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1. Alsi=

2 AFA AEE A4 AAA ol BAE
HZ 439N 8ol AMEHT dE=Coe-Soft
(Coe Laboratories, Inc., Chicago, I, USA),
Soft Relining( Tokutama Corp., Tokyo, Japan),
Soft-Liner(G-C Dental Industrial Corp., To-
kyo, Japan), Dura Base Soft(Relining dental
MFG. Co., USA) & &3l AL-2-31 T} (Table
D. 9FAYE 84 934 #3L Lucitone
199 (Dentsply International, Inc., York, Pa,,
USA) & AH&-3tiT).

2. MBIz

D A4 A Ade A
JiW% g7 AL 38X24X8mm H7]9]
< Azt ohg, A A9 A flaskingshi
bmlmg outdted, A= 3]A}e] x| Ajo) uhe} o) x|
B T3t BT AdstEe Az
3jAte] A Al whE} 24 HNL &4 T def-
lasking3}9) resin blockE A Z}3}1, vernier
caliper& ©]8-3t4 resin blockd Z71& &
shetdch. A=d % 96709 resin blocke 37
°+1C FFFAN BAstyh



Table 1. Materials used in this study

Soft Liner Code Composition Manufacturer
Poly(ethyl methacrylate),” Coe Laboratories, Inc.
COE-SOFT CS
Aromatics esters—+ ethanol Chicago, 111, USA
Soft Relining SR a,w-d%v%nylpolyd%methyl s%licone/ Tokuyama Co., Ltd,,
a,0-divinylpolydimethyl siloxane Tokyo, Japan
, Poly(ethyl methacrylate) / G-C Dental Industrial
Soft-Liner SL
Butylphthalyl butylglycollate +ethanol Co., Tokyo, Japan
Poly Methylmethacrylate.” Reliance Dental MFG.
Soft DBS
Dura Base So Methylmethacrylate Co., USA
2) A4 AN o)A AR 3. JmABLTel &Y
QA SR olFAst AFsE AN ) |
e} EM-E No. 600 silicone carbide paperZ WRAE S A A ALEs 94
gEe o, THFE Aol AxAZh A% o1& ) EF 2} thermocycling %ol
A #F FHE AzsAte] AAld wlhe} w2} #-#3H ). Thermocycling 2+ A HE-&
7t A4 o4 oA EHo|QE pri- thermocycling machine®] FZx&o] $A|A
mertt monomer® * 2} ch 5Ce} 55C AlolallA] 3024 10003 o) X4
Ay AlHE 59 atd 84 FEE of A71E WS AR 47k A4 x4

g3t A4 oA oA FAZE 3mrt olZAfe] AlHog 7zt % thermocyclingS
Hx= 2719 resin blockAtolel A4 <X AABEA &3 37 £1C FHFNAN 2B
oS NAAZIAL, AEIHA AA) wet A% 6709+ 10003] thermocyclingE A A3
A Aol Ad F, 55FFAA A Al 6704, F 48709 AL AFEe A%
HE R AHAgA A=A dR o] S 5
AAe HAAE AZFT FAHES A I- AT 2L 93 EWs ok 2a
shape?] A#e A=39H(Fig 1). TE& o83 Universal Testing Machine
' (Zwick 020, Germany)olA] $A4E AJHL 11

338t 1(Fig. 2), 0.5kg/cni @) 8123} 10mm/mine)

o
tio o ]

38 mm

3 mm 1

/;

Resin Block Soft Denture Liner

Fig. 1. Schematic representation of specimen used in this study
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Fig. 2. Special mold to align the specimen

g3l AL 7 F
1A Aole) &

AARAE ) BAALE ZH3Q 28T
S9YLS U0z FHIAC
4. SAXz|

7 NBe) ARRE AW ¥, BEFLH BE

Hx}E ANOVA(One analysis of variance) ¢}

% 95% Scheff ’s test® T ¥l A
1%’5}0‘1 EAXEstae. 181 Multi-
ple Regression® $3t AZZAFZA = &4
ZASFR

9 4

1. CIRAHSU T

B Ao AMed A X4 oA 9
P AFAFI = BFHAE Table 2, Fig.
390 YER Atk A #XFE A4 o34
o)A Atole] 7+ Mg W AJAYLEE
thermocyclings AA13F DBSojA} 12.75kg/cni
2 7/ & 2 Jehlien thermocye-
lingS AAI3HA] @& CSell A 1.48kg/enf 2 713
HaxE e 72 A5 3 AFAT
7Y% thermocyclingg AAI8HA] &2 oA
= DBS7} 12.04kg/enl 2 7} =t3 CS7) 148
kg/em o 2 7H w9k} 18]l thermocycling
g AANF A= DBSYF 12.75kg/cn 2 713
=3 CS7F 1.73kg/em 2 7H it

Zt &9 FATH T4 HEE st
L Ag ] 93t F4HE- 4 (oneway analysis
of variance)® Scheffe’s multiple range test
Az, Z+ A5 JABAYJIEE thermocyc-
lingE A3 ZAXE} thermocyclings A3}
A @ olZA 4] FUHE AAAEE
et ot o Abol= it Thermoc-
yclingE A1 23} #glo] SRS CS, SLe}
23t AolE veldlen], DBS CS, SR,
SLe} QA ARAT AN TAITHoR fo3t
ato] & Uepiel 2y 2 o] ZAE o)A
thermocyclings AAIT AF} AASHA &=
olZAMete T ole AUTHTable 4).
(P>0.05)

Table 2. Mean values of tensile bond strenth(kg/cm) of soft lining material

non-TC TC
Mean SD. Mean S.D.
COE-SOFT 148 0.20 1.73 0.13
Soft Relining 8.93 0.32 9.69 112
Soft-Liner 2.90 0.28 2.96 0.21
Dura Base Soft 12.04 1.30 12.75 1.25

S.D., standard deviation ; non-TC, After 24hours at 37°+ 1T distilled water ; TC, After

1,000 thermocycling
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Fig. 3. Comparison of mean values of tensile bond strength

2. EtMAIE (Modulus of elasticity)

4 AR A4 A ol gA
e A S0 B} TEAXE= Table 3., Fig. 4.
o] veht it &3 AI2] B = thermoc-
yclingE A A% CS7} 0.036 kg/mn* 2 7} fle-
xible 30 .M, thermocyclingE A 314 &+
SRel 0403 kg/mn*=2 7} stiff st SLE
A3 G2 A4 9 o}ZAAE thermocyc-
lingS A3 & g8 F7HE Bk

7+ 259 EAAEQ §94 25 sk
A Aduj ol 93 F4hE A (oneway analysis
of variance)3} Scheffe’s multiple range test
A7}, thermocycling® A% A7} FHglol
SR-& CS, SL¢} f-2}3t 2to] & YEF 1, DBSE

=g CS, SLe} #3 Afol & JER T vt
Zt o]Z Ao Al thermocyclingE AAIS Az}
AABA] ke oAt {% Atole 9L
A Cr(Table 4).(P>0.05)

3. El2tofAl

Mo g #|AS EFPFe CS, SR, SL
o] A& thermocyclingg AAI3 A AA]5}HR]
% oA BFAM 24X o] 9 cohe-
sive BUA4-E Rt DBSIAAME AFe
adhesive®} cohesive E&/go] FAlol Ao
a1, X4 H R QX4 o] FA) Alo]oA <]
adhesive @& ¢/do] 2 Weltth(Table 5).

Table 3. Mean values of modulus of elasticity(Kg/mn?) and standard deviations of soft lining

material
non-TC TC
Mean S.D. Mean S.D.
COE-SOFT 0.042 0.01 0.036 0.01
Soft Relining 0.403 0.79 0.298 0.16
Soft-Liner 0.076 0.19 0.130 0.16
Dura Base Soft 0.315 0.47 0.297 0.03

S.D., standard deviation ; non-TC, After 24hours at 37°+ 1T distilled water ; TC, After

1,000 thermocycling
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Soft Relining

Soft Liner
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Fig. 4. Comparison of mean values of modulus of elasticity

Table 4. Results of multiple range test for tensile bond strength of soft denture lining

materials according to treatment methods

CS

CS

SR

SR

SL

SL

DB

DBS

CS non-TC
CS TC

SR non-TC
SR TC

SL non-TC
SL TC

DB non-TC
DBS TC

ab
ab

ab
ab

ab
ab

ab
ab

a
a

a
a

ab
ab

ab
ab

ab
ab

ab
ab

non-TC TC non-TC TC non-TC TC non-TC TC

Tested by Scheffe’s multiple range test (P<(0.05)
a ! Significantly difference between the mean tensile bond strength values

b © Significantly difference between the mean modulus of elasticity values

* . no significant correlation

Table 5. Comparison of failure features in each soft liner

COE-SOFT Soft Relining Soft-Liner Dura Base Soft
non-TC/TC non-TC/TC non-TC/TC non-TC/TC
C 6 6 6 6 6 6 0 0
A 0 0 0 0 0 0 4 5
A/C 0 0 0 0 0 0 2 1

A, Adhesive mode of failure ; C, Cohesive mode of failure ; A/C, Mixed mode of failure 3

0, indicates failure types did not occur. n=six specimens pergroup.
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ZAsH e, ddFe F A5 HEA
)XE ¥ shear(UZFT) 9} tear(JAEBZ
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AR ANFE ARAEE H/3k® A5 F
F< w7l 2o Aol B Q79
M AEE ARstEA g G A4
ol Aloldl @ FAY olAAE A

J

o fo K

o]

A7) Sske 53 E5F8E A &}-3ed
AeslaTh. E4zgo] A A|HS tensile

testing machine®. 2 3% FSoEZH A|He
& AAGA st BFeAY FIL U+ sam-
ple?] 9 BFol &AE 4] ge=vhe Aot
W B AFeAe AlAHEe] AR widH
T2 3o QAAAFYAEE AlggoezH ol
FAES AZsA st

B AYdA A el a4 X o
A Atole] HE AFAYEE thermocye-
lingE AAI% DBSe A 12.75kg/cni 2 714 22
@e JERR 2 thermocyclingE A AIEHA]
%E CSAA 148kg/ei 2 7HE H2XE Je
Wt Z+ A 59 B JFEF A EE thermoc-
ycling® AAIS Z F#gle] DBS, SR, SL,
CSwo 2 Esith 181 2 A 59 thermocy-
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clingg AAl% RAHEt} thermocyclingE Al
R G oAV H & AFBEE Y
B oY Fo& Aole gtk & ARE
Alole] BAIEA fo4dE& AST A3, ther-
mocyclingg AAIg A FHAgle] SR & CS,
SL9} #9J3t Aolg e LT, DBSS CS,
SR, SL¢} QA AF AT EAGHo R &
93k 2ol & JERAT.

Craig? Gibbon”-& peeling test® AH&-3}
1070 248 924 o) FAe AFAEE &3
3lg9=tl], 10 pound/inch® (4.5kg/eni) ] ¥
Z=7t 44 A o|ZAE AdH o2 AL
3l PEAgHTE A28 WHO®, o4
10 A, B AFoA AHEE AMEF
SR, DBSgte] 24" A4 3o sy =t
28| AYAEE UEth

B AFoA a4 gA4 ol FAE I
gzl AFAIZI7] ol A HZF EHE
primert} monomer2 A #3}H=1], Tasaki
5L AAE o]Asl7] Aol primerE HA &
A A X AT A oA
7rel A% AeE /A 4 dda Bust
AP, o] AL ofadY #T YA A
ole] AF-L 271 EZo] 4lole HEHAA
dojA 4 Qo) primeres X3 HHS £-3)
AIAA 2 3z WR2e] o]FL ofzdY
Ao AEE FAAAZ. o]¥ ¥kg-& o} F§
otz A A4 e EHFE ¥
A%t} o8] FF79 o]EZoY njAE] o3t
olxAtel o Fe AZF FA 9 itz HFE
He] A Wit oA JdHeE 9
244 oL AEFHoZ 3 primerE &
23l7] Aol LEGFS VIAHE AASRoL
33l primer7b §1= 1A A= monomerE pri-
merE WAlsl AREE £ Qo TP
283 Craig”®} Eick® 9 Hile] ol3td
oA 4g AAA dd HHo] R=eg KT
A7 wrt 2 vl A% F7isida s

Ao s AA YR o)ZAY] BdHHLS
ol A7t AFAH S FF3d FHo g ALHE
3 ZaA7Ied Utk o] A7) AFAE S
23l dojA Z+ A7 dAASTE thermoc-



yclingE A3 CSelA 0.036 kg/mm*Z 713
eE o] =33, thermocyclingE AA3}A]
¢+ DBSHIA 0.315 kg/mm?2 7134 &g Ado]
ok 4 AR @€ E vng 4, CS,
SL, DBS, SR w22 et SLE A3
02 a4 9gAE olBFAE= thermocyclingS
ANF F Sy ide) A4S Bk SRE ther-
mocycling® HAIE RAZ FAglo] b2 A7
B} g A7 B3 o] silicone rubber
ALY olZAZ otagdd #HA AT oF
ARG P& @ FFds Baevel gx)d
t}.
7HAEAE EFS ofaddE #HA A4 oF
Ae TG 22 F84 FANA EXA
&ta1, 7kAA) 7L S s o] A8 g R g
o3 Wi BE Y siliconed 7HAAE
X3 ¥ LAF Bolu 84 73
AqNA ¢tk ST, 2wy £ AT
ol ALR-H oladd Y A XA oA A
(CS, SL, DBS)+ thermocycling ¥ €34 o]
F7Fst8 e o]+ &2 thermocycling® 2
sted JHAAZE AdEY AEIE HHE
FFRGE FE FFHT L B
oA ojAMe] AFste gE AHE e
o2 HQl, '
AAARA = @E€AdE v He o,
CSE UAAYAEE 718 e g a9
4L 71 =3, SRe @84 e Mg we
WA ARAFAEE T HAZE Egoh
Multiple Regressiong %3t AZAFA=
o e date] A GolE F 70% A=
FFA Fdo| Jvn HHEE 4 gk
4G dRATG A oA Alole] &g
¥’ CS, SR, SLoIA= thermocycling® 4
Algt A3 AAEEA] @ o] FA] EFoA 9
24 o] AW cohesive BFUAFE BIL,
DBSol A= 249 adhesive®} cohesive &8
Fgo] A ot thi7l= adhesive B
gopdthe Vel As) o] adhesive
and/or cohesived W, A¥A = AME9 <
AR=S A9 2 9udg a8y A
%’3°] cohesived W, 2= EHE &4

T

U |

465

oA AFZERY ¢ AgE AL 9n
B, (A4 A% 1A ARBEE
Al e FYIERT Gsitte AL 9n)
gtk

of AFM Fojal Az A4
oA HFolt g HHo=z

= T —

&1, zt Z+e] A g EA o 2A HLo] Do}
& Aotk A 24 WY, 8 5, A
gk A3, AgAet 774 8N 2R E
kel 2e 9A4Ed Y doge AT}
Zaslt} e domo) A3e dxe A
R 2o AR A g o FA Y
2 H/71AH AEo] ofE #Po] X A
T-3teiof &t
v.Z B

2 a7 R4 @l 2o i3 thermocycling
Al A, o)) 47} A4 o] A (Coe-Soft , Soft
Relinling, Soft-Liner, Dura Base Soft) ¢} 2%
Bt ©EYS vwaty] Y3kl 7+ AAo)
ZAE 2 #Z AH Aol A AJHE
THE 31 Universal testing machineS Al&-3}ed
47FA] Aol Z AN JAZAHA =S BAAS
£ 3349 & 4879 dAERR =4
S AG2) k& SPSS(Statistical Package of
Social Science) &2 FAIgtH o2 2|3t A )

ATZATGE ot B
1. Dura Base Soft7} 7} & QA A{ RS
e AL, Coe-Soft7} 714 ¥& 24%%
52 Yedh
. YA o)FA el gAASE Dura Base
Soft7} 7} k32, Coe-Soft7} 7H4 wgith.
. Thermocyclingdll @& =& olFale] <13
A=t gAFdE 9ol Ak
Coe-Soft, Soft Relining, Soft Liners= £%
cohesive$t B8 Y& BHon, tiRrEe
Dura Base Soft= F# adhesivedt @&t
FE YERsT
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THE TENSILE BOND STRENGTH AND ELASTIC MODULUS OF THE
SOFT DENTURE LINING MATERIALS

Byung-Jin Kim, Jun-Won Koh, Yong-Keun Lee*, Hye-Won Cho

Dept. of Prosthodontics, College of Dentistry Wonkwang University
*Det. of Dental materials, College of Dentistry, Wonkwang University

This study was to compare the tensile bond strength and flexibility of four different
soft liners(Coe-Soft, Soft Relining, Soft-Liner, Dura Base Soft) before & after thermocycling.
Each soft liner was bonded to denture base resin block, and measured the tensile bond
strength and modulus of elasticity using Universal testing machine.

The mean value of tensile bond strenth and modulus of elasticity for each experimental
groups were statistically processed by SPSS(Statistical Package of Social Science).

The obtained results were as follows :

1. Dura Base Soft had the highest tensile bond strength and Coe-Soft had the lowest tensile
bond strength.

2. Coe-Soft had the lowest modulus of elasticity, and Dura Base Soft had the highest modulus
of elasticity.

3. Thermocycling “ad no effects on the tensile bond strength and modulus of elasticity
of all the soft liners.

4. The failure modes of Coe-Soft, Soft Relining, Soft Liner were mainly cohesive failure,
and that of Dura Base Soft were mainly adhesive failure.
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