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ABSTRACT
Statement of problem. Specifications for determining acceptable limits of water sorption (WS) and
solubility for interim denture resilient liners are lacking.

Purpose. The purpose of this in vitro study was to evaluate the WS and solubility of interim resilient
materials throughout their lifespans.

Material and methods. Specimens (n=10) of 7 tissue conditioners, Coe-Comfort (CC), Softone (ST),
Rite-Line (RL), Dura Conditioner (DC), Hydrocast (HC), Dentusoft (DS), and Visco-gel (VG) and 2
interim resilient liners, Trusoft (TS) and Coe-Soft (CS), were submitted to desorption until weight
stabilization. Next, they were immersed in distilled water at 37�C for 3, 5, 7, or 14 days and then
weighed, dried, and reweighed. Data (%) were analyzed using 2-way ANOVA and the Tukey
honestly significant difference (HSD) test (a=.05).

Results. VG demonstrated the highest WS (12.06 ±0.93%-16.62 ±0.87%) and solubility (20.30
±4.26%-23.59 ±2.24%; P<.05) percentages. Low WS values were presented by CC (2.23 ±0.53%-2.99
±0.49%; P<.05). The WS showed no significant changes for CC, CS, and TS over 14 days (P>.05). SL
presented intermediate solubility values (4.09 ±1.60%-8.80 ±1.15%), and the other materials
showed values lower than 3.35 ±0.70%. CC, DC, DS, HC, RL, TS, and CS showed no changes in
solubility throughout the 14-day trial.

Conclusions. Over the lifespan of a tissue conditioner (7 days), CC, RL, DC, HC, DS, CS, and TS
presented suitable in vitro performance. Among the tested materials, CC, CS, and TS were
considered best suited for denture relining for up to 14 days. (J Prosthet Dent 2019;121:311-6)
Tissue conditioners and interim
resilient liners are soft materials
widely used for the intaglio
surface of a removable com-
plete denture to allow time
for tissue healing.1,2 Therefore,
these materials are often used
to protect surgical wounds and
condition the supporting mu-
cosa damaged by ill-fitting
dentures, providing comfort
for the patient.3 According to
the Glossary of Prosthodontic
Terms,1 interim resilient liner
resins are used in functional
removable relining procedures
to evaluate denture function
and patient acceptance before
laboratory reline processing.
Liner resins may also be used
in creating functional impres-

sions for complete dentures4-6 and stabilization of record
plates during the recording of maxillomandibular re-
lationships. These materials may also be indicated as
supporting treatment for denture stomatitis, especially
when modified by the addition of medicaments.3,7
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Ideally, resilient materials should promote the distri-
bution of functional stresses on the alveolar ridge,
absorbing energy over the mucosa during mastication.8,9

However, these materials may undergo permanent
deformation and cause denture instability,10 which may
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Table 1. Interim resilient materials tested

Type/Material Acronym

Batch No.

ManufacturerPowder Liquid

Tissue conditioners

Coe-Comfort CC 1209061 1209071 GC Europe N.V.

Dura conditioner DC 090313 091913 Reliance Dental
Mfg LLC

Dentusoft DS 10393 10398 Densell Dental
Technology

Visco-gel VG 130725 131200004 Dentsply Sirona

Softone ST 1108-346 1108-346 Bosworth Co

Hydro-Cast HC 1200211109 0250210972 Kay-See Dental
Mfg Co

Rite-Line RL 102346 102327 Rite-Dent
Mfg Corp

Short-term resilient liners

Trusoft TS 1503-140 1503-140 Bosworth Co

Coe-Soft CS 1210182 1210191 GC America Inc

Clinical Implications
Clinicians should consider the acceptable limits of
water sorption and the solubility of interim denture
resilient liners, because these physical properties
are related to dimensional stability, degradation,
and patient comfort.
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vary according to their properties, especially water
sorption (WS) and solubility.11,12 In an ideal situation, the
resilient liner should contain insoluble components and
display low WS.13,14 Nevertheless, during their lifespans,
these products are exposed to saliva, foods, water, and
cleansers,14-16 which may cause WS and loss of plasti-
cizers and other soluble components.11,17

WS in acrylic resin causes a slight expansion of the
polymerized bulk and simultaneously interferes with the
interlocking of the polymeric chain, acting as a plasticizer,
which alters the physical characteristics of the material.18

In acrylic resin-based resilient materials, especially
interim materials whose resilience is provided by the high
concentration of plasticizers and solvents in the matrix,19

the loss of these components to the aqueous environ-
ment is much higher than the plasticizer effect of water.20

Consequently, the longevity of these polymers is
impaired due to loss of their resilience2 and ability of
impact absorption, which reduce the comfort they pro-
vide.21 Likewise, the lifespan of these materials is limited
to between 3 and 5 days for tissue conditioners and
nearly 14 days for interim resilient liners.22-25

Different from denture base acrylic resins, clinically
acceptable values of WS and solubility have not been
determined by international specifications for interim
resilient denture materials. Also, comparison of the few
investigations available5,9,26-30 is impaired by the lack of
standardized methodology to evaluate the properties and
by the varied dimensions of specimens, which are also
not specified in a worldwide standard.

The International Organization for Standardization
(ISO) specification 10139-2 for long-term resilient den-
ture liners recommends calculation of WS and solubility
in units of mg/mm3, according to specimen volume.31

This method was adopted in research of interim resil-
ient denture liners modified by antifungal agents.28 Some
studies9,29,30 adopted specification 12 of the American
Dental Association (ADA)32 for denture base acrylic resin
to determine these properties for interim resilient liners,
using the surface area of specimens to achieve values in
mg/cm2. According to ISO31 and ADA specifications,32

the volume and surface area used in the formulas are
identical for all specimens because they are calculated
according to their dimension (50×0.5 mm). Other studies
of interim resilient liners5,33 used the method suggested
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by Kazanji and Watkinson,14 determining the WS and
solubility of long-term resilient liners in percentages,
which seems more useful because the values are ach-
ieved according to the individual dry and humid weights
of specimens. Concerning the dimensions of specimens
for analysis of WS and solubility of interim resilient
materials, some studies used disk-shaped specimens
(50×0.5 mm), meeting both ADA specification 12 for
denture base acrylic resin and ISO standard 10139-2 for
long-term resilient liners.9,26,28,29 However, other in-
vestigations of the same properties of interim resilient
materials adopted various dimensions for specimens
which are not specified in international guidelines.5,27,30

Considering the differences between methodologies
in previous studies and the lack of specifications for the
acceptable limits for WS and solubility of interim resilient
denture materials, the purpose of this study was to
evaluate these properties in a standardized manner for
different commercially available tissue conditioners and
interim resilient liners throughout their lifespans. The
research hypothesis was that WS and solubility would
vary according to the material type and evaluation time.

MATERIAL AND METHODS

The interim resilient materials selected for this study are
presented in Table 1. For individual specimen fabrication,
the materials were proportioned and mixed according to
the manufacturers’ instructions. The material powder
was added to the liquid, and the resulting mixture was
poured into a round stainless steel mold, which was
pressed between 2 glass plates until final plasticization as
determined by the manufacturer. Then, each specimen
was removed from the mold, and the excess material was
removed by using a scalpel; thus, 10 disk-shaped speci-
mens (50 mm in diameter and 0.5 mm thick)9,26,28,29

were fabricated for each material (n=10) in each time
period.23,34
Maciel et al



Table 2. Summary of 2-way ANOVA of WS

Source df Type III SS MS F P

Material 8 3292.14 411.52 242.91 <.001

Time 3 579.93 193.31 114.11 <.001

Material×Time 24 211.16 8.80 5.19 <.001

Error 324 548.88 1.69

MS, mean square; SS, sum of squares; WS, water sorption.

Table 3.Mean ±standard deviation percent values of water sorption for
the interim resilient materials in the evaluation periods

Material 3 days 5 days 7 days 14 days

Coe-Comfort 2.23 ±0.53Ad 2.43 ±0.27Ad 2.93 ±0.50Ad 2.99 ±0.49Ae

Dura Conditioner 5.51 ±1.18Cbc 7.48 ±2.10BCb 8.72 ±1.53Bb 11.14 ±1.85Ab

Dentusoft 6.79 ±1.01Bb 7.65 ±1.19Bb 6.96 ±3.14Bbc 10.02 ±1.14Ab

Visco-gel 12.06 ±0.93Ba 13.04 ±1.18Ba 14.29 ±1.01Ba 16.62 ±0.87Aa

Softone 4.57 ±0.51Bbc 2.90 ±1.08Bd 4.04 ±1.32Bd 7.22 ±2.38Ad

Hydro-Cast 5.69 ±0.50Bbc 6.00 ±0.83Bbc 7.23 ±1.04Bb 9.88 ±1.34Ab

Rite-Line 4.75 ±0.62Cbc 6.41 ±0.67BCb 7.21 ±0.89Bbc 9.54 ±1.20Abc

Trusoft 3.99 ±0.31Acd 3.71 ±1.65Acd 4.99 ±0.64Acd 5.76 ±1.25Ad

Coe-Soft 6.54 ±1.69Ab 6.95 ±1.19Ab 6.50 ±2.09Abc 7.35 ±1.34Acd

WS, water sorption. Different superscript letters (uppercase: within row; lowercase: within
column) significantly different (P<.05).
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Initially, specimens were submitted to desorption in a
vacuum desiccator at 37�C ±0.5�C and weighed daily
using a digital analytic balance (UMark 210 A; BEL En-
gineering srl), until a constant weight was obtained (W1).
Weights were considered stable when the differences
among the means of 3 weighed specimens were smaller
than 0.0001 g in 24 hours.35 Then, the specimens were
immersed in 20 mL28 of water at 37�C ±0.5�C35 for 3, 5, 7,
or 14 days.23,34 After immersion, excess water was care-
fully removed from the specimens, using absorbent pa-
per, and they were allowed to air dry for 15 seconds and
weighed again 1 minute after removal from the water
(W2).26,30 Finally, all specimens were again subjected to
desorption as previously described and weighed again
(W3). Percentages of WS and solubility were calculated
according to the individual dry and humid weights of
each specimen by using the following equations14: WS
(%) = (W2 − W3) × 100/W1, and Solubility (%) + (W1 −
W3) × 100/W1, where W1 is the weight (mg) after the first
desorption, W2 is the weight after water immersion, and
W3 is the weight after the second desorption process.
Because determination of WS and solubility prevented
reuse of the specimen, for each interim resilient material
tested, Coe-Comfort (CC), Dura Conditioner (DC),
Dentusoft (DS), Visco-gel (VG), Softone (ST); Hydrocast
(HC), Rite-Line (RL), Trusoft (TS), and Coe-Soft (CS), 10
specimens were fabricated for each evaluation time (3, 5,
7, and 14 days).5,36 Therefore, a total of 360 specimens
were produced. WS and mean solubility percentages
were statistically analyzed by 2-way ANOVA (“material”
and “time”), followed by the Tukey honestly significant
difference (HSD) post hoc test (a=.05). Statistical tests
were performed using statistical software (SigmaPlot for
Windows [Microsoft] v12.0; Systat Software Inc).

RESULTS

For the number of specimens (n=10) used for WS, the
study was adequately powered for both the “material”
and “time” factors (100%; a=.05). ANOVA detected
statistical significance for the factors “material” (P<.001)
and “time” (P<.001) and the interaction between them
(P<.001) (Table 2). Results of WS (%) are described in
Table 3.

Considering each material in the different evaluation
times, tissue conditioner CC and interim resilient liners
CS and TS did not present significant alterations in WS
over the 14 days of water immersion (P>.05). A
Maciel et al
progressive increase was seen in WS values for DC and
RL from 3 to 7 days and from 7 to 14 days of immersion
(P<.05), and WS at 5 days did not differ significantly from
that after 3 or 7 days for these materials (P>.05). The
tissue conditioners DS, ST, HC, and VG presented sta-
tistically significant changes in WS only at 14 days
(P<.05) (Table 3).

Comparisons among materials in the evaluation pe-
riods revealed that VG had the highest mean percentages
of WS in all times (P<.05). At 3 days, the lowest WS value
was observed for CC (P<.05), which was not statistically
different from that of TS (P>.05). No significant differ-
ences in WS values were noted among tissue condi-
tioners TS, HC, DC, RL, and ST (P>.05). WS values for
DS and CS were only higher than those of materials TS
and CC (P<.05) and were lower than those of VG (P<.05).
At 5 and 7 days, CC showed the lowest WS values
(P<.05), which were not statistically different from the
values of ST and TS (P>.05). At 5 days, no significant
differences (P>.05) were observed among the WS values
for DS, DC, CS, RL, and HC, which in turn were not
different from those of TS (P>.05). At 7 days, no differ-
ences (P>.05) were found among the WS values for DC,
HC, RL, DS, and CS; and TS presented WS values that
were no different than those from RL, DS, and CS
(P>.05). At 14 days, CC showed the lowest WS values
(P<.05). No differences (P>.05) were found among the
values for DC, DS, HC, and RL. No significant differences
in WS values was observed between RL and CS, whereas
no differences in WS values were noted among materials
CS, ST, and TS (P>.05) (Table 3).

For solubility (n=10), this study was adequately
powered for both the factors “material” and “time” (over
99.5%; a=.05). ANOVA detected significant differences
among the factors “material,” “time,” and the interaction
between them (P<.001) (Table 4). Results of solubility (%)
are presented in Table 5. Most of the evaluated materials
did not show any change in solubility values along with
the time intervals (P>.05), except for tissue conditioners
VG and ST, which presented increased solubility only at
14 days of evaluation (P<.05) (Table 5).
THE JOURNAL OF PROSTHETIC DENTISTRY



Table 4. Summary of 2-way ANOVA of solubility

Source df Type III SS MS F P

Material 8 14456.80 1807.099 992.066 <.001

Time 3 92.06 30.687 16.850 <.001

Material×time 24 215.43 8.976 4.929 <.001

Error 324 590.06 1.821

MS, mean square.

Table 5.Mean ±standard deviation percent values of solubility for the
interim resilient materials in the evaluation periods

Material 3 days 5 days 7 days 14 days

Coe-Comfort 1.89 ±0.30Abc 2.14 ±0.37Abc 2.14 ±0.56Ac 3.35 ±0.70Ac

Dura Conditioner 0.28 ±0.08Ac 0.34 ±0.15Ac 0.47 ±0.08Ac 0.57 ±0.11Ad

Dentusoft 0.76 ±0.36Ac 0.86 ±0.11Ac 0.64 ±0.22Ac 0.83 ±0.12Ad

Visco-gel 20.30 ±4.26Ba 21.35 ±3.30Ba 22.39 ±3.81Ba 23.59 ±2.24Aa

Softone 4.59 ±0.63Bb 4.09 ±1.60Bb 4.74 ±1.80Bb 8.80 ±1.15Ab

Hydro-Cast 0.38 ±0.17Ac 0.42 ±0.22Ac 0.41 ±0.09Ac 0.53 ±0.09Ad

Rite-Line 1.91 ±2.62Abc 1.29 ±0.00Ac 1.32 ±0.09Ac 1.84 ±0.27Acd

Trusoft 1.10 ±0.31Ac 1.06 ±0.58Ac 1.43 ±0.38Ac 1.59 ±0.46Ad

Coe-Soft 2.06 ±0.32Abc 1.25 ±0.28Ac 1.65 ±0.30Ac 2.13 ±0.23Acd

Different superscript letters (uppercase: within row; lowercase: within column) indicate
significant differences (P<.05).
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Comparisons among materials demonstrated that, in
all immersion time intervals, the greatest mean solubility
was observed for VG (P<.05). At 3 days, no differences
were found among the solubility values for ST, CS, RL,
and CC (P>.05). In addition, DC, HC, DS, TS, CC, RL,
and CS had the lowest solubility values, without differ-
ences from each other (P>.05). At 5 days, no significant
differences (P>.05) were found among the solubility
values for DC, HC, DS, TS, CS, RL, and CC, which in
turn were not different from those of ST (P>.05). At 7
days, no statistically significant differences were found
among CC, CS, TS, RL, DS, DC, and HC (P<.05), which
exhibited the lowest mean values of solubility. At 7 and
14 days, ST showed higher solubility values than the
other materials, except for VG (P<.05). At 14 days, there
were no differences among the values of CC, CS, and RL
(P>.05), and the values for CS, RL, TS, DS, DC, and HC
also did not differ significantly (P>.05) (Table 5).

DISCUSSION

The research hypothesis stating that the WS and solu-
bility of interim denture resilient liners vary among the
different materials and according to the evaluation period
was partially accepted. Both properties of the 9 tested
materials usually varied from each other, and in some
cases, the percentage values increased according to the
time intervals, especially after 7 days.

Tissue conditioners are ideally recommended for 3 to
4 days and should not be used for longer than 2
weeks.5,23,24 According to the manufacturers, the interim
resilient liners TS and CS can be used for up to 6 months
because they contain smaller quantities of plasticizer and
alcohol than tissue conditioners. However, the mean
clinical lifespan during which these materials may
adequately play their role is 14 days.22,23

Surprisingly, the present results revealed that the
tissue conditioner CC exhibited low percentages of WS
compared with those of all materials analyzed and did
not exhibit changes in this property throughout the 14
days, as observed for the resilient liners TS and CS.
Conversely, for the other materials, a significant increase
was noted in WS between 7- and 14-day periods. These
results may be attributed to the different compositions of
interim denture resilient liners tested. However, the
manufacturers of these products presented little or no
description as to the type or concentration of plasticizers
and alcohol in the liquids, and even when there was
THE JOURNAL OF PROSTHETIC DENTISTRY
information listed on the Material Safety Data Sheet
(MSDS), different formulations were described for the
same material.

Phthalate plasticizers are added to the liquids of acrylic
resin resilient materials to reduce the WS due to their high
hydrophobicity and potential to fill the microspaces pre-
sent in the polymer. However, this ability is limited over
time for interim resilient materials, which present high
concentrations of plasticizers that are rapidly leached into
the external aqueous medium.17 Other factors contribute
to the WS observed in these materials, especially the
polymer hydrophilicity,19 which increases with its number
of hydrocarbon groups.33 According to the MSDSs, the
powders of all products evaluated in this study are
composed of poly(ethyl methacrylate) (associated or not
with poly[methyl methacrylate]), which presents higher
levels of WS in relation to other polymers as poly(n-butyl
methacrylate).9,33 The powder of CC contains up to 10%
zinc undecylenate, an antifungal component with high-
molecular weight (431.91 g/mol) that impairs WS by the
polymer, which presents low-molecular weight in the case
of poly(ethyl methacrylate) of the tested materials (114.14
g/mol). Even though CS also contains zinc undecylenate,
its concentration in the polymer matrix is lower (±5%)
than that present in CC. This may explain the smaller WS
observed for CC, as well as the stability of this property
over time. Besides hydrophilicity and low-molecular
weight of poly(ethyl methacrylate) of the tested mate-
rials, water diffusion inside the matrix is facilitated by its
low density, resulting from the smaller entanglement of
polymeric chains.35 This phenomenon may also be
favored during manipulation of the powder-to-liquid ratio,
which contributes to the appearance of micropores by the
incorporation of air bubbles.20 WS also involves the
mechanism of adsorption; that is, the formation of
hydrogen bonds between water and carboxyl groups,
although esterified, depends on the polymer chemical
composition.8

The interim resilient liners TS and CS and the tissue
conditioners CC, RL, DC, HC, and DS did not present
alterations in solubility over the 14 days of water
Maciel et al



February 2019 315
immersion. Surprisingly, in this period, DC, HC, and DS
presented the lowest numerical means of solubility. Ac-
cording toMSDS, the liquid of DC is basically composed of
2-etilhexil diphenyl phosphate (90%-95%), a compound
of higher molecular weight (362.40 g/mol) than dibutyl
phthalate (278.34 g/mol), the plasticizer contained inmost
of the materials tested in this investigation. According to
the MSDS and a study by Hong et al,24 the liquid of HC
contains benzyl butyl phthalate (80%-90%), also with
higher molecular weight (312.37 g/mol), ethanol (10%-
20%), and acetone (1%-5%). Although the MSDS does
not describe its formulation, Bail et al. (22) related that the
DS liquid is composed by dibutyl phthalate and alcohol
without specifying the concentrations of these compo-
nents. The lower the molecular weight of the plasticizer
and the greater the concentration of this compound and
ethyl alcohol in a resilient material, the greater will be its
weight loss and percentage of solubility during water
storage.5 Themolecular weights of HC andDC plasticizers
are greater than that of dibutyl phthalate (278.34 g/mol),
present in most interim resilient liners used in this study,
which may explain the lowest solubility values observed
for these materials.

The high-molecular weight of the plasticizer in HC
reduces its leaching and, despite the great ethanol loss in
up to 24 hours that alters its dynamic properties,24 this
material may be clinically used for up to 14 days. Results of
low solubility and stability of this property throughout the
evaluation period observed for DS suggest lower con-
centration of dibutyl phthalate, as well as alcohol, than in
the other materials in this study that presented the same
plasticizer. According to the manufacturer, the liquid of RL
is composed of a dialkyl phthalate plasticizer (<80%), yet
without specification of its type, not showing the presence
of ethyl alcohol. Thus, in addition to the absence of
alcohol, the main plasticizer of this material probably has a
sufficiently high-molecular weight, explaining the low
solubility of RL during the 14 days of water immersion.

According to the MSDS, the liquid of TS contains
ethanol (15%-25%) and benzyl butyl phthalate (50%-
85%), with higher molecular weight than dibutyl
phthalate, which might have favored the low solubility
maintained throughout the evaluation. Even though the
MSDS and Safety Data Sheet (SDS) describe the pres-
ence of benzyl salicylate (25%-50%) and ethyl alcohol
(10%-20%) in the liquid of CS, previous studies identified
large quantities of dibutyl phthalate in its composition
(49.7%17 and 30 to 60%,15 respectively). According to the
MSDS, SDS, and prior studies,11,24 the liquid of CC
contains mainly benzyl benzoate (50%-87.3%) and ethyl
alcohol (7.03%-10%). Even though CC and CS have high
concentrations of plasticizer with low-molecular weight
(benzyl salicylate: 228.24 g/mol; benzyl benzoate: 212.08
g/mol), the materials may have presented greater reten-
tion of components in its structure over the water
Maciel et al
immersion period, suggesting that leaching of phthalate
is not related only to the greater initial absolute con-
centration of the plasticizer in the polymeric matrix.34

At 7 and 14 days, ST had statistically greater solubility
in relation to the other tested materials, except for VG,
which may be associated with the high concentrations of
plasticizer of low-molecular weight (45%-55% of dibutyl
phthalate) and ethyl alcohol (15%-25%), according to the
composition described in the SDS. These results suggest
ST is indicated for use as functional impression material
or as tissue conditioner for up to 1 week, corroborating
the findings of Elsemann et al,34 who demonstrated that
between 3 and 7 days there was no significant loss of
phthalate from this material. Similarly, Shylesh et al6

observed the best properties of dimensional change,
plasticity, and flow after 30 minutes of mixture for ST
among all the tested materials.

The greater percentage of solubility among the ma-
terials was observed for VG in all evaluation periods, with
differences ranging from 4.5 (ST) to 100 times (DC).
Notwithstanding, VG presented stability of solubility in
up to 7 days of evaluation, which would confirm its
indication for use in tissue conditioning due to its high
initial viscosity, high elasticity, and small change in this
property in up to 1 week in water.4 Jones et al17 identified
contents of 86.9% butyl phthalate butyl glycolate, 8.2%
dibutyl phthalate, and 4.9% ethanol in the liquid of VG,
whereas the MSDS describes these compositions as 50%
to 100% of triethyl citrate (276.28 g/mol) and 2.5% to
10% of ethyl alcohol. The high solubility values observed
for VG in this study are difficult to explain, considering
the low percentage of alcohol, besides the fact that its
main plasticizer probably has a high-molecular weight.
The material may have had greater retention of compo-
nents in its structure during the water immersion
period.34 The high WS and solubility observed for VG
may also be related to the experimental conditions such
as volatility of ethanol from the material liquid during
preparation of specimens25 and even the product batch.17

Within the present in vitro conditions, considering the
results obtained for both properties analyzed, simulta-
neously, the best performance for functional impressions
and tissue conditioning for up to 7 days was observed for
materials CC, DC, HC, DS, RL, CS, and TS (WS, 2.23%-
8.72%; solubility, 0.28%-2.14%). For interim relining, the
tissue conditioner CC and the interim resilient liners TS
and CS presented the best performance for WS (2.23%-
7.35%) and solubility (1.06%-3.35%) regarding the low
values maintained for up to 14 days. However, the WS
and solubility values observed in this in vitro study
should be carefully applied to the clinical conditions,
because in these situations the material is subjected to
cleaning and disinfection procedures adopted by the
patient, as well as to thermal alterations, pH variations,
and deformation by the occlusal load of the oral
THE JOURNAL OF PROSTHETIC DENTISTRY
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environment, which contribute to faster loss of leachable
components.11,15,30 Thus, definitive evaluation of the
performance of interim resilient liners by in vivo clinical
studies is suggested.

CONCLUSIONS

Within the limitations of this in vitro study, the following
conclusions were drawn:

1. At 14 days, the smallest WS among all materials was
observed for CC (P<.05), followed by TS, ST, and
CS, with no significant differences among them
(P>.05). RL, DC, HC, and DS showed intermediate
mean percentages with no significant differences at
14-day water immersion (P>.05).

2. WS in tissue conditioner CC and interim resilient
liners CS and TS did not change over the 14 days
(P>.05). All other tested materials presented with
increased WS between 7 and 14 days (P<.05).

3. In all evaluation periods, the lowest mean values of
solubility were observed for tissue conditioners DC,
DS, HC, and RL and resilient liners TS and CS
(P>.05).

4. At the 14-day interval, ST and VG exhibited increases
in solubility (P<.05), whereas this property was not
changed for the materials CC, DC, DS, HC, RL, TS,
and CS (P>.05). Regardless of the evaluation period,
VG presented the highest mean percentages of WS
and solubility among all tested materials (P<.05).
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