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of  Four  Soft

This study  evaluated  the effect  ef  thermocycling  on  the tensile streng'th  ancl  tear resistance  of  four long-term soft  denLure
liners. One  light-activated (Astron Light, AL), two  chemieally  activated  (GC Heline Soft, GC; Silag'urn Comfort, SC}, and  one

heat-cured  (Molloplast-B, MLP)  soft  liner materials  were  tested. Durnbbell and  trouser-leg specimen  geometries  wet'e  used

for tensile strength  and  tear resistance  tests, respectively.  A total of  120 specimens  were  prepared. Tcst  specirnens  for eaah

material  (n-5) were  subjected  to thermal  cyeling  for 1,OUO and  3,eeO cycles  between 50C and  550C in a  therrnocycler. Before

thermocycling,  AL  gave  the  lou,est tensile strength,  while  SC  exhibited  Lhe highest tear resistanee  vaiue  among  Lhe inaterials

testcd (p<O.05). 
r]'hermal

 cycling  gignificantly  affected  the tensile strength  of  AL  as  well  as  the tear resistance  values  of  AL,
MLP,  and  GC  materials.  This  in vitro  study  revealed  that  the tensile strength  and  tear resistance  values  of  the soft  liner
mater'ials  tested varied  according  to their chemical  eompositions,
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               INTRODUCIilON

Soft denture liners are  generally used  for edcntulous

patients who  are  unable  to to･Ierate conventional  den-

tures  because of  thin  and  relatively  non-resilient

mucosa  or due to severe  alveolar  resorptioni'E].

Elasticity and  resiliency  of  these  materials  enable

them  to act  as  a  cushion  for the denture-bearing
mucosa  through  absorption  and  redistribution  of

forces transmitted to the stress-bearing  areas  of  the

edentulous  ridges3'-.  Soft denture liners are  also  a

useful  remedy  when  treating  patients with  ridge

atrophy  or  resorption,  bony undereuts,  bruxisrn, con-

genital or  acquired  oTal  defects requir'ing  obturation,

xerostomia,  and  dentures opposing  natural

dentitionaJS). Despite the  favorable attributes  and

wide-ranging  applieations  mentioned  above,  sot't  lin-

ers  also  have several  prob]erns associated  with  their

use,  such  as poor tensile strength  and  tear  resistance,

debonding  from denture base, poor color  stability,

and  loss of softness'･"･i-.

   Among  soft  liners with  different chemical  compo-

sitions,  silicones-over  and  against  plasticized }]crylie

soft  liners-have  been widely  used  because of  good
elastie  propertiesi'Z' and  elinical  performanceiL'i3) .
Silicones exh{bit  low water  absorption  and  Iow solu-

bility of  components.  Thus, silicone  permanent
materials  remain  more  stable  over  a pro]onged period
of  time,  while  acrylic  permanent  materials  undergo  a

marked  loss of  cushioning  effect over  tirne"±' .
However,  recently,  many  types of  silicones  and  soft

acrylics  are  introduced to be used  as chairside  soft

liners. Amongst  which,  new  polyvinylsiloxane mate-

rials  were  reported  to have a  softness  and  elastic

character  similar  to that  of  heat-cured silicones,

Moreover,  there is an  added  advantage  of  good  han-
dling properties,  since  they  are  supplied  in a form
which  allows  direct injection of  the auto-mixed  mate-

rial  onto  the prepared denture fitting surfacei`),

   When  considering  the  servieeability  of  soft  ]iners

in the  oral  environment,  it is very  important that

they have adequate  mechanical  properties  to with-

stand  functional stresses  applied  to the  maLerial.

Tensile strength  provides  information on  the ulti-

mate  strength  of  a  soft  denture liner when  subjected

to tension,  whereas  elongation  provides data on  the

ability  of a material  to deform  prior to failure and

thereby  gives an  indieation of  the  flexibility of  the

materialLS･i6'.  With rubber  rnaterials,  tensile proper-
ties are  a  general guide to their  qualityiG'. As  for

tear resistance,  it is a measure  of  a  material's  resis-

tance to tearing foreesiTi. In particular, {t affects  the
clinical  perforrnance of  soft  denture materials  when

subjected  to conditions  which  could  initiate tearing,
such  as  the denture cleaning  proceduresL6).

   Soft denture liners are  expected  to function in
the aqueous  oral  environment  for long periods of

time as  well  as  under  rapidly  ehanging  LemperaLures.

However, it must  be noted  that with  cyclic  tempera-
tures, the  thermal  behaviors of  the  structural  compo-

nents  within  a  material  can  influence the latLer's
rneehanical  and  physieal propert{es`S'iBi. Tn this con-

nection,  the thermocycling  process ean  give useful

data on  the longevity of  sot't denture liners, with

respect  to mechanical  properties under  conditions

that simulate  elinieal usage.

   This study  evaluated  the  cumulative  effects  of

thermally induced stresscs  (thermocyeling) on  the
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tensile strength,  elongation  at  break, and  tear  rosis-

tance of  four commercially  available  sol't denture Iin-
ers  at  differenL eyeling  intervals. The null

hypothesis t'or this  study  was  that a heat-cured
polysi]oxane-based soft  liner, Molloplast-B, would

give the  highest tensile strength  and  tear resistance

values  after  thermocycling.
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Illustration showing  {A) tensile stt'ength  test speci-

men,  and  (B) tear rcsistance  test specimen.

IllIIi11II･

         MATERIALS  AND  METHODS

Elpecimen preparation
In this laboratory study,  one  light-activated, one

heat-cured, and  two  chemieally  activated  soft  denture
liners wei'e  tested  to determine the effect  of

thermocyeling on  tensile strength  and  tear  resistanee.

The  names,  components,  manufacturers  and  polym-
erization  types of  these  soft  denture liners are  pre-
sented  in Table 1. For  tensile strength  tests, a

gypsum  mold  w･as  made  by  using  a standard

polytetrafluoroethylene  CPTFE) dumbbell  pattern in
accordance  with  ASTM  0638 M  (Standard test
method  for rubber  property-tensi]e  strength)  (Fig.
IA)L". To avoid  uncontrolled  stresses  during  the test,
mid-scetion  of PTFE  pattern  was  formed into a

eylindrieal  shape  with  a  diameter o{' 2,5 mrn  along

the thin F.eetion. As for tear spccimens,  they were

pr'epared with  a  50 mm  ]ong, 10 mm  ",ide,  and  1 mm

thiek aluminum  pattern and  parLly divided along  the

center  of  the  long axis  to form what  is colloquially

deseribed as  a  
"trouser

 leg specimell  (Fig. IB}20'.

   Soft denture liners were  paeked  into molds  and

cured  according  to thc manufacturers'  instructions.
Astron Light {AL) was  polymerized in a  Triad euring

unit  (Triad 2000, Dentsply, York, PA, USA)  for 10
minutes.  MolloplasVB  (MLP) was  polymerized in

boiling water  for two  hours, The  polymerization of

two  chemically  activated  materials,  GC  Reline Soi't
(GC) and  Silagum-Autornix  Comfort  (SC), were  eom-

pleted with  a  conditioner  (Kot･termann, Labortechnik,
Hanigsen, Germany)  at  40-50"C  for 10 minutes  to

simulate  a  ehairside  reline  technique.

Table  1Matcrialsuscd  mthis  study

Brandname(Code} Components Manufaeturer Curing method

AstronLight(AL)

Molloplast-B

GC  Reline

Silagum

Soft (GC)

Cornfort {SC)

Butyl methaeryiate,  Bis-EMA,
        PEM.A

   Hydroxyl terminated

   polydimethylsiloxane,

    1'umed silica  fillers,
  methyl  triacetoxysilane,

dibuLyl Lin dilauraLe, PMMA,

  and  7-methacryloyloxy-

 propyltrimethoxysilanc  as

        I)I'imer"

     Silicone dioxide,

 vinyl  dimethyl poly, siloxane,

  hydrogen  polysiloxane
±

  Vinylsilicone, hydrogen
  silicone,  aeroEil,  additives

Astron Dental, Lake Zurich, IL

Detax GmbH,  Ettlingen, Germany

GC  Co., Tokyo,  Japan

DMG,  Hamburg,  Germany

Light aetivated

HeaL-cured

AuLopolyrnerized

Autopolymerized

Bis-EMAPEMAI]MMAsl*Bisphenol-A-diethyl methaerylate

Poly(ethy] methacrylate)

I)oly(methyl meLhaerylaLe}

Compesition according  to the rmaterial

Braden  et  al.M/

safetydata  sheet  supplicd  by themanufacturer
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Thermoc.),cling

A  tot･al of  120 specimens  were  prepared fov both  ten-

sile  strength  and  tear resistance  tests (60 specimens

for each  test). Specimens wer'e  randomly  assigned  to

three test groups  {nt5), and  the}, were  either

thermocycled  for 1,OOO or  3,OOO cycles  between (5+1)
"C

 and  (55± 1)MC with  a 60-second dwell time in a

thermocycler, or  stored  for 24 hours  in distilled
water  aL  (37± O'C,

Mechanicat  tests

Mechanical tests were  performed  on  a  universal  test-
ing machine  (Lloyd LRX,  Lloyd Instruments  Ltd.,

Fareham, IIampshire, UK) at  a  crosshead  speed  of  50
rnmfmin.  Data  were  collected  using  a  personal com-

puter with  a  Nexygen software  (Nexygen, Lloyd
lnstruments  Ltd., Fareham,  UK). Tensjle strength,

percent elongation  (strain at  fracture), and  tear

strength  were  then ea]culated  automatically  by the
software  using  Equations (1)-(3) belowL6･2i):

       T=F
           A

where  T=sLress (N/rnm7), F=rnaximum recorded

at  failure (N), and  A=original cross  seetional

(Inm');

             AL.
       %ef-
             L

where  %ef!percent
ALTextension, and

× 100

{1)

foreearea

{2)

elongation  (strain at  fracture),

L-original length;

       11s-;  (3)

where  Ts=tear resistanee  (Nfmm), F=maximum  foree
to tear specimen  (N), and  tzthickness of  specimen

(mm),

Statistical analysis

Data  obtained  from  both  tests were  analyzed  with

one-way  analysis  of  variance,  ANOVA,  using  a  sta-

tistical software  (SPSS version  11.0 software,  SPSS

Inc., Chicago, IL) on  a  personal eomputer.  The

means  and  standard  deviations were  recorded  for
each  group, and  

rVukey's

 liSD  test  was  used  to deter-

mine  signit'icanL  differenees between groups.

                 RESULTS

712nsile strength

Table 2 shows  the mean  and  standard  deviation va]-

ues  ot' the tensile strength  of  specirnens.  There were

statistieal]y significant  difl'erenees among  the tensile
strengths  of  control  groups. AL  had  a  lower tensile

strength  eompared  to the other  materials  <p<O.05),
whereas  GC  had  the  highest tensile strength  ot' all

the materials  tested (p<O.05}. As  for differenees
between MLP  and  SC, as well  as between GC  and  SC,
they were  not  statistically  significant  (p>O,05).
However, the difference between MLP  and  GC  was

found  to be significant  (p<e.05). After 3,OOO thermal

cycles,  thc tensile strength  of  AL  increased signifi-

cantly  {p<O,05}, However,  1,OOO and  3,OOO cycles  of

Table 2 Mean  tcnsilc strength  valucs

Control  (ptfPa) After1,OOO  eycles  (MPa) After 3,OOO cycles  (MPa)

Mean SD Mean SD Mean

     AL

    MLP

     GC

     sc

()Troups with  same

O.6ou,.3,o3h･x4.42c･x3.72h･c,xO.18O.75e.83e.31O.38fl･x2.22L,･i5.12c･x3.87c･!O.23O.58O.661.03O.96a･y2.51h･x4.81',u4.16,,･i

SDO.46O.65O.93O.50

superseript  letters, a-d  verticallv  and  x-zhorizontally,  are  not  significantly  different Cp>O.05)

Table 3 I'ercent elongation  (sLrain at  fracLure) of  softliners  as  afuncLion  of  Lhermocyeling

   9.ontrol (MPg} ...-
Mean  SD

1'Xftel'1,OOO  cycles  (%) ilfter  3,OOO cycles  C%)

Mean SD Mean SD

ALMLIGC

 sc

205.s6u･x195.63fi･i21e.22R･x268.s2"･x28.4982.S729.6525.44 171.26a･X･Y 41.28

 129.92:.X 62.44

 L93,51H-L,･X 13,13

 2sO.78b･X 16.06

and  x-z  horizoritall},, are  not

124.2sa･y146.s7u･b,x199.7sh,i293.6o{･i30.2939.3548.0629.42

Groups with  same  superscript  letters, a-d  vertically significantly  different (p>O.05)
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thermocycling  did not  at'fect  the  tensile  strengths  of

MLP,  SC, and  GC  (p>O,05}.

Percent elongation

Table  3 shows  the mean  and  standard  deviation val-

ues  pertaining to pereent elongation  of  tensile
strength  specimens.  There  were  no  statisticaUy  sig-

nificant  differences among  the eontrol  groups, and

the polysiloxane materials  also did not  show  signil'i-

cant  changes  after  1,OOO and  3,OOO thermal  eycles

{p>0.05). However,  AL  material  showed  a  significant

decrease after  3,OOO thermal  cycles  (p<O.05).

Tear  resistance

Table 4 shows  the tear resistanee  results.  Among
the eontrol  groups, no  significant  differences were

found among  AL,  MLP,  and  GC  (p>O.05>, whereas  SC
had the highest tear resistance  and  which  was  sig-

nifieantly  different from  the other  materials  (p<O.05).
After 1,OOe and  3,OOO therrnal  cycles,  AL  exhibited  a

significant  increase in tear resistance  {p<O.05). "J'ith
MLP,  its tear  resistance  decreased after  1,OOO therma]
cycles,  but this did not  eause  a  significant  difference
compared  to the control  group  (p>O,05). However,
after  3,OeO thermal  cycles,  the  increase of tear resis-
tance of MLP  was  significant  when  compared  to the
control  and  1,OOO-cycle groups  (p<O.05), With GC, its
tear resistance  significantly  decreased after  1,OOO and
3,OOO cycles of  thermocyeling  {p<O.05), With  SC,
thermocyc]ing  did not  have any  significant  effect on

its tear resistanee  (p>O.05).

                 DISCUSSION

Soft denture Iiners are  expected  to function in the
oral  environment  for long periods of  time.  As  sueh,

various  accelerated  aging  methods  have been applied

to these materials  to simulate  the  oral  eondi-

tionsT･i5･i"･22ZS). By means  of  thermocyc]ing, eumU]a-

tive el'feets of fatigue arising  from sudden

temperature  ehanges  can  be determined. In the cur-

rent  study,  soft  denture liners were  subjeeted  to
fatigue stress  by  virtue  of  temperature  differences

between water  baths of  a  thermocycler. Temperature
variation  between  50C and  55MC was  chosen  as  these

  Table4  Mean  tear resistance  val.u.es -..
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temperatures  depict the temperature  range  of  foods
ingested during rneals  and  whieh  do not  damage oral

tissuesZi), As  to the use  of  1,OOO and  3,OOO Lhermal
cycles, the objeetive  was  to evaluate  Lhe  cumulative

effeet  of  fatigue within  soft denture Iiner materials

rather  than  to represent  a  certain  wearing  time for
soft  denture liners.

   The  heat-cured silicone material  tested in this
study  was  widely  aceepted  and  recognized  to bc the
most  successful  silicone  rubber  soft  denture liner
available.  It was  reported  as being superior  to both
autopolymerized  silieones  and  plastieized acrylic

materials  in terrns of longevityii'L3'L6), On  these

grounds, the null  hypothesis ot' this study  was  that
heat-cured silicone material  would  give the highest
tensile strength  and  tear resistance  values.  The
underlying  assumption  was  that this material  was

composed  of a  strong  network  structure.  Thus, it
might  be harder  to break the bonds of  this material,

part]y because of  the pol.ymerization  eonditions  used.

As  for the other  two  chemicallv  activated  silicone                             '
soft  denture materials,  they  had a  similar  chemical

cornposition  with  the heat-cured silieone.  Then,
owing  to a  polysiloxane structurc  in their eomposi-

tion, they were  readi]y  curable  by crosslinking  at  a

low temperature  and  pressure, as  corripared  to com-

pression  molding  technique.

   Among  the many  desired mechanical  properties
of  a  soft  denture liner, hig'h tensile  strength  and

tear resistanee  are  of  particu]ar' praetical importanee
to the  final productE'). Tensile strength  indicates the

maximum  tensile stress  that  can  be applied  uni-

formly over  the cross-section  of  a  test piece in the
course  of  stretehing  the  test piece to failure. Tear

resistance,  on  the other  hand, measures  the resis-

tanee  to growth  of  a  niek  or  cut  when  tension is
applied  to a  cut  sample.  The  apparent  differences in
the  nature  of  these  tests might  make  the results

obtained  very  different. For example,  a  material  can

have a  very  high erosslink  density and  survive  ten-
sion;  but, it fails prematurely  in tear  tests  as  the

reinforcing  properties of  the siliea  filler and

polysiloxane chains  in the  crosslink  t'ail to stem  the

propagation  of  a  cut.  With  soft  denture liners, tear
resistanee  is probably  the mosL  important mechanical

Control (MPa) After1,OOO {,ycles (MPa) After 3,OOO cycles  (Ml'a)

-'
 AL''-'

    MLP

     GC

     sc

Uroups di'ith stime

Mean SD )･[ean SD Mean SD

O.74,-･x

 IL14a･x

 2.osa･x10.11b,x

O.17O.25O.222.22 1.86"･Y

 1.o6"･x

 1.58"･]'

13.o7b･x

O.39O.31O.273.38 4,12b･z1,52a･y1.54th･Y11.77,-i1.00O.12O.271.49

superscript  lctters, a-d  vertica]]y  andx-zhorizonLally,  are  not,  significantly  diffevent (p>O.05)
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     property as  they are  prone to tearing  when  subjected

     to chemical  or  meehanieal  cleaning.

         As  opposed  to sofL  acrylies  which  owe  their  com-

     pliance  Lo Lhe presence of  a  plasticizer, most

     polyvinylsiloxane soft  liners contain  silica  fi]lcrs in

     varying  quantities.  It was  suggested  that the

     strength  of  fi]ler-polymer bonding  would  affect  the

     tear and  tensile properties  of  soft  denture liners-

     moreover,  the stronger  Lhe filler-polymev bonding,

     the better it would  be for these propertiesL6'Zi", In this

     study,  only  one  acrylie-based  material  was  tested,

     namely  GC.  It had  the highest tensilo strength  at

     4.42 MPa  before thermoeyeiing, ",hereas  AL  material

     had  the  weakest  one  at  O.60 MPa.  This was  proba-

     b]y due to their  different chemical  structures,

     Although the exact  rormulation of  GC  was  not  pub-

     licly disc]osed, it was  well  known  that an  external

     plastieizer was  added  to the methacrylate-based  sys-

     tem  to reduce  Lhe  glass transition  temperature.  The

     p]asticizer then  acted  as  a  lubricant betwcen the

     polymer  chains,  enabling  thern  to movc  pasL or  slip

     by  each  other  and  thus deformed  rnore  easilyZS).

     Additionally, it has been demonstrated that free,
     unreactecl  monomers  remained  within  the polymer-

     ized resin  after  curing,  thereby resulting  in inferior
     meehanieal  properties2". Therefore, the  poor'est ten-

     sile  strength  could  be attributed  to the  presence of

     free, unpolymerized  inonomers  remaining  in the  AL

     material  after  light euring,  As  for the  heat-cured

     MLP  material,  its mean  tensile strength  of  3,03 MPa
     was  weaker  than  both chemical]y  activated  materials,

     GC  and  SC, This could  be due to the different corn-

     ponents in their formulations (Table 1), as  well  as

     due to f'iller-polymer matrix  interaction.
         The tensi]e strength  oi' Dv'ILP material  was  found

     to be higher than  the  2.12 MPa  reported  by Waters

     and  Jagger'L6i, probably due to the latter's application

     of  a  higher deformation  rate.  According  to Aziz et

     aLZi],  the  higher the  ratc  of  deformation, the  less
     tirne the molecules  have to redistribute  the stress  and

     thjs leads to prernatui'e teay'ing of  Lhc  specimen,  thus

     giving a  low value.

         As  for the  effect  of  thermocycling,  there  wcre  no

     statistically  significant  differences in tensile strength

     botween  the  control  speeimens  and  those  after  1,OOO

     and  3,OOO eycles  of  thermocycling  for MLP,  GC, and

     SC. However, 3,OOO c>,cles ot' thermocycling  affected

     the  tensile strength  of  AL  rnaterial  by  inereasing it

     to O.96 MPa  from O,60 MPa. It could  be that during
     thcrmocycling,  the  AL  material  hardened  due to the

     loss of  plasticizeri8'!:). Indeed, the significant  decrease
     in pereent  elongation  after  3,OOO thermal  cycles

     (Table 3) supported  this suggestion.

         As  l'or the  tcar  rcsistance  of  soft  Iining mat･eri-

     als,  this property is influenced by many  factors, such

     as  
degrea

 
of

 
crosslinkings

 
molecular

 
weig'ht

 
of

     polysiloxane chains,  and  silica  filler coneentration2').

streng'th  of  sort  Iiners

In the same  vein,  it was  reported  that  surface-

modified  silica  fillers increased the tear resistance  of

soft  denture ]ining materialsL"Zi'.  In this sLudy,  SC
had the highest tear  resistance  and  was  significantly

different from  the  other  materials  tested (p<O.05).
Many  reasons  were  Lhoug'ht to contribute  to this

tear resistanee  value:  high degrec of  orientationul

order  or  polymer  chains  due Lo high degree of

crosslinking,  inereased strength  of  filler-rnatrix inter-

action,  and  high fillcr content.  Indeed, while  1,OOe
and  3,OOO cycles  of  thermocycling  affected  the  teai'

resistance  of  AL,  MLP,  and  GC  materials,  SC  mate-

rial  mainLained  stability  in this respeet.

    Tihe tear r'esistanee  of  AL  was  not  found  to be

sig'niricantly  different from  those  of  N'TLP and  GC
materials  (p>O.05}, although  it was  determined as  the

 weakest  material  among  the maLerials  tested, This

 finding was  in sharp  contrast  to a  previous reportLe',

whereby  acrylic-based  soft  liners had higher tear

resistance  than  silicone-based  ones.  After thermo-

 cycling,  the sig'niHcant  inerease in tear resistance  of

AL  material  could  be due to the loss of  plasticizer

 during thormocyeling, thereby leading to hardening,
as  suggested  by Leon  et  al.Uh).

    Sirnilar to AL, the  tear resistance  of NILP  mate-

ria]  inereased from  1.14 N!mm  to 1.52 N/mm  after

 3,OOO cyc]es  of  thermocycling. Accordingto ptdcCabeL",
this material  had a  signii'icant  weight  loss after

being soaked  in water  for 90 days. This rnighL  well

 reMect  the loss of  condensation  reaction  by-products
 or  catalyst  by-products. Likewise, this  might  well

 explain  why  MT]P exhibited  an  increase in tear resis-

tance  after  thermocycling.  On  the  other  hand, Dootz

 et  al.iM  reported  that the tcar ]'esistance  ot' TV'[LP
increased from  5.4 Nfmm  to 7,9 N/mm  after  an

accelerated  aging  process in a  Weather-Ometer  device.

 They coneluded  that this increaso was  probably  a

result  of  eonLinuing  polymerization. In our  present

 study,  the tear resistance  value  of  Ds･{LP was  found to
 be slightly  lower than  the previous findingsi"L

Dirferences in tear  resistance  values  might  be attrib-

uted  to dii'fcrences in test eonditions  in terms  of  test

speeimen  geometry, deformation  rate,  and  the aging

procedure  used,

    Although  S{] was  Lhe  material  wiLh  the  greatest
tear strength,  its tensi]e strength  and  percent  elenga-

tion  values  were  comparable  with  those  of  GC  soft

liner material.  While thermocycling  had no  deleteri-
 ous  effect  on  the tear strength  ol' SC, iL had a  sig-

nificant  effeet  on  GC  such  that  iLs tear  resisLance

value  decreased significant･ly  (p<0,05), This could  be
due to different components  used  in their  formula-

tions. Although these two materials  were  addition

type  of  polysiloxane-based soft  liners, GC  was  ]ikely

to contain  a  IoweT amount  of  fMers or  consist  of

lower-molecular-weight polyrners. Further, the  sur-

 Cace of  the s{]iea  t'illers of' GC  mjght  be unmodiHed,
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thereby causing  GC  to absorb  a  ]arger amount  of

water  than  SC after  thermocycling. This was

because the  presence of  
-OH

 groups  on  the non-

treated surface  of  silica  fillers helped to absorb  water

into the  polymer  matrixU".  The absorbed  water  mole-

cules  then acted  as  plasticizers and  facMtated the
movement  of polymer  chains.  Theoretically, this

plasticizing effect  w･ould  deerease the st,rength  of  Lhe

polyrner2-. Nonctheless, this proffered suggestion

awaits  furLher clarification  in a  t'uture work.

    The null  hypothesis in this study,  was  rejected,

since  the tensile strength  and  teai' resistance  of

ehemically  activated  GC] and  SC materials  were

greater than  Lhose  of  heat-cured Dv{LP si]{cone  liner
material.  Frorn a  elinical  standpoinL,  these  new

materials  could  be alternatives  to Adolloplast-B
beeause of  their better handling' properties,
Nonetheless, to ensure  long-term clinical  success,  the

other'  meehanical  and  physieal properties ot' GC  and

SC-apart  from tensile strength  and  tear  resistance-

should  also  be inxrestigated.

                   CONCLUSIONS

Within the  lirnitations of  this in vitro  study,  the l'ol-
lowing  conelusions  were  made:

    1, Before thermocycling,  Astron Light material

       exhibited  a  significantly  lower mean  tensile

       streng'th  than  the other  soft  denture materi-

       als  tested (p<O.05).
    2. With 3,OOO cycles  of' thermocycling, the tensile

       strength  of Astron  Light material  was

       increased. On  the other  hand, 1,OOO and  3,OOO

       cyc]es  of  thermal cycling  had no  deleterious
       effect  on  the  tensile  strengths  of Molloplast-
       B, GC  Reline Soft, and  Silagum  Comfort  soft

       denture liners.
    3. Before thcrmocycling, Silagum  Comfort  mate-

       rial  gave  the hig'best tear resistance  value-

       whieh  was  significantly  different from the

       other  materials  tested (p<O.05).
    4. While  1,OOO and  3,OOO eycles  of therrnal cycling

       did not  afrect  Lhe tear resistance  of  Silagum

       Comfort, therrnocycling significantly  affected

       those of  Astron  Light, Molloplast-B, and  GC

       Reline Soft lincr materials,
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