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EFFECT OF THERMOCYCLING ON SHEAR BOND STRENGTH OF
A HARD DIRECT RELINE MATERIAL TO A DENTURE BASE

AN ABSTRACT
BY
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July 2015



Kanokporn Tumthong. (2015). Effect of thermocycling on shear bond strength of a hard direct
reline material to a denture base. Master thesis, M.S. (Dentistry). Bangkok:
Graduate School, Srinakharinwirot University. Advisor Committee:

PH.D. Wallapat Santawisuk.

Objectives This study evaluated the influence of thermocycling on shear bond
strength of a hard direct reline resin to a denture base

Methods Sixty heat-cured acrylic resin disks were fabricated and divided into 4
groups (n=15): 1) Control group (non-thermocycling) 2) thermocycling 5,000 cycles before
bonding to a reline resin 3) thermocycling 5,000 cycles before and after bonding to a reline
resin 4) thermocycling 5,000 cycles before bonding to a reline resin and 10,000 cycles after
bonding to a reline resin. The acrylic resin surface was treated with the solution of methyl
formate and methyl acetate and adhesive of Tokuyama Rebase Il and bonded with a reline
material (bonding area 5 mm diameter). The shear bond strength test was performed using
a Universal testing machine. Data were statistically analyzed using one-way ANOVA and
Tamhane’s T2 test at 0.05 significance level.

Results The mean shear bond strength between the non-thermocycling and the
thermocycling before bonding groups were not significantly different. The thermocycling
5,000 and 10,000 cycles before and after bonding group had significantly lower shear bond
strength than those of the others (p<0.05).

Conclusion The Shear bond strength of the hard direct reline resin to the denture
base were influenced by thermocycling. Thermocycling 5,000 and 10,000 cycles after
bonding to the reline resin could decrease the shear bond strength of the hard direct reline

resin to the denture base.
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waliWwfsnagluanmwildnuldd Ssdasdnmadagiionduuinorinaunnd iWaasa
) a g A (18) A a v o a a a [l
smwlugasthn uazialug oy Samuasugulasandieiaguduaiugusiada
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1.12 WAnuhatalaa
1.13 LidTaT1IaLazNAL NI TZRIA

1.14 Y8aganuTanaaniNta gy mweNanIILua?

= 6 A 1 @ A ' o
1.15 "Luuuauamawmmaaagmam@mmum



2. FUAVBITAAHING I
TaqLasugw udeanidu 2 aiie Ae TaquaSugiushiau (soft denture liners)
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(5,29)
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penetrating polymer network; IPN ANUUTILTINIIeAaTEnITRgLITULE TN IUAL
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(mechanical surface modification) LaZNITUITURNTWANBERINIILAL (chemical surface
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modification) mmmmmﬂmwm 81‘1&’3&@1 LS‘H%LE‘T?N;@’]%H@]@]@ng’]%WumilSJVL@]@]?J% na
(32)

Usugnvuianena launi mslwanse nsauSminiizesgunmisy nsvildifia

(33-34) 5)

1 ¥ =Y U 3 o 4 QI a 4 =) 1
NIANNTOUYDINE waznsltiamass FudaiuuSn st siLaznsEae HN19NA

SIUNITUTURNIWABEINIILAT LN O FILFETUATUNTHIBLALANTUNINTNY 8 INaUDLND IV

s a a [ svd;

a v v o S (32-35) ° @
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(3
1. MINATFBUAMNLDILIIBALHDW (Shear bond strength test)
ﬂ’]i‘ﬂ@]ﬁﬂﬂ%’]ﬂlﬂﬂﬁ’mu‘ﬁ\‘iLLix‘lﬁ@]Laﬂu RINNIDNARDUATNNUIATITURINR/VD
. . . . 44 '

American society for testing and materials (ASTM standards) ®u18L18% D 4501( )I@ ol &5
{ ' ] o { o A ') ]
ﬁiazmas:wnaaama@g‘ﬁmaomimaau (mwﬂs:nau 1) DINANIINARBUNNWLIT NITLAN
L a &/ A a ' ' o & 1 ,&' o = =S
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T
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F Ao wsaidaw niaoidn Haan (N)
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2. MINAFIVAMANWLLIIAY (tensile bond strength)

NMILAINTUA08719 LaTeutdunIsurenIaonssnszuan (bar- W38 rod-shape)
<& =S o =3 Aa s o a Aa A v v A 1 )
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[ [
3. MINAFADUANNLLYILIIAAYING (transverse bond strength test)

NIINAFIUFINITONAFAU IAATNNIATIIUEINAVDY International standards

o o a (45) 4 v -
organization specification a1@UN 1567 sﬁoLﬂummg’mmimaawaogﬁ'u,wummmu@
a 6 = nq' s [ ni o ] 1 a
wadlNas lasiasunduaiagnanazsinunagauidunssunis (bar-shape) nagaulaslausiaa
(compressive load) RMINILTMATINANANNINIVBIIES (MWUIzNaY 3) NMInaxeusiiaiiil
fas1rialunisudana auLA (stress) NuTIMIasdavas wmisuusTaaiaTugwdn
naanannaedads lasluamzrinimaassazifionisldsseanmislauss 3 qa (3-point
. = { o [ ' a ! o & '
bending mode) T3afNasuTidnazldiuussnnniuTimdu minszansussnaluiagiuat
AUANUNUIVDITRG T2LTZRNINIANTOITUUITUNY LATNBQARVBIFNINTANEW (elastic
A o ' = o a a . @
modulus) TidAwagarvaIsNwiantuasg Ui uLazTRqIITwaTNI Ui L

<& a

SINALAANNLARNLSII I YA DUBINRANIFAINA LN AIN AITATWI IAIAIANUUTILIIA A

q

o Y (40,46)
VI FIUIDNATWD va@ﬁ]’mi;{@]i

3FI
2bh?

6 A AMANULDILTINATINY KibELd LUnzwIaaa (MPa)

F fa @hl,mﬁqaﬁq@ wiatdu #1au (N)

| fa mmmaizmw'«g‘@ﬁiaﬁmmmﬁaai'w wietdu Jadiwas (mm)
b Ao ANWNTITeITUAIBENS meTn Tadwas (mm)

h fia ANugIIRITUMets mihodu Sadwas (mm)
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MWUIzNaY 3 MINARAUAILUIIAATIN

o [ 2K A B . AL a o & a
aﬂwm:mmaummiummwa (bonding  failure) V]W%N’]‘UE]G']&@JLNE]Lﬂ@IﬂW?

uanhn wudeanteiiu 3 sluny Ae ANMNRUARILLLEARA (adhesive failure) @A AW

v
[ v

v { a &‘ { a 1 a 1 Nt { 1
RULNAITLAATUNUTIIWIZTNINAITOUADVAIIRANIFHDY ATNANIARILLULTO UL

q

. . v { a g ¥ s v .
(cohesive failure) fa m’mtcmmmﬁm@mumﬂmﬁamq LRZAMNANLARILLUNEN (mixed
, 3 . & |z B Y . A -
failure) fia ANMNRULAAINNATUNFUNUNIVTIUITNINIAITOLARVDIIT NIFDS uazneln

& o (6)
§752)8) ﬁ@]‘

o %) A aa (47
NNSEALAIMN9BINN (Biodegradation) manaqwsﬁuaxman( )

=

MIFA1LAINNTINN (Biodegradation) vadigananldauwnialutastn nuneds

9 U

> A

MU ReuLUFNLANINAT NIMEMN LasRNUALTINAT8IIRALIEINNENNIZFILIAR DY

q

lusastn
mulugesthnizgdasdudanuannzunadenndudau NUsznaudInanIegg an
' = & aa A Ao A ! v a
melw 1w 1sdw tawlod wuafiise wazanaewenNFINTUYIENIU Tasainaliiia
& @ ~ = A ) v a a
UJngnisod nIsa1w@In1ginw saidunszuaunisfenasinaliiienisdfsuudas

auu’”ﬁmam"’aqammﬁ LRZANANIENUGINITITINW

mm@;'ﬂmmn‘ﬁmmsamﬂ(;f'amo%'amwmmi'aq
ﬂ']'saa'mm”’amafﬁ’smwmaﬁaql,ﬁmnﬂ%a’mﬂﬁ]ﬁ?ﬂ VT% NNIIANE NTUALAEN

msmasmu,ﬂaqmvmu:uLLazmmJasml,l,ﬂmmamumﬂadmuﬂszmu
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laglausetn g AwdusauNainuiiasn 2 Hz lasdsiwinsauvasnislauss 11,000 uas

=
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a a Y & & o .
mstdagnuilasamnnanuusanigwtiluasnaz (thermocycling)

=2 A @ a A o = @ o
NIIANBILN El')ﬂllﬂ’]il.'ﬂaU%LLI]axﬁQM%QNLLH']J‘JE]%LU%L']?%QN%'JZ Lﬂ%ﬂ']i"ﬂ']ﬂﬂﬂ

(4-5,9-11)

gnzlutasln Lﬁalﬁ’lumsmaaui'a@;waﬁt,ua%ﬁlﬁumaﬁummm uzinlwidn
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9,29, '
IANTALTUR UaT 60 pIFLTaLToE BIDILNING 522 AIANLTRLDIR LAz 5542 2IA0
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1uam’a:L%uﬁmaaaNa@aﬁuumao'sa@;waamammml*‘ﬁmﬂmﬁw% TN UITTILLT
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v

(maximum fracture load) VaIg uWINBNLAzHWNBNNLEINIIUMILIFQLITULRTNZIUEWE
Tokuyama Rebase Fast Il 41808988 9ARE&1ARAINNNIINARIUAINTLURuHULS9
P @ I o = (7) !
paunpiiuuuiowdwduiimi uazanns@nwves Machado uazame ludl 20127 wudn
A A Y It [ A = ! .
mMiulasuudssgunnduunfoutdmdudmiziinaaanuudiusidausinszunn (impact
strength) U8979&QLITULEINFMEWD Tokuyama Rebase Il uazg1wnwfisuina Lucitone 550
Matugiudroizquafuriaidoinuda Lucitone 550 udlusmzidoaiuinuiinis

]
3 a v

wWasuudasgungd lddnadagunwfisanivihdradaqine Lucitone 550 uazlifinasdaiag
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L3TuLesNgUiRe Ufi-Gel Hard, New-Truliner uaz Kooliner uazgswuin laiflannuuandroni

o s

28IANYRAYVBINULNYNNLRINFINGIE Tokuyama Rebase Il , Ufi-Gel Hard, New-Truliner

]
1 a o v

LAz Kooliner 3:®3NdnNadnyinnIInasauan slmsmﬁmw,maaqm%gﬁua:mjwﬁ"l,&i"lﬁmaau

9

% { a ' . 5 o
dromudfsuulasgmnnd agslifiamainnsdinsves Siva uazame lud 2013 nau
wudn maddsundasgmnniuuusawiuduisme dnaiuanudinmudaniianin
(fracture toughness) va417qLIBuiaTuzwE%a Kooliner uazliiianwadannuduniuda
MIuANWNIBI W ABNNYNLIEwezA3AnEWa Lucitone 550 LazIRqLITumaIugInine
Tokuyama Rebase Il , Ufi-Gel Hard 182 New-Truliner
aq( a 1 ni a v ~ et aAa a 1
wanniginuinaldsusudasgmnniuuuioudmdudmizisninadaniny
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T89LIBULETNZIUERD Tokuso rebase Fast waz Duraliner Il daiaqldvingiunuifisusiia
1 > = . . { o A g ' @ o a o o
YUAILII (rapid polymerizing denture base) i QC-20 wamuaﬂﬂdﬁuﬂaﬂﬂm%adﬁ]ﬁﬂwﬂ
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1. Tagnwfsurfiadudisanuion BianesifindnAaGundlue (Vertex™

Rapid Simplified, Lot No. XT363P03, Vertex Dental B.V., Netherlands)

2. Taqudwaiugusfiavudinawas Bwalngmaniiuay (Tokuyama Rebase Il,

Lot No. 025E63, Tokuyama Dental Corporation, Japan)

3. avfiadnvasiagiatugIulnguan3iuay (Adhesive Tokuyama Rebase I, Lot

No. 025E63, Tokuyama Dental Corporation, Japan)

nwisznay 4 Taquduiaiuguriiatudisauas Bdelngeianiiuay
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4. R1IRzA8INNANESINALAZINTIRZTIAq %gam%ﬁﬂuau@? (CU Acrylic Bond,

Lot No. 2015 ﬂm:ﬁ'u@LmeJmam‘a;wnmmfﬁwﬁwméfy)

U acrylic bo"

Mwisenay 5 s1IazansadluNnanasiuaLazNNaasTLaa %gazﬂ%ﬁﬂuauﬁ

A o

5. WNWUUTAlAY (silicone mold) las¥inanndalaw dvadaniasdnas (elite HD+,

Lot No. 160521, Zhermack SpA, Badia Polesine, ltaly)

Mwisznay 6 LNLUUEAlan
6. vieWITLd W UgUINaNg 2041 HafLuas
7. nzenENTIENANNasiiuaLUad 400, 600 WAz 800 (DCC; TOA Paint Co.,
Thailand)
8. \n3asutaautinTawingu (Thermo Cycling Unit; ¥W1anenasimnalulainszaay
mnamuy3, Uazinealng
9. Lﬂ%iaamaaumna (Universal testing machine; ju EZ-S ﬁﬁa SHIMADZU,

Japan)
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10. napdaiaaslolulasalay (Stereomicroscope) (Kyowa Optical Co., Ltd, Tokyo
Japan)

11, Lﬂéaam"'@ﬁ’;i’a@; (TNP-200F-1; Future-Tech Corp., Tokyo, Japan)

12. m%aé’amﬂsﬁﬁn (Model-275D, Crest Ultrasonics Corp., Cortland, New York)

13. WHuWaaLafiaa (Polyethylene film)

14. quinanimin 1 Alansu
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ARG

q

fawdsznay

131N Qwﬁm

TR UNBIisNITUazaIan
FHALUAILANNITDW

™
(Vertex  Rapid Simplified)

Lot No. XT363P03

§I%HY : Polymethyl methacrylate

§IWU1 : Methyl methacrylate

Vertex Dental B.V.,

Netherlands

TRQLITHATNI Y ThaUNd
@WLdd (Tokuyama Rebase Il)

Lot No. 025E63

§IWH : Polyethyl methacrylate
w0 : 2-(Acetoacetoxy) ethyl
methacrylate,

1,9-Nonanediol dimethacrylate

Tokuyama Dental

Corporation, Japan

mIdadauadiEqIaTNT I
Ingenan3iuay

(Adhesive Tokuyama Rebase II)
Lot No. 025E63

Ethyl acetate, acetone

Tokuyama Dental

Corporation, Japan

RIBTAULNNANDTINALAY
WaasGLaa (CU Acrylic Bond)

Lot No. 2015

Methyl formate Jauaz 25

Methyl acetate 3a8ae 75

ATRENUALNNEFRAT
6
MRIN T

WRINLIRE
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Yo Ad A a iy v ' 6 a A a A
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WUIIUIN 60 T BNNITALAINWE AT UL ENTEANHNIILTINANNAzLBLaLLaST 400, 600
LAz 800 ANTINAINRZANAAIULATAIA AT aRNLTIWIEY 5 WIT LA TUITWNLT L1
tdl 2’ ‘UI o =3 £ a tdl a =1
MTULNUITIRINAY m"lﬂmulu@muquqm%gu NAWANA 371 AIANLTALTUR vilu

J2uIa1 24 TN ua2s i lnesay

ANLUTENaY 8 LATBIVARNITUINK
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2. udauwnugwiwifisneanidu 4 nqu nquaz 15 Tu asuaaslunnisznay 9

¢
She

U t:i U [N dl a v I3
ﬂq&m 1 ﬂq&lﬂ']‘ﬂﬂ'&l (VLNN’]%ﬂﬂ?ﬂ(ﬂﬁﬁmﬂﬂﬂ‘ﬂﬂEMLLIIGGQM%Q&ILLﬂﬂiﬂ%LﬂuLﬂu
3I%12) (C)
i oA a P o = o °
ﬂQN‘Y] 2 maam’mﬂayuu,ﬂaaqmﬁgmwmaummﬂmamzLﬂuﬁnmu 5,000
' R a o o A a
Saﬂﬂauﬂﬂ@]ﬂﬂﬂiE‘I@!Li‘ﬁ%l,ﬁillﬂ’]u (TB)

ﬂﬁj;llﬁ 3 maaun’mﬂﬁmuLLﬂaaqmvxgﬁLLum?auLﬁuLﬂuﬁTomzLﬂW{im’m 5,000

J0U Naulaznadiada

o o

IFQLITuLEINg W (TBA1)

mi:uﬁ 4 maaumnﬂﬁwuﬂmqmmnﬂﬁl,l,uu%amﬁul,ﬂm”am:Lflmi’]mu 5,000

a @ o a

sou neudadanuiaqgiaduiaiugiu uaznaseunnldswulasgungiuuuiawdudu

9

%

Wz LU 10,000 38U % sbada

o o

U@L TILEIN W (TBA2)

P )

FwIwg LN

w9t 4 ngw

nguaz 15 Gu (N=15)

J

naiu'ﬁ 1 naan 2
Non-thermocycling Thermocycling
(C) 5,000 cycles
\ / before bonding
(TB)

\_

J

-

\_

nzian?; 3
Thermocycling
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@137149 3 LLam@hmmLLiaLmﬁmﬁaumaamjwmaadﬁo 4 ﬂ@;&l

Fui NaN"n 1 NaxN 2 naumn 3 n@;u‘ﬁ 4
(C) (TB) (TBA1) (TBA2)
1 4.349 4.643 2.506 1.616
2 4.528 5.868 2.192 1.379
3 4.079 5.373 3.269 1.502
4 4.817 5.116 3.293 1.911
5 4.348 4.607 1.899 2.240
6 4179 3.993 2.304 1.932
7 5.178 4.239 2.449 2.038
8 4.330 4.864 2.251 2.190
9 5.148 5.442 3.268 2.084
10 5.031 4.748 1.827 1.790
11 4.622 6.066 1.597 1.891
12 4.049 4.421 2.013 2.155
13 4.119 5.565 3.154 1.695
14 4.449 4.309 1.807 2.450
15 4.670 5.558 0.929 1.681
NULLNG

mg:;uﬁ 1 naueIuawN (vLaJ'mumswmamﬂnﬂﬁwl,l,ﬂaqqm%nﬂﬁuuu&’amﬁmﬂu
2IN) (C)
ﬂ@jwﬁ 2 maaumnﬂﬁwuﬂmqm%nﬂﬁuuﬁamﬁmﬂmy@mzLﬁuﬁhmu 5,000

souriouafanuizgLITulaIugIu (TB)

nayn 3 Wﬂaa‘umimﬁﬂuu,ﬂaaqm‘mﬂﬁme?amﬁmﬂuﬁhmuﬂm‘hmu 5,000

3
q
é{ >
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Shear bond strength

Descriptives

AANLIEALITIEING U (TBA2)

waINIIU uaznageumMsidsundasgmnniuuniowduin

95% Confidence

Interval for Mean

Std. Std. Lower Upper
N Mean | Deviation Error Bound Bound Min Max
C 15 45263 | .37799 | .09760 | 4.3170 | 4.7356 4.05 5.18
B 15 49876 | .63453 | .16384 | 4.6362 | 5.3390 3.99 6.07
TBA1 15 23173 | .69432 | .17927 | 1.9328 | 2.7018 .93 3.29
TBA2 15 1.9033 | .29633 | .07651 | 1.7392 | 2.0674 1.38 2.45
Total 60 3.4336 | 1.44718 | .18683 | 3.0598 | 3.8075 .93 6.07
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Tests of Normality

Kolmogorov-Smirnova
Method Statistic df Sig.
Shear bond strength C 147 15 .200*
B 128 15 .200*
TBA1 153 15 .200*
TBA2 .087 15 .200*

*. This is a lower bound of the true significance.

®1319 6 memswmaummLuhﬂnumaamjm?";ama

Test of Homogeneity of Variances

Shear bond strength

Levene Statistic df1 df2 Sig.

4.591 3 56 .006




47

NI 7 LL&@Nﬂ’]i%LﬂT‘IZVfﬂ?WNLL‘].J?ﬂi’J%LL‘]J‘LIY]’NLﬁEJ’J Lﬁalﬂ%ﬂ’liﬂ@ﬁﬂﬂﬂ’ﬂuLL@]ﬂ@hx‘]Ta\‘I

1 dl 1 Qq/, 1 dl Rt L o L
mmawadﬂqwmaaam 4 ﬂs’*}l&l ncauuneant 0.05

ANOVA

Shear bond strength

Sum of Mean

df F Sig.

Squares Square
Between Groups 107.950 3 35.983 129.043 .000
Within Groups 15.616 56 279
Total 123.565 59
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gy lapITnInasausadmaLau (Tamhane's T2) iszauibian 0.05
Multiple Comparisons

Dependent Variable: shear bond strength

Tamhane
95% Confidence
Mean Interval
Difference Lower Upper
(I) method | (J) method (1-J) Std. Error Sig. Bound Bound
C TB -.46127 .19070 135 -1.0103 .0878
TBA1 2.20898* 20412 .000 1.6182 2.7997
TBA2 2.62232* .12406 .000 2.2697 2.9749
B C 46127 .19070 135 -.0878 1.0103
TBA1 2.67025* .24286 .000 1.9825 3.3580
TBA2 3.08359* .18086 .000 2.5555 3.6117
TBA1 C -2.20898* 20412 .000 -2.7997 -1.6182
B -2.67025* .24286 .000 -3.3580 -1.9825
TBA2 41334 19495 .253 -.1589 .9856
TBA2 C -2.62232* .12406 .000 -2.9749 -2.2697
B -3.08359* .18086 .000 -3.6117 -2.5555
TBA1 -41334 19495 .253 -.9856 .1589

*. The mean difference is significant at the 0.05 level.
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