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The long-term st,abikity of a soft denture liner depends to a large extent on the 
sorption and sobrbility of the liner. Because sorption and solubihty are accompa- 
nied by a volumetric change, bacterial infestation, hardening, and color change, it is 
a physical property of importance. The purpose of this investigation was to 
determine the sorption and solubility of 32 soft denture liners (Verno-Soft, Super 
Soft, ProTech, Soft-Pals, Flexor, Novus, Molloplast-B, Durosoft, Justi Soft, Velve- 
soft, Vim&oft and Prolastic). They include nine copolymers, two silicones and one 
~o~~~~~o~~~a~ene tluoroelastomer. The sorption and soliubility test was perfor 
as outlined in American Dental Association (ADA) specification I2 for denture base 
polymers. Five specimens of each material were tested and data were collected at 
1 week, 1. month 3 months, 6 months, and 1 year. Sorption data varied from 9.2 to 
5.6 mg/cm2 at 1 week, 9.3 to 12.5 mg/cm2 at 1 month; 0.1 to 22.0 m&em” at 3 
months; OJ to 13.6 mgicm” at 6 months; and 0.1 to 35.7 mg/cms at 12 months,. 
So~~b~l~ty data varied from 0.0 to 0.4 mg/cm2 at 1 week; 0.1 to 9.8 m&cm2 at I 
month; t 0.1 to 1.2 m&cm2 at 3 months; 0.0 to 1.9 mg/cma at 6 months; and -8.2 to 
2.3 m&cm2 at 1 year. A statistical analysis of the data by two-way ANOVA and 
ealeufated Tukey intervals showed significant differences between materials at all 
time intervals. The results of this study have clinical implications because the 
sorption and solubility may atfect the long-term life expectancy of the soft denture 
liner. (9 PBOSTHET Den 1994;72:393-8.) 

he use of soft denture liners is an impo;tant ad- 
junct in the treatment of complete and partial denture pa- 
tients, particularly those who are medically compromised.’ 
Unfortunately, even the best materials available today do 
not last more than a year or two in service.“, s These mate- 
rials fail for many reasons, such as hardening, sorption of 
odors, support of bacteria, color changes, and debonding 
from the denture base. 

Water sorption and solubility of soft denture liners are 
properties that are often overlooked in the evaluation of 
these elastomers. At present there is no specification for 
soft denture liners. Properties such as resiliency, tear 
strength, elongation, and bond strength have been studied 
in detail.“, 6 However, water sorption and solubility can 
drama&ally affect dimensional stability, stain resistance, 
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This study was performed to meas:;;~ 5e astern sorption 
and solubiiity of 12 i~bor~tor~-~r~c~~§ed $oft denrure iin- 
ers at various time intervals over a I-yes: period. The re- 
sults should provide rlinicians anti researchers avi& i&Or- 
mation that wiii aid them in the selectfcn of materials for 
clinical use or ir: the development of new mater’;&. 

Twelve soft dendure hners !tzboraiOr,).-~?l::ceased type) 
were chosen on the basis of difFerent &em tc~! composition 
(Table I). The manufacturer of VinaEW derxture liners 
provfdecl a seal& agent tO apply to the swa’;rce hii’& den- 
ture Liner. Tests were done with and withx the .sealer for 
comparison. Sorption and soiubility 52iese ~~~~~~~rn~~~d by 
use of the met,hod described in Americm I)entxl Asm5~- 
tion (ADA: specifica?iO:r 12 fOF denbe hew? polJVners. Fire 
samples of each material were processed into disks 50 mr: 
in diameter by 9.5 mm thick, The disks were dried in a 
desiccator containing anhydrous caitiun suifate until a 
constant weight ( t 0.5 mg) was obtain&. The disks were 

then immersed in 50 ml of distAled wflter Rt 37 2~ 1 G C f&z 
7 days and weighed again for calculation n! the water sorp- 
tion: 
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Fig. 1. Sorption of soft denture liners. 

Table I. List of materials and manufacturers 

Material TYPO Batch So. Company 

Durosoft 

Super Soft 

ProTech 

Polymer or copolymer 

Polymer or copolymer 

Polymer or copolymer 

Justi Soft Polymer or copolymer 

Verno-Soft 

Velvesoft 

Soft-Pak 

Flexor 

VinaSoft 

Prolastic 

Molloplast-B 

Novus 

Polymer or copolymer 

Polymer or copolymer 

Polymer or copolymer 

Polymer or copolymer 

Polymer or copolymer 

Silicone 

Silicone 

Polyphosphaaene Fluoroelastomer 

P101089A 
L060189A 
P816894 
L502898 

P32366 
1,320 

P29006 
12092989 
None 

P359901 
L360901 
945004 

None 

890301 

900103 

31489A 

Astron Dental 
Whelling, Ill. 
Coe Company 
Chicago, Ill. 
Pro-Tech, Inc. 
Dental Products Division 
Centereach, N.Y. 
dusti Products/American 
Tooth Industries 
Oxnard, Calif. 
Vernon-Benshoff Co. 
Albany, N.Y. 
Oral Health U.S.A., Inc. 
Piscataway, N.J. 
Ceneral Dental Products 
Elk Grove, Ill. 
Ticonium Co. 
Albany, N.Y. 
NuDansu Inc. 
Augusta, Ga. 
Young Dental 
Maryland Heights, MO. 
Buffalo Dental Mfg. Co. Inc. 
Syosset, N.Y. 11791 
Hygenic Corp. 
Akron, Ohio 

(+ 0.5 mg) in a desiccator containing anhydrous calcium 
sulfate at 37” C ? lo C and then weighed to determine the 
solubility: 

and 1 year. The data were analyzed by use of two-way 
ANOVA and calculation of Tukey intervals. 

weight before immersion (mg) - weight after reconditioning (mg) 
= solubility(mg/cms) surface area (ems) 

RESULTS 

Table II shows the mean value and standard deviation 
The above procedure was repeated and sorption and sol- 

ubility data were collected at 1 month, 3 months, 6 months, 
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for each soft liner at each time interval. Figs. 1 and 2 
graphically display this data for easier comparisons. Figs. 
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Pig. 2. Solubility of soft denture liners. 

{Significan2 Difference beP~een Times @ p = 0.05)’ 

1 month 3.65 

3 months 8.78 

1 week 0.72 

1 montr :.OQ 

3 rnO"fliS ! .20 

6 mmths 1.32 

f year 1.59 

1 W%k 4.01 

1 molw! 6.13 

5 months 6.71 

9 months 10.03 

1 year -3.29 

Time mgicm2 

Fu?OliODi2S!-8 1 year 0.05 

3 mon,tx 0.11 I 
6 months 0.11 

1 week 0.23 1 month 0.27 I 

1 week 0.76 1 month 1.26 I 

6 months 1.71 

3 months 1.81 

1 year 2.98 

1 week 2.80 

1 month 6.68 

3 monfhz 11.44 

6 rnLm,hl 11.50 I 

‘i year 23.32 

6 mcnfhl 0.90 
1 ‘week 0.93 

1 montn 1.17 

1 year 1.27 

3 monm 1.53 

i week 3.47 

1 montn 7.26 

3 months 12.58 

6 rnO”fhl 13.57 

f year 35.65 

Seaied “lnasoft 1 week 2.35 
? month 4.21 
6 months 6.38 
3 monthr 7.11 I 

1 year 15.76 

Prolastic f year 

6 rnO”lh6 

3 monfhr 

‘Connecting ?)ars r nr; signrficsn; difference 1 week 0.31 

rukey Interva! L OS 1 month 0.43 I 

Fig, 3. Sorption; significant differences between times at 
p = 0.05.* 

3 through 6 show mean values and rankings of sorption and 
solubility between time and materials. The two-way 
A~~~jA tables for sorption and soiubility are shown in 
Tables III and IV. 
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Table II. Sorption and solubility values at each time interval 

KAWANO ET AL 

Soft liner Time 

Sorption Solubility 

mg/cm2 SD mg/cm2 SD 

Verno-Soft 

Super Soft 

ProTech 

Soft-Pak 

Flexor 

Novus 

Molloplast-B 

Durosoft 

Justi Soft 

Velvesoft 

VinaSoft 

1 week 1.19 0.03 0.08 0.01 

1 nionth 1.57 0.10 0.19 0.02 
3 months 3.44 0.26 0.28 0.03 
6 months 3.62 0.28 0.30 0.03 
1 year 6.17 0.44 0.26 0.03 
1 week 5.51 0.77 0.31 0.03 
1 month 12.52 0.58 0.81 0.07 
3 months 22.01 1.58 1.17 0.10 
6 months 12.71 0.56 1.53 0.14 
1 year 24.39 6.12 1.77 0.12 
1 week 1.27 0.21 0.30 0.04 
1 month 1.40 0.22 0.72 0.07 
3 months 1.95 0.33 1.15 0.11 
6 months 1.50 0.19 1.56 0.14 
1 year 2.18 0.30 1.80 0.15 
1 week 1.73 0.13 0.09 0.01 
1 month 3.65 0.11 0.15 0.07 
3 months 8.18 0.29 0.29 0.03 
6 months 10.17 0.33 0.32 0.06 
1 year 16.77 0.99 0.22 0.05 
1 week 0.72 0.09 0.07 0.03 
1 month 1.00 0.17 0.10 0.04 
3 months 1.20 0.25 0.14 0.04 
6 months 1.32 0.27 0.17 0.04 
1 year 1.59 0.37 0.16 0.04 
1 week 4.01 0.09 0.03 0.01 
1 month 6.13 0.25 0.05 0.02 
3 months 8.71 0.39 +0.07 0.01 
6 months 10.03 0.36 +0.01 0.04 
1 year 13.29 1.33 to.19 0.05 
1 week 0.23 0.01 0.13 0.01 
1 month 0.27 0.02 0.14 0.01 
3 months 0.11 0.02 0.18 0.02 
6 months 0.11 0.02 0.25 0.02 
1 year 0.05 0.02 0.28 0.02 
1 week 0.76 0.10 0.16 0.01 
1 month 1.26 0.06 0.23 0.04 
3 months 1.81 0.13 0.28 0.03 
6 months 1.71 0.03 0.42 0.03 
1 year 2.98 0.20 0.67 0.05 
1 week 2.80 0.08 0.19 0.03 
1 month 6.68 0.40 0.34 0.04 
3 months 11.44 0.47 0.57 0.14 
6 months 11.50 0.53 1.19 0.11 
1 year 23.32 1.88 1.97 0.18 
1 week 0.93 0.03 0.40 0.03 
1 month 1.17 0.06 0.77 0.05 
3 months 1.53 0.09 1.24 0.08 
6 months 0.90 0.14 1.89 0.07 
1 year 1.27 0.30 2.55 0.15 
1 week 3.47 0.75 0.37 0.04 
1 month 7.26 1.97 0.67 0.08 
3 months 12.58 3.18 0.89 0.17 
6 months 13.57 4.37 1.42 0.27 
1 year 35.65 10.74 1.73 0.69 
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igigniflcant Difference Between Times @ p = 0.5) 

rime mgicm2 

verco-soi'r 1 week 0.06 

1 month 0.19 

i year 0.26 

3 montha 0.23 

5 months 0.30 

scpor SOS 1 week 0.31 

1 weei c.c7 

? month 0.10 

5 rnC”+hS 0.14 

? year 0.16 

6 months 0.17 

6 ‘nnanths +c.L11 

: week 0.03 

1 monm 0.05 

3 .mm,hS +C.C7 

f year *Cd9 

Time mgicm2 

1 week 

1 month 

3 month* 

6 months 

1 year 

1 week 

1 month 

3 months 

6 rnO”~hS 

1 year 

1 week 

1 month 

3 months 

6 months 

1 year 

il.13 
0.14 
0.16 I 

0.25 

0.26 I 

0.16 

0.23 

0.26 I 

0.42 

0.67 

0.19 

0.34 

0.57 

1.19 

1.97 

1 week 

1 month 

3 months 

6 months 

1 year 

0.40 

0.77 

1.24 

1.89 

2.55 

1 week 0.37 

1 month 0.67 

3 months 0.89 

6 months 1.42 

1 year 1.73 

Seaied VinaSofi 1 ‘week 

1 month 

3 months 

6 lnO”lhS 

1 year 

Prolastic 1 week 

1 month 

3 months 

0.35 

0.61 

1.12 

1.88 

2.32 

il.19 

0.33 

0.70 

1 .oo 

1.26 

e 5. Solubility; significant differences between times 
at a = 0 %s.* . . 

Table? IX.- cont’d 

mgm?L? 

0.03 
0.07 
0.06 
0.09 
0.13 
0.18 
0.;9 
O.lS 
0.30 
0.31 
0.35 
0.37 
0.40 

0.35 
D.?fJ 
0.14 
0.:5 
0.13 
0.23 
0.33 
3.34 
c 61 
0.67 
0.72 
0.77 
0 81 

ig. 6. Solubiiity: significmt dif~cTsn~:e~ between mate- 
rials at p = 0.05.* 

90R her 

Se&d VinaSoft 

Proktie 

------ 

1___1--------- 

S0rpti0ll ~~~~~~~~~~~ 
--*w--P 

Time mg/cm2 SD mglcm” 91) 
-“11.-.-a-m 

1 week 2.36 3.28 0x5 0.03 

1 month 4.21 9.38 0.61 0.04 

3 months 7.11 1.65 1.12 0.07 

6 months 6.38 1.31 1.88 0.13 

1 year 1,576 3.45 2.32 OS?9 

1 week 0.31 0.11 0.19 0.01 

1 month 0.43 0.16 0.33 0.02 

3 months 0.28 0.08 0.70 O.i?B 

6 months 0.12 0.18 LOO 0.13 

1 year -0.06 9.15 1.28 OAI 
_-.__-_- -- _.-..______ 

steadily over the l-year period of this study. Five materi- plast-B, Novus, Flexor, Soft-Pal< ano kfe:iio-Soft) demon- 
als (ProTecb, Flexor: Molloplast-B, Velvesoft, and Prolas- strated low soiubility values. 0n.e material, No-,-us, gained 
tic) bad much less water sorption than the other materials mass during the study and this became evidem after 3 
studied. months. However, the weight gain was sraai!. 

The soiubility values for the soft denture liners tested 
ranged from a low of 0.16 mg/cm” for Flexor liner at 1 year 
to 2.55 mg/cm” for Velvesoft liner at 1 year. For most ma- 
teriais the soiubility increased throughout the l-year test 
period, some rather dramatically. Five materials (Mollo- 

E-Ii& sorption and solubihty o i s<jfE ~3 d~~t(jrr~ ijners are 

associated with swelling, distortiorr, hardening, absorption 
ofodors,support of bacteria,culorri;acgfs,tr.nddebonding 
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Table III. Two-way ANOVA table for sorption 

Source Sum of squares DF Mean square F Statistic 

Material 8954.061 12 746.171 224.98 
Time 3058.720 4 746.680 230.56 
Material x time 4033.086 48 84.022 25.33 
Error 862.289 260 3.316 

Total 16908.156 324 - 

Table IV. Two-way ANOVA table for solubility 

Source Sum of squares DF Mean square F Statistic 

Material 68.717 12 5.726 385.723 
Time 39.182 4 9.795 659.820 
Material x time 26.577 48 0.553 37.296 
Error 3.860 260 0.015 

Total 138.336 324 16.089 

of liners from denture bases. Therefore, sorption and sol- 
ubility properties are important as a means to evaluate the 
longevity of a particular liner. Ideally, a soft liner should 
have low sorption and low solubility values. 

Presently there is no ADA specification for soft denture 
liners. However, if ADA specification 12 for denture base 
polymers is used as a guide, after 1 week the sorption value 
should not be more than 0.8 mg/cm2 and the solubility 
should not be more than 0.04 mg/cm2. On the basis of this 
specification there are only four soft liners (Flexor, Mollo- 
plast-B, Durosoft, Prolastic) evaluated in this study that 
meet the values for sorption (Table II) at the l-week time 
interval. According to ADA specification 12 the time inter- 
val for evaluation is 1 week. However, if the time interval 
is extended to 1 year, only two soft liners (Molloplast-B, 
Prolastic) meet the 1 week sorption requirements of 0.8 
mg/cm2 in ADA specification 12. 

Only one soft liner (Novus) complied with ADA specifi- 
cation 12 on solubility (no more than 0.04 mg/cm2) at the 
l-week time interval (Table II). There was an unexpected 
observation. The solubility of Novus at the 3- and B-month 
and l-year time interval changed from losing mass to a 
slight gain in mass. A possible explanation could be that at 
3 months the polyphosphazene fluoroelastomer will begin 
to absorb water and retain it permanently. Another expla- 
nation could be that a chemical change is taking place in 
the polyphosphazene fluoroelastomer contributing to an 
increase in mass. 

CONCLUSIONS 

1. At 1 week, Flexor, Molloplast-B, Durosoft and Pro- 
lastic soft denture liners met the sorption value of 0.8 mg/ 
cm2 in ADA specification 12. 

2. After 1 year only Molloplast-B and Prolastic soft 
denture liners had sorption values of less than 0.8 mg/cm2 
(ADA specification 12 requirement at 1 week). 

3. Only Novus soft denture liner, at 0.03 mg/cm2, met 
the solubility limit required in ADA specification 12. 
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