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Fig 1 Divided 52 sample groups, 10 specimens in each group, the total was 520 specimens.
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Fig 3 Type A Durometer model 408 and Durometer deadweigh test stands
model 471, Pacific Transducer corp; Los Angeles, U.S.A.
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Table 1 Mean, standard deviation of color change and value of color change by NBS system

Jaguiuanw S2ULIRN NANAIUAY naulwainusi NAUNADINAUY NAUARY B2 LAUN

suaLHa (Fuansi) dady SD NBS @uadu SD NBS @adu SD NBS Auadu SD  NBS

1A gan 072 0.7 0.66 076 015 070 072 0.18 0.6 0.9 013  0.64

077 032 071 078 014 072 075 014 0.69 074 0.6 0.9

3 122 019 113 13 021 1.04 124 019 134 122 021 132

a7 AEuATuILeT 0.66 071 060 0.1 009 0.56 0.69 011 064 0.64 0.2 0.59

0.67 0.0 061 0.62 011 057 068 0.09 062 0.65 013 0.59

3 170 0313 1.0 1.05 019 096 134 017 1.05 115 015  1.06

ngrany 219  0.27 202 227 0.32 209 239 0.31 219 233 026 215

2,23  0.22 2,05 2.33 032 2.4 243 035 2.24 238 029 2.9

3 229 023 211 240 025 220 245 031 225 240 032 221

A4lA a8 1.24 029 174 128 027 1.8 126 025 136 1.26 027 115

1.25 025 1.5 126 022 116 1.25 023 115 124 024 1.4

3 1.23  0.28 14 128 029 1.8 126 024 116 123 028 1.3
YUBHNNN (Trace) NBS units = 0.0-0.5
et (Slight) NBS units = 0.5-1.5
NWARAUNALAU (Noticeable) NBS units = 1.5-3.0
widlAatnatmau (Appreciable) NBS units = 3.0-6.0
wWauuAauinann (Much) NBS units = 6.0-12.0

WatunAn (Very much) NBS units = 12.0+
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Table 2 The data analyzed by two-way ANOVA of color change
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Table 3 The Duncan’s new multiple range test of color change.

791 POUATULLET P N C s 2
nyman M. LI ~ < . a a
Jala 1aa N c s P 2 3

PHE: f._. = N InEiaud = posEaTIeu = 8 AL 0 .1-' -

a ¢ - ad  aadyve a a
A1 PauRTuueT dninulfuudnlasudninaain
ugnAnuareafulaen unlsaln uar srozan

! - : d 1
Tnanguindinwy finnsuldsudlienfigauazuansieann
nnnguadiidedaty usrlinuanuuanssetneiite
AATYTENINNGNAIUAN NGNARU BT AUV UASNGN
ARDTUAUY ATMTUBNENGTDITTIAEU NgN 1 FLlAT
Y al - - Vv a ' [} ' ar 1 =
Funaseulimalasudesingn udliuansneiuatnei

“ o & o ' o ¢ ' - ot <
dudAtununan 2 aUayt daunan 3 adanvinisidasu

(3
“ o

A 1 ] - o 1
RunngauazuAnsinataiisdAILYRAINGN
¢ o = day ve a a ¥ °
ngmany  dnisasudnlafugninaainunaavin
Anuaraaiulaen uar unlsnl lasnquasuaniins
o < v < d [l ] [} < a0  a o ! a
wasudlaangauslsiuanataditad Ay unguing-
Foy A
WUy uananidslinuaAnuuAnAateidas Ay
ugiAnuszeafuLlaannngn
= i 4 L) -~ - - g
Aala 1 Aninlaoudnldlafuaninaainuien

anugraavulaen Unlszdn wazszasiaan



9 Vium '?W"H 2545,25:81-93

MsilagusUatauLEefa

WataruuddafidalsanniaTasinannuudaia
alsfimas uuuie WAATINALeRY uay Al
N ulAnanNmIed 4 uasusnannifdliindeya
AAuLidan AT EiANLU T UL LILARINIg (AT
# 5) andwihmsuBoufisudeieusas Duncan’s New
Multiple Range Test I5itamamanaf 6 Fawudnmanuuda
fAavedlamany l85uanEnaantnenyhaNazenawy
Unen dtlsnh uazszaziom dougmeeudduued vg-
dany uazdala 1aa manuudeBaldFuavenaantnen
yauazenaiulaan Wiz seezaan uasanina
soamaaehAnuazenaiulann unlsnh wazsvay
14

navanaraniehanuazanaiulaen uazin
tszihwui

T mavyl : nquindwuy fAnanaudefinTiieniign
wiliuanAataltsdAgyiunauALAN - doungu
amasuawy dAtAnudiagegausliuansnsatinedity

o ar e ‘

o g
@Anyiungu Adu Bz LA uananiinguAdu a8 AU

ot <

fiAnanuudsianliusnstatinalidud AyiunguALAN

o ' af . | o a
AN 4 ANBKUURTANLERLILIUNIATIIUTDIAIHUINGD

Table 4 Mean and standard deviation of surface hardness.
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3ala aa @ nguAtLANTiAANNLisEa et iR
wazuAnAnetWitsdAyiunnngs uazlinuaanuuan
frenteiiTadmAgresAianuuiaialuthoiacs
ara1aulasunnga

andvanatesrzazan wuddanliuanwilaide
via 4 1iinfiAnAnauddafiisiumusrazaauaziinay
uansnvatnasidadAglunnguiann  waziiladinse
pnauslsauuuumaies wazuFauvisudedau wod
mpaudRmemnnguiasiuanmiadeiisannni
uasuANANatNNTuAIA (p<0.05) AuAANNLIEILY

o~ a v
AQULTHAIU

naalwdlaud  nausLRaTUAUN nauARY a: Laun

TanUTuaNIN :ULLIA nauAUAY
suaLHa (Fuavi) énaldy  SD eAwadu  SD ewadw  SD  AuaAy  SD
r 1anv 0 11.80 0.41 11.80 0.41 11.80 0.41 11.80 0.41
0.47 13.50 0.51 13.85 0.49 13.55 0.51
0.51 14.30 0.47 14.70 0.47 14.75 0.44
3 15.50 0.51 15.75 0.44 15.80 0.41 15.80 0.41
@i”l ﬂﬂua‘a‘uLUﬂﬂ; 0 13.30 0.47 13.30 0.47 13.30 0.47 13.30 0.47
1 13.70 0.47 14.20 0.41 14.25 0.44 14.40 0.50
2 14.60 0.50 14.80 0.41 14.60 0.50 14.80 0.41
3 15.55 0.51 15.25 0.44 15.20 0.41 15.40 0.50
ngtan 0 11.65 0.49 11.65 0.49 11.65 0.49 11.65 0.49
1 16.40 0.50 16.60 0.50 16.20 0.41 16.85 0.37
2 19.35 0.49 19.65 0.49 19.60 0.50 19.35 0.49
3 19.80 0.41 19.85 0.37 19.75 0.44 19.90 0.31
alA 198 0 13.75 0.44 13.75 0.44 13.75 0.44 13.75 0.44
) 15.65 0.49 16.50 0.51 15.80 0.41 15.70 0.47
2 15.80 0.41 16.70 0.47 16.75 0.44 17.25 0.44
3 17.65 0.49 17.40 0.50 17.70 0.47 17.75 0.44
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Table 5 The data analyzed by two-way ANOVA of surface hardness.
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Table 6 The Duncan’s new multiple range test of surface hardness.
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Table 7 Mean and standard deviation of the highest value of surface hardness. (Newton)

FaUiuENIN EHTHEL Y nayAIUAL naulwdauy  naNRLABILAUY NENARU Az LUK
iauiia (Fami) Aiadu  SD @wadu  SD @unadm  SD  euadu  SD

Ta 109 0 1.958  0.106  1.958  0.106 1.958  0.106  1.958  0.106

4507 0.272  4.074  0.255  4.044  0.330  3.998  0.267

2 4793 0.424 4765 0241  4.420  0.447  4.604  0.373

3 4940  0.277 4723 0159 5201  0.425  4.650  0.291

g3 PauUATuLET 0 2,372 0.118 2372 0.118 2372 0118 2372 0.118

1 5796  0.574  5.067  0.424  4.883  0.399  5.280  0.289

2 5.850  0.668  5.804  0.490  6.216  0.489  5.996  0.610

3 5.895  0.445  5.383  0.557  5.092  0.404  5.342  0.513

ngraNy 0 2.270 0,100  2.270  0.100  2.270  0.100  2.270  0.100

7.309  0.653  6.987  0.636  7.260  0.688  7.073  0.618

2 8.355  0.665  7.852  0.697  6.863  0.501  7.797  0.489

3 8.020 0.658  7.656  0.466  7.340 0216  7.716  0.468

3alA 19a 0 2.063 0116 2063 0116 2063 0116 2063 0116

1 4776 0262 5.142  0.391  4.936  0.283  5.379  0.267

2 4.282  0.264  3.697 0271 4160  0.316  4.089  0.269

3 3.567  0.308  3.439  0.328  3.227  0.257  4.078  0.275
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Table 8 The data analyzed by two-way ANOVA of the highest tensile strength.
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Table 9 The Duncan’s new multiple range test of the highest tensile value.
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Effect of denture cleansers on the physical
properties of tissue conditioners
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Abstract

Objectives The purposes of this study were to determine the physical properties of tissue conditioners which
were cleaned by denture cleansers according to the manufacturers’ recommendations and soaked in tab water
continuously for 3 weeks.

Materails and Methods The study was carried on by using 4 brands of tissue conditioners (COE-SOFT™,
Dura Conditioner, Trusoft™, and Visco-gel) and 3 brands of denture cleansers (Polident, Steradent, and Clean
A Dent). Five hundred and twenty dumbbell shaped specimens (according to ISO 37 standard) were divided
into 52 groups depending on the different tissue conditioners, denture cleansers and duration of soaking time.
The color of each specimen was measured using the Ultrascan XE and the differences of color (AE) were then
calculated. Durometer type A was used to measure the surface hardness of the materials. Lloyd universal testing
machine model LR 10K was used to test the tensile properties of the materials. The data were collected and
analyzed statistically. The one-way ANOVA was used to analyze the differences among groups of each week
and at the beginning. The two-way ANOVA was used to analyze the effect of denture cleansers, tab water, and
soaking times. Duncan’s Multiple Range Test was then used to find the differences between groups at 95%
confidence level. : )

Results The physical properties of all 4 brands of tissue conditioners were effected either in control groups which
soaking in tab water all the time or in other groups which cleaning with denture cleaners (according to
manufacturer’s direction) and soaking in tab water all the time. Within 3 weeks of study: color change was in
clinical acceptable level; surface hardness was increased by duration and up to the highest value in third week;
tensil strength was increased from the beginning and up to the highest value in first, second or third week depend
on the brand of materials.

Conclusion The physical properties (color, surface hardness, and tensile properties) of tissue conditioners were
affected by the influence of denture cleansers, tab water, and soaking time at different levels.

(CU Dent J 2002;25:81-93)

Key words: color change; denture cleanser; surface hardness; tensile properties; tissue conditioner
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