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A Study for Bond Strengths of Acrylic and Silicone
Based Soft Lining Materials

Eun-Joo Nam, Ju-Hwan Lim

Department of Prosthodontics Graduate School Dankook University

One of the methods to improve the softness and comfortness of denture base is the use of soft denture liners.
In this study, specimens were made by 2 kinds of acrylic based soft lining materials and 2 kinds of silicone based

soft lining materials, and bonded to acrylic resin(Lucitone 199®).
Then they were tested the differences of tensile bond strengths according to the materials, thickness, surface treatment

and failure mode.

1. Tensile bond strength according to soft lining materials was increased in order of Coe-soft®, Mollosi1®, Trusoft®,
Ufi-Gel C®. The differences between groups were statistically significant at level of 0.05.

2. Tensile bond strength according to thickness of soft lining materials was increased in order of 3mm, 2mm, Imm. The
differences between groups were not statistically significant.

3. Tensile bond strength of treated surface showed higher bond strength than nontreated surface. The difference between
groups was not statistically significant.

4. The failure mode of Coe-soft®, Trusoft®, Mollosil® were mainly cohesive failure, and that of Ufi-Gel C® were mainly

adhesive failure.
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Fig. 2. Packed acrylic resin in the flask

Lucitone 199® (Dentsply Co., U.S.A.)
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Fig. 3. Diagram for specimen
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= resin block

= soft denture liner(1mm, 2mm, 3mm)
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Table 1. Experimental groups and numbers of

specimens.

Material | Code

Groove

Thickness
(mm)

Number

(ea)

Total
(ea)

Coe-soft® | CS

1

2
3

30

W | N

30

Trusoft® TS

W | N

30

[SSIN I S

30

Mollosil® | MS

[SSIN I )

30

w [N

30

Ufi-Gel C®| UG

W | N

30

—_—

30

N  Non groove

G : Groove

(n=240)
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Fig. 4. Specimen with treated surface

Table 2. Mean and standard deviation of tensile

bond strength in all groups (kg/cmz)
Material | Groove Vilg suse Mean£Std. Deviation
(mm)
1 2.149 £+ 0.226
G 2 1.943 + 0.161
3 1.878 £ 0.211
CS
1 1.962 + 0.344
N 2 1.750 + 0.2209
3 1.784 + 0.2905
Fig. 5. Metal mold for specimen holding 1 2.946 + 0.168
G 2 2.803 £ 0.296
3 2.649 £ 0.295
TS
1 2,948 + 0.174
N 2 2453 £ 0.152
3 2.008 + 0.201
1 2.445 £ 0.276
G 2 2.055 £ 0.241
3 1.889 + 0.111
MS
1 2.454 £ 0.196
N 2 2.075 £ 0.140
3 1.860 + 0.133
1 9.160 £ 0.268
G 2 8.480 + 0.306
3 8.139 + 0.308
UG
1 9.156 £ 0.265
N 2 8.426 + 0.199
Fig. 6. Testing the tensile bond strength 3 8141 + 0261
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Table 3. Mean and standard deviation of tensile
bond strength according to soft lining
materials (kg/cm®)
Number Mean De\szitgt.ion
CS 60 1.887 278
TS 60 2.634 394
MS 60 2.094 343
UG 60 8.583 501
Total 240 3.800 379

Table 4. Rusults of multiple range test for tensile

Ufi-Gel C®7} 8.583+0.501 kg/em’ & A7 =7}
74 A Yergom, 1 theol| Trusoft™, Mollosil
® Coe-soft™e] A Z LpEton o]F agza
YERH Fig. 79 2t

A3 A o)A e Tl wE A A
T HAl 7 gk frejds ERlshy
one-way ANOVA testE Al &g+ A3} F2]4 o]
om, AN A ol HA Zhzte] A m ke
S A7) 130 multiple range testS A] &
Z47yol Az ke FAIEA  fedol uE

o

Ho T

o
oy o %o
SR oo 39 S

¢

o

2. A ofx[4k o|FA e FHof wE QlEAs

A X oA FA wE JAGAY
=5 A ImmL w7} 4.15242.935kg/

o,
2
it
™
1

Table 5. Mean and standard deviation for tensile

bond strength according to soft lining . ]
) bond strength according to thickness of
materials . . 2
soft lining materials (kg/cm”)
CS TS MS UG st
cs Thickness Number Mean deviation
TS * 1 mm 80 4.152 2.935
MS . . 2 mm 80 3.748 2.758
3 mm 80 3.499 2.720
ES k *
UG Total 240 3.800 2.807
* Significantly different at 0.05 level
kg/cm® kg/cm®
9 5 _
75 — 4 _
6 ] I:lTensile 3 |:| Tensile
bond ) bond
4.5 ] strength strength
3 — — 1
1.5 — ] - 0
Imm 2mm 3mm
O .
S TS MS UG Thickness
Material . .
Fig 8. The mean value of tensile bond strength
. . according to thickness of soft lining
Fig.7. The mean value of tensile bond strength

according to the soft lining materials

material
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Table 6. Results of one—way ANOVA test for tensile bond strength according to thickness of soft lining materials

Sum of Squares df Mean Square F Sig.
Between Groups 17.380 2 8.690 1.103 333
Within Groups 1866.663 237 7.876
Total 1884.043 239
kg/cm2 cm’OFE M w8 ATAEE YERoH 2mm,
5 3mm9] O % YELTE(Table 5) (Fig. 8).
4 7t A 3k} & A7) f18l one-way
5 Tensile ANOVA testE Al sl ot A oA o)A 9
) bond A wE AN A4S uEA et
t t
sens (Table 6).
1
Non = Groove Groove 3. On_:ig{ —Q|7_(|/<\3L E-”X‘_I_Ql ij{ E.lO‘” III'% Ijél- 7533:!-
ZE
Fig 9. The mean value of tensile bond strength AA XA G SA T2 FAE £} A
according to surface treatment g4 ko o] AFAYRE $ATE = A9}
3.858+2.788kg/em’ 2 T ¥ 91 AFHLEE Y
Table 7. Mean and standard deviation for tensile EFJ $ITH(Table 7) (Fig. 9).
bond strength according to surface EAA §9948 skelslr] Yl independent t-test
2
treatment (kg/em”) =2 Agstg oLt SolAo] 9= Aoz e}
Table 8).
Groove Number Mean D S.td'. ( )
eviation
Non - Groove 120 3.742 2.837 4. EF2h OfAf
Groove 120 3.858 2.788 geropakel 9 BEA] Coe-Soft®, Trusoft™,

Table 8. Results of independent t—test for tensile bond strength according to surface treatment

T-test for Equality of Means

t df Sig. (2-tailed) Mean Difference
Equal variances assumed -320 238 750 -116
Equal variances not assumed -.320 237.926 750 - 116
Table 9. Comparisons of failure mode in each soft lining materials (n=30/group)
Group CS TS MS UG
Failure CS-N CS-G TS-N TS-G MS-N MS-G UG-N UG-G
A 4 1 3 2 1 1 30 30
C 26 29 27 28 29 29 0 0
A © Adhesive mode of failure C : Cohesive mode of failure



Mollosil *l & F2 S84 4 $3e HYlo
o, Ufi-Gel C*oll A A2 sbd 4 mod
(Table 9).
V. 52 2 2ot

FOA L Ao A 9] X e A4 oA o] %
AE A A ol FAZE EelHAY Ptk
AL AA A9 S+ g o] & HEHQ B
2l X wxlel dist A oA o] FA 9] 4
=T} oFate] el LA skE Aoz 9
Aol H|7)F AT, o)A A4 x4 o
A= BAES Zste 5o A5 gl
dojubA] exar o) HRlell AA x4 o] Al
7b & Aggsta Aol A& 0w FAHE Ao
o} o2 o] AR o] &¥ = A5} vhstaL, 7t
oA JA 9 QA gl ztolzt @ont
ANSI/ADA Specification® 4] o] A2l gk A
Yo EEshs obz wuek AAo|pl Qg e
2E 7 EA Abold A&Ee g A AEe
A7 Aert 9 AR BAZE AR A A
Ao SAS AN A ATFoEN 72 A5
A AEe] A E vzl 997t dvta &
o] T}
A .

Craig®} Gibbons™ ¥ peeling testS AH&3Ho] 1074
A A oAl Ajt s SAE =,
10pound/inch’® (4.5kg/em’)¢] A% w7t A4 9%
g olFAE YA O RE At TS AETE

O T —y 1o
ABS R,

2 AFA A A o] FAE A HR
of Agtr]7]17] Aol x4 HF EHE primerth

monomer® A &34 =1, TasakisS X E o]F
371 el primer= @3l W& AstH oA
g3 X3 ol Azte] A% BrE T
F At Husay. o] 4g Jjady
A} HHK Afele] ARt 27HA] EH o] Aol
HAEHA dojd 4= At} Primers A4 ¥H
S E3AAA A AR E ] o] 4 faE Y
#7190 AFE AT o]# jEg2 o] & of
289 Gz g e 45 FAs
oft] T/ oAl mAE 93 oA]49
QS A7e A9 stz HEHHe] Ass W

agey. 2ed YA R A oS HEA
07 & primer® EX317] Ao ©HZS 717
Aoz AAMF S primer’t Y= oAAE

7} ghe
monomerE primers UAIEt AL&& 4= it}
9‘;]\1;}36)'

18] 3L Craig”¢} Eick’ 59 ®aro] ol&f

1S AZA slH ZHo] vj&s AR 4
AL F7hgithal skl o 4] 9
ol QloJAl A F7EA= 180°peel test
ato] sk, o= 9% Hwdol o] G|
WA s aefste] o] Fo 7] Wil
131‘4 Kutay'"7} %128} 91 50] peel bond
Aol e Eatetar, B ARl A Q1%
o] Ao EAAE 7+ girh vk
el bond testoll A= T2 S AT of7]
O]‘:} A4 oA A e 3hd <
3 A P8 FHRE oA =
‘41 A= o R of o] AL el H = A
Zhs Holal, &g e A

A A= el AIFAQL o)

ki
o

Wi
v Lo

>Pﬂ—T‘~0>'
[\)

@ j|\

17

—

f
T n:?L' =)

boHN ot o

o

i

sl H:ll oY H1
FE

]_

o

©
o
rlo

(
N
N
o~

_|>J| HU 2
il

ﬂirlo_rﬂm
mZi‘UEN f.:hd
£

10,

=)

tu T

ﬁd
Y

M= =2 o
o,

FEOHU ox o o i Ok oy §

o
lo ® dlo
>
et rf
£
o
r\’u
1o
=
=
X
w
s
(]
fo,
(@]
8
5
r
‘O,

N
o

Z1 3} 94 )% o)A Abe] o ehehekit

E TA &2 oA

Trusoft®, Mollosil¥o| =

L, Ufi-Gel C™of A A
| 2

=
@% e, s e

>
A H
g
0 L N & o
@
g
Ho
N
fo, @ X oo i rlo

oX oX X
W
pag LY
¢ B
o mt m
n

lo M=
)

« o o
H
=
it
=)
o2

o oX
o
olo
i)
oX,
ne
&

o dlo

oy w48 6N 2 Ho
o2
O

&Y

o

e k1

e F

o N
ol
i 4
uus
ox
o
3
)
1o
o
ol
oy
e
o

ro, [
o
My o
o
R
b é
k1
\I _L4
)
N
N
3
ol
ol
X
rE

doz T”ﬂﬂ %}
A4E et Ao] & X]UE oMo RE T Q
O].r/} 7].7(]— | ;H ‘6]— ?j
mei"i °ol& Ha FAR A
7] wzol e, e} o
F7] 98, 2mm 57

211_1 OHEI-E—I TX]

tlo 1o kf
% 4n 5

okl X
Hoit met e rlr
o N
N 3
E

o
N,
X0,

bt
il

e=)
=
1o
== O{NI

T

O
T
off
0?~

A GARL W 0§ A X I %
S 59, 56 e ol B AT

o
z,
ox
g
\1
-
zz
O
A
mlm
s
z,

S e

[e:



g xlo] FAE kA St wl s o] ThsAdol Q)
ong Fo7h aArl.

AW Felo] w2 zo|o A= Coe-Soft”,
Trusoft™, Ufi-Gel C®ol A §4| & & o] 4 A7} oF
e % A% AEE e o Y S AR
02 F9% Aoli= gt ol Amin™9] A AT
2, pits, crack, crevices, sharp corners®} projections=
A BAEE 4 AFE oplAIE $eE

Fgstel AFYL dolmykn A4 F )
T
s .

[e)

Storer’”2] mechanical interlocking®] A& F3
At AR #fol 7 gl

AP Ame mE Qg A3 Ao Hlald
A eladE AlE A4 gAY o
A% e 2.26040.506 kg/lem® o™, A E A
A A A ol gAY I AF A 5339+
3.286 kg/em’S UERAQAE=H o] 2] 3k afol= 4 2HA)
of i, AEe] 74 v 3 WY Tol o=
7] Wt o= AR

A A oA Y] A ARGl lofA
dalof & He A Frelo = o 7k 7} Q)
iR S ) o
ATt ol g A&l 7}
e Qg §u 9 ot} i FFY T
Braden¥} Causton’©] #4319l 50], HAA
g, wEEote] 4, oA HRlorFHE o

o)
2
10,
o,
4
[

2,

m
o oox Mr Ay 2 K

o:
o3t

2 2 R
1o 1o og

o

of M
B=) off
LAR-3
gy K
o o2

>
8
:>—-
offt
flo
2
iy
i)
= ¢
)
T
fo
re
oX,
o
N,
R
o,

o

g

=2

>,

o

o ot
o =

fr
rir
= o
a

\_u‘ r

o
oy
M e
2
o
N

:OL_‘,
i)
oo
&
o 2w
o2
o

S

N
of & =
o

o, fz
ol o kI O
p‘L
2
[o
A
[0}
[ou&&m&
o o R4 ol o

B>
o
=
oo L
:C'L_‘l
>
)
e
oX
o
LN
k>
>

d

o,
==

N
oX,
o
>,

T
K

U (T
olN
_\|I_‘
p‘L
hs

oo W
ofj
ol
KY)

2,

o oy

> b

>,

L = =
N
=

r o
:Oé
o
:|N:4‘ —‘E
ofe
b
o
r2
ox
9,
o
2

=)
2
Lo
ith3
w2t
-
Ho
=2
D)
rN

o

g2
Gy

= - .
o] Aol dojxl Aitz= AN AR
Aol Ageolnt A2 2 =

O 3 H2IE AE Y Rl o|FMe| ZEtol et 5P

rol

ofe] A oA oA Tl AlE A gl=H, ¢

A7k A4 AR B4S g3 47 As 549

A Agafof & Aolnt. avjuz 24 W, ¢

THETE QIS Fyo] AR, A g A”,

7 AR A3 Ao Walel e 9 AaEd o

g gomel A7t v destEetal Atrdh
v.d &

29 ojadE AL AFYAY o] FA(Coe-
Soft”™, Trusoft®)s} 2709] Ae]& AL AA A%
o) FA(Mollosil®, Ufi-Gel C®)E ojadg #A
(Lucitone 199™)0ll ZZHAIZ] A1 S A 23t 2 <
g o2 ol g A FF, T % ATAL] Febol
0E ARPE, Tela e P4 ua Al

1. A4 A o] FA S FRol W 1 Ajt %
o] H WO A= Coe-Soft™ (1.887+0.278kg/em’),
Mollosil® (2.09+0.343kg/cm’?), Trusoft™ (2.634+
0.394kg/em’), Ufi-Gel C® (8.583+0.501kg/cm?) 9]
TAR F7etela, BE e ozt 99l
THp < 0.05).

2. A4 X ol ZAe Tl mE Hale A=
3mm (3.499+2.720kg /cmz), 2mm(3.748+2.758kg/
em?), 1mm(4.152+2.935kg/em’) A2 F7FaHS
a1, 7F ko] oAb fgie

3. AT B wE Hlad A= fFATE 3
Ak ol A thA =2 ghS UEFR O A
of YA FFtel oAbt /i

4. &2 ool B Coe-Soft”™, Trusoft™, Mollosil
Pl FE R4 v dge ngon,

Ufi-Gel CUol A= AAA shd g8 mgich

ikl
|_

Mo
ok

1. Mattew, E. : Soft resin lining for dentures, Br. Dent.J.
78 140, 1945.

2. Lytle, R.B. © The management of abused oral tissue in
complete denture construction. J Prosthet Dent. 7 :
27-42, 1957.

3. Lytle, R.B. : Complete denture construction based on a
study of the deformation of the underlying soft tissue. J



36

20.

21.

22.

23.

. Qudah, S., Harrison, A., Huggett, R.:

. Boucher,

Prosthet Dent. 9 : 539-51, 1959.
Soft lining
materials in prosthetic dentistry - a review. Int J

Prosthodont. 3 : 477-83, 1990.

. Kinneae, R.A., Davison, J.W.: British patent 558, 470

Jan., 1944,

. Matthew, E. : Soft resilient lining for detures, Br. Dent.

J. 78 : 140, 1945.

. Nelson, A.A.: US Patent 2,446,298. Aug. 31, 1948.
. Nelson, A.A.: US Patent 2,551,812. May. §, 1951.
. Beall, J.R., Caul, H.J.: "Liners" for denturs. J.A.D.A.

33:304, 1946.

. Hetzel, S.J.: US Patent 2,645,012. Jul. 14,1953.
. Craig, R.G., Gibbons, P.: Properties of resilient denture

liners, JLA.D.A. 63: 382, 1961.

. Bates, J.F., Smith, D.C.: Evaluation of indirect resilient

liners for dentures, J.LA.D.A. 70: 344, 1965.

. Amin, W.M., Fletcher, A.M., Ritchie, G.M.: The nature

of the
denture base materials and soft lining materials. J. Dent.
9: 336, 1981.

interface between polymethyl methacrylate

. Wright, P.S.: Characterization of the adhesion of the soft

lining materials to poly(methyl methacrylate). J. Dent.
Res. 61 11002, 1982.

. Kawano, F., Dootz, E.R., Koran, A., Craig, R.G.

Comparison of bond strength of six soft denture liners
to denture base resin. J. Prosthet Dent. 68: 368, 1994.
o] ZFE, A AY: & A o)A HHH el &
g AT, tiekx A3, 30: 411, 1992,

. Kutay, O. : Comparison of tensile and peel bond stren-

gths of resilient liners. J. Prosthet Dent. 71: 525, 1994.
C.0., Hickey, J.C., Zarb, G.A. eds.:
Prosthodontic treatment for edentulous patients. St
Louis, C V Mosby 37-8, 1975.

. Winkler Sheldon, ed. : Essentials of complete denture

prosthodontics. Philadelphia : WB Saunders Co. 130-3,
1979.

Parker, S., Braden, M. : Water absorption of methacry-
late soft lining materials. Biomater, 10 = 91, 1989.
Suchatlampong, C., Davies, E.H., von Fraunhofer, J.
A. *Frictional characteristic of resilient lining material,
Dent. Mater. 2 : 135, 1986.

Storer, R. @ Resilient denture base material. Part I. Intro-
duction and labora- tory evaluation. Br. Dent. J. 113 :
195, 1963.

Khan, Z., Martin, J., Collard, S.: Adhesion characteristics
of visible light- cured denture base material bonded to
resilient lining materials. J. Prosthet Dent. 62: 196, 1989.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

Farris, C.L., Gettleman, L., Rawls, H.L.: Improvement
of bonding strength a polyphosphasine elastomer for
denture liners.: J. Dent. Res. 61: 285, 1982.

Clarke, D.A.: Preliminery laboratory evaluation of a new
resilient denture base material. Dent. Prac. Dent. Rec.
20: 203, 1970.

Eick, J.D., Craig, R.G., Peyton, F.A.: Properties of
resilient denture liners in simulated mouth conditions. J.
Pros. Dent. 12: 1043, 1962.

Fowler, J.A.: A comparison of bonding strength
characteristics between a silicone rubber Silastic 390 and
various denture base resins [Thesis]. Houston, The Univ.
of Texas. 1968.

Kutay, O.: Bond strength of Molloplast-B soft denture
liner to acrylic resin and metal denture base materials.
[Dr Med Dent Thesis], Istanbul, Univ of Istanbul, 1989.
Kawano, F., Dootz, E.R., Koran, A. Craig, R.G. : Com-
parison of bond strength of six soft denture liners to
denture base resin. J. Prosthet Dent. 68 : 368-71, 1992.
Dootz, E.R., Koran, A., Craig, R.G. : Comparison of
the physical properties of 11 soft denture liners. J
Prosthet Dent. 67 : 707-12, 1992.

Yoeli, Z., Miller, V., Zelster, C.: Consistensy and
softness of soft liners. J Prosthet Dent. 75 : 412-8, 1996.
Mc Modrie, R., King, G.E.: Evaluation of primers used
for bonding silicone to denture base material. J. Prosthet
Dent. 61: 636, 1989.

Craig, R.G., Gibbons, P.: Prosthodontics of resilient
denture liners. J] Am Dent Assoc 382-90, 1961.
Lammie, G.A., Storer, R. A.: Preliminary report on
resilient denutre plastics. J Prosthet Dent. 8 : 411-424,
1958.

Amin, W.M., Fletcher, A.M., Ritchi, G.M. : The nature
of the
denture base material and soft denture liners. J Dent. 9:
336-46, 1981.

Arima, T., Nikawa, H., Hamada, T. : Composition and

interface between polymethyl methacrylate

effects of base resin surface primers for reline acrylic
resins. J Prosthet Dent. 75 : 457-62, 1996.

Eick, J.D., Craig, R.G., Peyton, F.A. : Prosthodontics of
resilient liners in simulated mouth condition. J Prosthet
Dent. 12 : 1043-52, 1962.

Specification D-429,
adhesion of vulcanized rubber to metal.

standard method of test for
Part 37.
Washington D.C. : American Society of Testing and
Materials. 1975.

Braden, Causton: J. Dent. Res. 50: 1544, 1971.



