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A bur® £ sand-
blasting*'®e]\} laser” & ©]-435o] X4 mHE
ARA &= 1AH 7‘17\1?454 acetone o]\t meth-
ylene chloride” =&

Ta o

RuAIv)

methyl methacrylate*''<}

2e g7) Bl E o] &3t oA B w8
< FAste e AXYR FEE F AT
Craig®} Gibbons®& 9% EH-& AAA b &
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A4 &

HEHe AMVZ Qe e38]d FEHo| iy
RS B3k v ok 3hH Sarac 52 A4
Ao} airborne-particle abrasion 2 methyl methacry-
lateZ o] &3] AA & A% deF AE A4
ol A gt A HFIZEY] vAFEe] FaEE B
28l3.om, Sarac $''& acetone 30%, methyl-
ene chloride® 152, 18] 322 methyl methacrylate
£ 180%3t A48 o de|Z AY A4 oA
X} AR & AL EE 22 5 UY
3L 8Tt

o|x" A o)A HAH gt 7|AF AA
2l9] Aolg Byl Ba {1 glow, gt 58
AA 7} A AR A2 A4 o] A AR
gL SAARIGE T d7t RaEdet. &4
o gletd AA st ofade gzl AL A4 o
A} X ERIZE HE | A= G A
A7 w5 o EE Holrt

olef & Aol M= oA #RlY 7|AA Ee 3}
st W AAEr} ofzEY 3zl ¢ AE A
A4 oAt IFFAFA R A= 9
of B2} 8}3it}.

RS ERTET
RE ]

B dFdes 44 ol AR ola2dy #HX Alde
Soft-Liner (GC Co., Tokyo, Japan), Coe~Soft (GC
America Inc., Illinois, USA)$} 271588 A2 &
AE ] Mucosoft (Parkell Inc., New-york, USA),
Dentusil (Bosworth Co., Tllinois, USA)& A}-8-3}
FRom (Table I), AlHE A} HH o 2e 57
B9l Vertex RS (Vertex-Dental B.V., Zeist,
Netherlands) & AH&-819

Table 1. Soft lining materials investigated

2. A7 4y

(1) A2}

2ol 40mm, 37 12mm 9% 249 $8&
dFvlE FepaaE Haste Azt Vertex
RSE A x3|Ate] AAle| wle} E3g T Ak
Zehazo) AQdsla, 73Tl AT FF 243
g #AEdte] do A& AASAST. ©12A A
2 958 #R GHES 37+1T THRFONAM 24
A2 Fet Rasl

3mm FA9] A4 o] FA A&e Astd F A
A5E Yz g & 2ol 83mmrt HES gx2
Ba3lA d4dsln Zeta3d ujEd & A AN
t}. olmf A| R} AAE &ol3tA 817} 98] regu-
lar body®] el <14l (Imprint; 3M ESPE,
Minnesota, USA)2 955 thd- A 510 wf &390}

A o] A A gl <A A AR AF
Fog APFELS oA FHAE 97 Fdl
A2 80-grit silicone carbide paper® Qw3 S

ety HAelE At AT HgsY
FHE 2 ol acetoned 3027, methyl-
ene chloride® 15%7t, 18} 22 methyl methacry-
lated 18027t 47} Ag38lx 287 A=AZH T 4
2|2 Alge 94 o FAE A48 AdTEdM e
AZZALA A HAAE F7l2 =X st A
Aol whek 287 AzA|Z S

A o) FA HEE Hstd A B A %

58 Zefa3e fXAI7Ia Az3jAke] Ao
upet ol FAE EFB] AL e, Uz
(Sejong, Korea)ollAl 2.5kge] 3k 3dloll 1083t
AgodA FFAAT AEE EH2ARTE AA
g ohs A g o 9ol ol gl Yo ol AAE
IR ZE 2A2HA AAsIATH

Al o 7HA] F5e 943 ol gt 71AAE A

s = Y G ]

Material Product Form Mixing ratio Manufacturer
Self-cured acrylic Soft-Liner Powder and liquid 22¢:18g GC Co., Japan
Self-cured acrylic Coe-Soft Powder and liquid 11g : 8ml GC America Inc., USA
Self-cured silicone Mucosoft Two pastes cartridge Automixing Parkell Inc., USA
Self-cured silicone Dentusil Two pastes cartridge Automixing Bosworth Co., USA




| Specimens Soft lining materials Pretreatments of denture base

'
Mechanical Chemical

Total (192) Soft-Liner (48)* —r— No grinding (24)* - None {6)

| l
! {— 30 acetone (6)
| |

i
}»—— 15-s methylene

L oan y
Grinding (24) ehioride )

Coe-Soft (48)° i

!
|
Mucosoft (48" L 4805 met
methacryiate (6)

Dentusil (48)*

Numbers in parentheses are the amount of the specimens in that category.
** Same process in each category

Fig. 1. Classification chart of specimens per pre-
treatment condition.

o ¢, agla e A
Az om w‘}'“?‘: ELF% Al 747 Bk WA EE A9
L %6 327He] daTdl el 6704, F
192709 AE & Agst o (Fig. 1).

e AIVES 5TH BETR ARE eed +
= (Model RBOOO R&B Co., Korea)l A 3024
1,0003]9] A8 Al

pan

os e

2 A=
W5A)187] (Universal Testing Machine Model
4301: Instron, England)el A& HXA7)x
5mm/min®| crosshead speed& <1733 & 713l
et S48t dHHEd srFo s At

At (Fig. 2).

(3) FAMHAAR A B&

71AA A 2 3}8ha A ©E 3 =y
AAHe FHsE FAPEARER (JSM-6480LV,
JEOL, Tokyo, Japan)Z o] &3] a3l

(4) BAEA

7t A4 oA A Z1AIA At sheta HA
g EE o] F 7k AAel Wie) dartgel €@
NBEAZAES Aol |HBZIEMY (two-way
ANOVA)O. 2 o3 A o]z}zﬂﬂ,] 0] 2 A 7015_4 =}
olg LR (one-way ANOVA)SZ #
Aata Fo3-E GEHARAEY (Scheffe s test) S
o]-g3to] ATt
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Resilient denture liner

Acrylic resin blocks

- T —

Fig. 2. Schematic diagram of testing apparatus.

r2 =

AAH A4z D e dAe] fel e AR
Ao HEHT EEAAE Table 19 22
m olzge w3 ALY A4 oldAlE VA Ex

B xd?%ﬂOﬂ w2 Qg7 MElrh AL i
Ae)E AG A4 oAE okzEy AA AL
Hg) W3 2 Aol Hth

7} @43 o)A ol W ol LA A3 Table 2t
ot A9 71AA AAE] £ 58 A
o met AFAFRE FeF Aol E HERRILT
F AAE P el FEFEo]l EAHIAT
(FX.05).

(1) 71AE Azl AFAHAES] Apo ]

RE A oA oA ﬁ:‘?i AR7E FAge
R AAAZFFE 93 Aol 7 vERTE (KX, 05)
(Table IV).

Az AGe) Mucosoft$} Dentusile 717414 24
7 T ARATH T} FTrE e, ofady yAl
AL 2] Soft-Lineret Coe-Softy 23818 AFAE
=7b Ao (X.05).

(2) ﬂ@(” A eldl we JAFAFLESY Ao
AA o)A oA gakA wA e HEd| uhe}
?17%752}7&501] folg Aol7k AT (PX.05)
(Table V).
otz #A ALY Soft-Linerol 4= acetones



A&t s o ZPAE7E S7HH9AT methyl-
ene chlorideE 483t & W A2 =7} 443t
At (X.05). Coe-Softell A= methyl methacrylate
£ A& S v AFL =T ST (K.05).

A E AL Mucosoftll e BE 8483 A X
Y T ARAEI STk en AAE Wit
Frel g 2ol & BolA] et (K.05). 3+ Dentusil
o) A1 = methylene chloride$} methyl methacrylate
& A L39S Wi 2=t SUrsE T (IX.05),

olzZdd #HA Ade AFAT e HdEE
AE o) gA el vla) vl At

(3) 144 2 shes AN FaRgd 9@

QA= Aol

ZF A4 ol A olA T 7k A AR et
Lo 28 QAT F X2 Table IT0] )
UeRAAT

Soft-Lineroll A& 7|44 Xzl 9} #Agle] ace-
toneS 24319 S u) 2 254 & FSHA =

2 g Al 94
°] & 7144 ﬂﬂﬁ]ﬂ 5}3”4
ol g & 9%
Mucosoftoﬂ e
N HETE ¥

o (X.05), Coe-Softoll A
A 2ol Joﬂ AFARA s}t A
on, gt AxYe AFEPLEE
ZF} (P).05). Table IIeNA & 4 91%0] o}ad
oA E AH e FE
AA el vls) A

PN
Sg¢F 4

7174121 2 se4 AN E 3
VIBYIIt 39H

gow (P.05), 7|AR AAgE AlgslA] &2 4

AA
Y750l A= methyl methacrylateZ 283 7
ot AAARY I} S AT (X.05). Mucosofte]

A AR hE 9

AZAAJLE F

|7t e 2 9%E n3Th (Table 11D,

Dentusilol A &=
23t ALE AH 0}5'—*'&

psd

A2t 192

1A AR

d 222 glo] acetones &
RE 7144 E=& 53
2 Z7MZ e (X.05); 7
) AR AR AAEAAE 5

7hell A8k Utk (Table I11).

Table II. Mean values and SDs of tensile bond strength (kg/cm?)
Material Chemical pretreatment — Mechanical pretreatmen.t -
No grinding Grinding
Soft-Liner None 5.85+0.26" 5.84 +0.12"
Acetone 6.64 £0.12% 6.32 + 0.25*
Methylene chloride 582 +0.37¢ 526 +0.11%
Methyl methacrylate 585+ 0.19"™ 593 +0.15"
Coe-Soft None 576 +0.14® 513 £ 0.11°¢
Acetone 5.45 + 0.19* 5.40 £ 0.07
Methylene chloride 551 +0.16™ 5.30 £ 0.15¢
Methyl methacrylate 582 +0.23°* 548 = 0.16™
Mucosoft None 10.39 £ 1.15¢ 11.76 £ 092"
Acetone 10.71 + 0.58 ¢ 13.96 £ 0.60*
Methylene chloride 11.81 + 0.62 1299 + 1.47*
Methyl methacrylate 12.65 £ 1.14* 13.69 £ 0.28®
Dentusil None 12.81 £ 0.88¢ 1497 £ 0.44°
Acetone 13.19 + 0.87¢ 16.04 = 0.60*
Methylene chloride 16.72 £ 0.78 ° 16.80 = 0.80°

Methyl methacrylate

16.13 £ 046"

16.55 £ 0.81 *

Identical superscripted small letters denote no significant differences among surface pretreatments in each

soft lining material (P).05).
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Table III. Results of two-way ANOVA

Sum of Mean

Material Source of variation squares df square F P

Soft-Liner Mechanical 0.7983 1 0.7983 4473 (.001
Chemical 7.0526 3 2.3506 15.19 €.001
Interaction 1.2426 3 0.4142 7.88 (.001
Error 2.1021 40 0.0526
Total 11.1956 47

Coe-Soft Mechanical 1.0770 1 1.0770 52.23 €.001
Chemical 1.1594 3 0.3865 18.74 €.001
Interaction 0.0108 3 0.0036 0.17
Error 0.8248 40 0.0206
Total 3.0720 47

Mucosoft Mechanical 35.0721 1 35.0721 41.28 €.001
Chemical 27,2397 3 9.0799 10.69 (.001
Interaction 9.6770 3 3.2257 3.80 (.05
Error 33.9830 40 0.8496
Total 105.9718 47

Dentusil Mechanical 22.7839 1 22.7839 43.63 001
Chemical 67.6848 3 22.5616 43.21 (.001
Interaction 16.1191 3 5.3730 10.29 €.001
Error 20.8876 40 0.5222
Total 127.4754 47

Table IV. Mean values and SDs of tensile bond strength (kg/cm?) according to mechanical pretreatment
conditions

Pretreatment Soft-Liner Coe-Soft Mucosoft Dentusil
No grinding 6.04 £ 043° 504 +£023° 11.39 £ 1.25° 14.71 £1.90°*
Grinding 584 +042° 5.33 £0.18° 13.10 £ 1.23° 16.09 £ 0.96°

Identical superscripted small letters denote no significant differences among mechanical pretreatments in each
soft lining material (P).05).

Table V. Mean values and SDs of tensile bond strength (kg/cm?) according to chemical pretreatment con-
ditions

Pretreatment Soft-Liner Coe—Soft Mucosoft Dentusil

None 585 £ 0.42° 545 +0.35° 1107 +1.22° 1389 +131°
Acetone 648 = 0.25° 543 +0.14" 12.33 +1.79° 1461 = 1.65°
Methylene chloride 554 +0.39°¢ 541 +0.20° 1240 £ 1.24* 16.76 £ 0.75*
Methyl methacrylate  5.89 + 0.17° 565+ 0.23° 1317 £096* 16.34 £ 0.66°

Identical superscripted small Jetters denote no significant differences among chemical pretreatments in each

soft lining material (P).05).
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Table VI. Mean values and SDs of tensile bond strength (kg/cm?) among soft lining materials

Material Mean SD
Soft-Liner 5.94 ¢ 0.43
Coe-Soft 548« 0.26
Mucosoft 12.24° 1.50
Dentusil 15.40° 1.65

Identical superscripted small letters denote no significant differences among soft lining materials at each ver-

tical column (P.05).

Table VII. Results of one way-ANOVA for tensile bond strength among soft lining materials

Sum of squares df Mean square F - Sig,
Between groups 3399.1962 3 1133.0654 858.94 0.001
Within groups 247.7148 188 1.3176
Total 3646.9110 191
Table VIII. Failure modes after tensile testing
Mechanical pretreatment ;
No grinding Grinding.

Material Chemical pretreatment  AD CO ML AD €0 Ml
Soft~Liner None - 5 1 - 4 2
Acetone - 4 2 - 5 1

Methylene chloride - 4 2 - 4 2

Methyl methacrylate - 5 1 - 5 1

Coe-Soft, None - 5 1 - 5 1
Acetone - 4 2 - 5 1

Methylene chloride 1 4 1 - 3 3

Methyl methacrylate 1 3 2 - 3 3

Mucosoft None - 4 2 - 4 2
Acetone 1 4 1 - 3 3

Methylene chloride - 3 3 - 3 3

Methyl methacrylate - 4 2 - 4 2

Dentusil None - 4 2 - 2 4
Acetone 2 3 - 2 4

Methylene chloride - 3 3 - 1 5

Methyl methacrylate - 3 3 - 2 4

AD, adhesive failure at interface: CO, cohesive failure of soft lining material; MI, mixed failure at interface

and soft lining material.

(@) 94 olFAe EFe BE AFEYYES)
Aol
Azl Ade) 94 oA} olagd #3 AY
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Fig. 3. SEM micrographs of acrylic denture base resin surfaces after mechanical and/or chemical treatment.
(left, X 150; right, X2,000) A, No treatment(control): B, Grinding: C, 30-s acetone treatment; D, Grinding
and 30-s acetone treatment: E, 15-s methylene chloride treatment; F, Grinding and 15-s methylene chloride
treatment: G, 180-s methyl methacrylate treatment: H, Grinding and 180-s methyl methacrylate treatment.

(K.05), otaddg #20 AL 24 oAl Soft-
Liner#t Coe-Softtdle ol o]/t YA
(P).05) (Table VI, VI,

(5) AsjFd

QAARNE F4 F ARFEE Table VIO
Aelsiginh. Ankael Aok ofadd A A
g9 oA E 2 AT dolkon, A
ZE ALY oA E F2 ¥} EFA
7} v vl FEEIn)
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(6) AA YA FAAA AR #F

P2z g3 7126 739 A7t Zojd A
A dejo} vjne} FHE B9 om (Fig. 3A),
AR AN S AR FAME AL 2& 7=
22387 #2999} (Fig. 3B). Acetones 30%
2 Aes AHENE B BRHo R Aol
g AL wEE 4 9den (Fig. 3¢9 D),
methylene chloride® 1523 A48 AlHEANN =
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F7H7)E Aeg YeEREH (Table IV), o]« 7]
A AT A A AA o|ZAe] AT
£ F7MATE Craig 579 Harel A5k At
ot A AE A4 o)FAE As AA HF
b a8l EA) @5 W oflg) dnksel dEE
Sl gl e} 2o] A g2l pseudoplasticdt AA =2 3|

Al gL o] &ale] o] x|Ab Aast o 5240
3718 < Uk ® o]’ ABlE oA e
X4 Ehd] FHE 79 BE 9T S0 AT
€ &olsHl sted mAlg 714 2ds 58 A%
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ol AP Sarac 5o AF At wz}

acetones 30%%t, methylene chloride® 15%3F 1
2] 2 methyl methacrylate® 18027+ 247} 2 &3}
3, FARAER A #ES Bl ghehd A el
ol meh theke T WA} dolge S & &
At (Fig. 3).

olzd g #xzl AGe dA ol AAdA & A
Azglo wE AAAF e Wil Soft-Linerol
A= acetone A4 A, Coe-Softell A= methyl
methacrylate 2% Ao Z71sl9iovt 2 Z39E
o] §- v]u] 3t} (Table 1), WebA | v & <24 )
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< Fojgto] oladdy i AL AA o)FAG

Fo& dAe Z2RUAEE /M TE g
AF7F B3 @ v glont, B A Ads o AEY
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g ¥ ] I 71AA AR o &GS ¢

= AL RolFa 9t} (Table 110).
%él BEE “]‘3%"” o] gk o) 4e]
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ABSTRACT

EFFECT OF DENTURE BASE SURFACE PRETREATMENTS
ON THE TENSILE BOND STRENGTH BETWEEN
A RESILIENT LINER AND A PROCESSED
DENTURE BASE RESIN

Min-Chul Yoon, D.D.S., M.S.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 Dentistry, Graduate School, Pusan National University

Statement of problem: The failure of adhesion between the resilient denture liner and the
denture base is a serious problem in clinic.

Purpose: The purpose of this study was to evaluate the effect of denture base resin surface pre-
treatments (mechanical and/or chemical) on the tensile bond strength between a resilient liner
and processed denture resin.

Material and method: Acrylic-based resilient liners (Soft liner: GC co., Japan & Coe-Soft:
GC America Inc. USA) and silicone-based resilient liners (Mucosoft; Parkell Inc., USA & Dentusil:
Bosworth co., USA) were used. Specimens in each soft lining material were divided two groups
with or without mechanical pretreatment. Each denture base specimen received 1 of 4 chemical
pretreatments including: (1) no treatment, (2) 30-s acetone treatment, (3) 15-s methylene chlo-
ride treatment, (4) 180-s methyl methacrylate treatment. All specimens were thermocycled and
placed under tension until failure in a universal testing machine.

Results:

1. Silicone-based resilient liners exhibited significantly higher tensile bond strengths than acrylic-

based resilient liners (P.05).

2. Grinding the denture base resin improved tensile bond strengths of silicone-based resilient
liners, but reduced tensile bond strengths of acrylic-based resilient liners (PX.05).

3. In acrylic-based resilient liners, treating with acetone significantly increased the bond strength
of Soft liner and treating with methyl methacrylate significantly increased the bond strength of
Coe-Soft (P(.05). However they were not effective compared to silicone-based resilient liner.

4. In silicone-based resilient liners, treating with all chemical etchants significantly increased
the bond strength of Mucosoft to denture base, and treating with methylene chloride and methyl
methacrylate increased the bond strength of Dentusil to denture base (FX.05).

Conclusion: Although chemical and mechanical pretreatments were not effective on tensile
bond strength of acrylic-based resilent liner to denture base, treating the denture base resin sur-
face with appropriate chemical etchants after mechanical pretreatment significantly increased the
tensile bond strength of silicone-based resilient liner to denture base.

Key words : Resilient liner, Denture base resin, Mechanical pretreatment, Chemical pretreatment
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