
24 1 Resiment T dln 287.065
25 3 Resiment Taifig\dn 279.792
26 4 Resiment Tidg e 253.253
27 1 Resiment Taifig\dn 308.393
28 2 Resiment Tddgdln 273.135
29 3 Resiment Taifgidn 268.407
30 4 Resiment Ti¥zitln 128.123
31 1 Tarinaawn {3\ 182.310
32 2 Fariwaame Hg\ila 174.832
33 3 Tarinaawn {3\ 108.325
34 4 Fariwaame Hg\ila 76.792
35 1 Tarinaawn {3\ 148.407
36 2 Fariwaame Hg\ila 227.393
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R3I89 7: UWARASAN cement failure load (CFL) Wrauwsemanvinliasauiumigandnlautienia

a = & = A '
mummmmummzmmLmﬂmugmm (51|)

SFLIR90ENN | MNEeITU | TTinveE s aiilm AN CFL (37611)
37 3 Fariwaame Hg\ila 113.203
38 4 Tarinaawn {3\ 83.723
39 1 Fariwaame H3\1la 189.460
40 2 Fariulaams H3\1lm 222,263
41 1 Resiment H31tle 476.044
42 2 Resiment H3\1ln 419.797
43 3 Resiment H31tle 317.316
44 4 Resiment H3:1n 314.046
45 1 Resiment Hg1tle 193.445
46 2 Resiment H311lm 292.348
47 3 Resiment {3\ 261.052
48 4 Resiment H3\1la 212.195
49 3 Resiment H3\1n 336.744
50 4 Resiment H3\1la 304.252
51 2 IRM Vent 246.332
52 3 IRM Vent 277.622
53 4 IRM Vent 186.022
54 1 IRM Vent 348.688
55 2 IRM Vent 283.291
56 3 IRM Vent 328.460
57 4 IRM Vent 218.433
58 1 IRM Vent 152.590
59 2 IRM Vent 100.879
60 4 IRM Vent 220.731
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P99l 8: uansAsaRRTesTLT A 7 WeliflgTlauunseuiu
CEMENT N [Mean Median | Std. Deviation | Maximum | Minimum
IRM 10| 254.44190| 241.44400 63.32845 354.463| 160.274
ZincPhosphate | 10| 191.21710| 195.70350 64.23826 274123 104.075
Resiment 10| 233.49840| 263.88550 70.72516 308.393| 111.521

dl 1 aa = & A ] dll A  a
AN 9: LAANANNINADAURITLN LA TUAF NN i Lmugmmuum@uﬁu

CEMENT N Mean Median | Std. Deviation | Maximum | Minimum
IRM 10| 236.30480| 233.53150 77.15536| 348.688| 100.879
ZincPhosphate | 10| 152.67080| 161.61950 54.97813| 227.393 76.792
Resiment 10 312.72390| 309.14900 85.78290| 476.044 193.445

dl | aa a 3 = o 1 = a A
AN9199 10; LAAYAMMARDUNINADH FDITNNNDAWATLNUE 7211919 NLL@SVLNNEL‘]JE'TLIHV’]?@UWN

Mann-Whitney Test

CFL
Mann-Whitney U 30.000
Wilcoxon W 85.000
Z -1.512
Asymp: Sig. (2-tailed) 131
Exact-Sig: [2*(1-tailed Sig.)] .143(a)
Sig. .146(b)
Monte Carlo-Sig. (2-tailed) Lower Bound .140
90% Confidence Interval
Upper Bound 152
a Not corrected for ties.
b Based on 10000 sampled tables with starting seed 329836257 .




FN39% 11: WAAIAIARALINNATA 199 IRM 33119 Huazliigidlauunsaui

Mann-Whitney Test

CFL

Mann-Whitney U 44.000

Wilcoxon W 99.000

£ -.454

Asymp. Sig. (2-tailed) .650

Exact Sig. [2*(1-tailed Sig.)] .684(a)

Sig. .684(b)

Monte Carlo Sig. (2-tailed) Lower Bound .676
90% Confidence Interval

Upper Bound .691

a Not corrected for ties.

b Based on 10000 sampled tables with starting seed 92208573.

N3N 12: UAPNAMARBLNINATFA 199 Resiment 551919 Huazlidgitlavuunsauiy

Mann-Whitney Test

CFL

Mann-Whitney U 21.000

Wilcoxon W 76.000

Z -2.192

Asymp. Sig. (2-tailed) .028

Exact Sig. [2%(1-tailed Sig.)] .029(a)

Sig. .032(b)

Monte Carlo Sig. (2-tailed) Lower Bound .029
90% Confidence Interval

Upper Bound .035

a Not corrected for ties.

b Based on 10000 sampled tables with starting seed 1993510611.




1997t 13 uaneAMARELN AR RTRINTi g DnuuAsa Ui
Kruskal Wallis Test
Test Statistics(b,c)
CFL
Chi-Square 4.725
df 2
Asymp. Sig. .094
Sig. .090(a)
Monte Carlo Sig. Lower Bound .085
90% Confidence Interval
Upper Bound .095

a Based on 10000 sampled tables with starting seed 2000000.

b Kruskal Wallis Test

¢ Grouping Variable; CEMENT

FINTNT 14 UAPIAMARDLNNATATINI NS TlALIUATRLITY

Kruskal Wallis Test

Test Statistics(b,c)

CFL
Chi-Square 13.659
df 2
Asymp. Sig. .001
Sig. .001(a)
Monte Carlo Sig. Lower Bound .000
90% Confidence Interval
Upper Bound .001

a Based on 10000 sampled tables with starting seed 1314643744.

b Kruskal Wallis Test

¢ Grouping Variable: CEMENT




F1997 15 WAAIAMARDLNNATRIENINN IRM L Ferinaamadimus lilgitlnuumseuiy

Mann-Whitney Test

CFL

Mann-Whitney U 25.000

Wilcoxon W 80.000

Z -1.890

Asymp. Sig. (2-tailed) .059

Exact Sig. [2*(1-tailed Sig.)] .063(a)

Sig. .064(b)

Monte Carlo Sig. (2-tailed) Lower Bound .059
90% Confidence Interval

Upper Bound .068

a Not corrected for ties.

b Based on 10000 sampled tables with starting seed 2000000.
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5119999 16 UAPNATNAABLINNATRAIENIN Resiment Tudariaaindiuus il auuasani

Mann-Whitney Test

CFL

Mann-Whitney U 26.000

Wilcoxon W 81.000

Z -1.814

Asymp. Sig. (2-tailed) .070

Exact Sig. [2%(1-tailed Sig.)] .075(a)

Sig. .075(b)

Monte Carlo Sig. (2-tailed) Lower Bound .071
90% Confidence Interval

Upper Bound .080

a Not corrected for ties.

b Based on 10000 sampled tables with starting seed 624387341.




FN997 17 WAAIATMARRLNNANRTZUIN Resiment L IRM Tilgitlnuumsanily

Mann-Whitney Test

CFL

Mann-Whitney U 45.000

Wilcoxon W 100.000

Z -.378

Asymp. Sig. (2-tailed) .705

Exact Sig. [2*(1-tailed Sig.)] .739(a)

Sig. .745(b)

Monte Carlo Sig. (2-tailed) Lower Bound .738
90% Confidence Interval

Upper Bound .53

a Not corrected for ties.

b Based on 10000 sampled tables with starting seed 926214481.
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A"919% 18 WAPNATMAABLNNAT AN IRM iU Serinaaindiuus Agdlavunsauiy

Mann-Whitney Test

CFL

Mann-Whitney U 20.000

Wilcoxon W 75.000

Z -2.268

Asymp. Sig. (2-tailed) .023

Exact Sig. [2%(1-tailed Sig.)] .023(a)

Sig. .021(b)

Monte Carlo Sig. (2-tailed) Lower Bound .018
90% Confidence Interval

Upper Bound .023

a Not corrected for ties.

b Based on 10000 sampled tables with starting seed 221623949.
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P1919 19 uRIAMARELNNSARRIZNING Resiment U SarfWaginadiuus Hgdlauuasauiy
Mann-Whitney Test
CFL
Mann-Whitney U 4.000
Wilcoxon W 59.000
£ -3.477
Asymp. Sig. (2-tailed) .001
Exact Sig. [2*(1-tailed Sig.)] .000(a)
Sig. .000(b)
Monte Carlo Sig. (2-tailed) Lower Bound .000
90% Confidence Interval
Upper Bound .000
a Not corrected for ties.
b Based on 10000 sampled tables with starting seed 1502173562.

5119199 20UARNANNARBLININATNAFENIN Resiment il IRM H3itlaviumasauiy

Mann-Whitney Test

CFL

Mann-Whitney U 27.000

Wilcoxon W 82.000

7 -1.739

Asymp. Sig. (2-tailed) .082

Exact Sig. [2*(1-tailed Sig.)] .089(a)

Sig. .087(b)

Monte Carlo Sig. (2-tailed) Lower Bound .082
90% Confidence Interval

Upper Bound .091

a Not corrected for ties.

b Based on 10000 sampled tables with starting seed 957002199.
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