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Table 1. Materials tested.

Code  Brand name Manufacturer  P/L ratio(wt%)
VG Visco—gel De-tray Limited 0.73
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HC Hydro—Cast KAY-SEE Dental MFG.Co. 0.80
SL Soft-Liner GC Corp. 0.82
TC  Tissue conditioner Shofu Inc. 0.83

B 2 24 R ICEER, Fig LWoRyT~Af 270
TAEE(MD-1, BATFat# s VW CTAEE %
FWELZ., WEICELTIE, AB2RABEICEEBEL,
SR 2 W RAICERMTHEL, 540N
SEALE 5 HEICHlE L.

BoNIREMED S, WEDHAOME LT, WEEE
B9, WEHSS 5 3 %OME LT, 59MEE ) 2K
O, MHEB LS SMEFSRIIBHMOKR X SER
D, ek, WER S HMEICES T TIT L)
FRLUES, ThETcoR/Mi%HvTSHBMD
REEEZRD, BRI LRBCOESETOREL
7=.

HEtk, REHIBH LERAERICANIICoOHEE
HIZREL, 3H%, 7THEBIUV4BRBICHERICT
LAEEERBELS. T2, BEBIBAZHBRL.
3. EEFML

HE&E30mm, B & 1 mmOMBRERZH8MEL, 37T
DOEGKPICREL, T2HSOHlE L FKHICER
WL, WLEEOMEZXEL L-ERSLERELE
Wiz, B, RIS ETOBEL -

4, RmEHEX

UM L X282 1 HRE L, EEHESHE
B L B LRI & (Ra) ORlE &, KO WARK
BRETo. REHXIE, AP HELET 57
OB EVEBENET A EPERELI 05, K

=

1. dLam@

VG, CCB L USLDO T 21 X Dl E— Bl % Fig. 2i2
RAL7z.
WENOME D +20% 0L ) RERETHERL
BRI MR A R L7z, —20% T3, SLIZB
WTHEHE L DN RETHR L22Y, VG, CC, HC
BILUTCIZBWTE, WEES~ 1 HHBEECTLE
SHWI LR, RMORERE & HIZ kAL BH
BIZHVGTIE, BBV TAESPET 258
MZEL, +20%L 0 b TAWSPKEL ot

Fig. 1. Micro rubber hardness tester

JRARBEM OEmMICBEAE (V- —#HBI 2 -V 2
b =) B LA % BRI, - OB KREOM
SEWELZ. WER 1RO T s @Y ofTo 7.
5. MEatALE

MEME, 5508 L ORITERHOKE LI2o20w Tk
—LEBES RS R, AEEFREDONIEAICIE
BEIC LV ZEREZ T 72,

3

TCTIE, 3 HAITEARMICEVT 2 S KT L
7278, 7 Ht%, M4HHTIIRBREICEVYT A8
BT 2 H8cE Uz, HCTIZ, 7 H#&IZIISLE ik
DEMZE R L.

2. MEMES LV 5 2ME

MHMES X O 5 HMEORERNEIL#Fig 3, 41IRL
AR

VEME, SHOMEE BT RTCOMBTHBLMICEE
Z(P<0.00M @D 57z, CCB L USLTIE,
fl, 55MELDRAMIZ+20%THEAKRE L, KT



70

60

o
o

Rubber hardness

40

30

70

60

o
(=}

Rubber hardness

40

30

70

D
o

Rubber hardness
(4}
o

40

30

70

(=]
(=)

Rubber hardness
[
o

40

30

e

VG-1day
0= +20%
—e— Standard
-~ -20%
0 60 120 180 240 300
sec
VG-3 days

-‘H*“*““Hu*u

—o— +20%
—e— Standard
- -20%
0 60 120 180 240 300
sec
VG-7 days

\Y

W

—0— +20%
—e— Standard
== -20%
0 60 120 180 240 300
sec
VG-14 days

\.\__‘““M

-0— +20%
—e— Standard
- -20%

240 300

120 180
sec

0 60

Rubber hardness Rubber hardness
w
o

Rubber hardness

Rubber hardness

70 a
CC-1 day

60

40
~o— +20%
—e— Standard
-0~ -20%
30
0 60 120 180 240 300
s€C
70 -
CC-3 days /P
60
L
[= ,
40
—o— +20%
—e— Standard
- -20%
30
0 60 120 180 240 300
sec
70 |
CC-7 day
60
40
—o— +20%
~e— Standard
-0 -20%
30
0 60 120 180 240 300
sec
70 f
CC-14 days
60
50 '?\C\MA
C
40
—o= +20%
—e— Standard
~0- -20%
30

120 180 300

sec

0 60 240

Rubber hardness

MERES ORBLOBES~OHEE 243
70
SL-1day
% QM
50
40
—o— +20%
—e— Standard
-0 -20%
30
0 60 120 180 240 300
70
SL-3 days
60 P

Rubber hardness

Rubber hardness

Rubber hardness

)

S —

50
40
0~ +20%
—e— Standard
-0~ -20%
30
0 60 120 180 240 300
sec
70
SL-7 day
60 AW
) M
50
40
—o— +20%
—e— Standard
-0~ -20%
30
0 60 120 180 240 300
sec
70
SL-14 days
60 \M
L
50 e
40
—o- +20%
—e— Standard
-0 -20%
30
0 60 120 180 240 300

sec

Fig. 2. Example of raw data of rubber hardness of tissue conditioners dur-
ing five minutes measurement



244

Rubber hardness

Rubber hardness

70 70 70
VG CC HC
ok * i ¥ e
go*rE*¥ 60 e
— 60
EES * K
o EE *pE " /
1] 172]
= =}
- T
— s L
50 < 50 = 50
D Q@
) I —
5 ER:
~ o~
40 40 40
—o— +20% —o— +20% —0— +20%
®ok - P<O.01 —o— Standard *%:P<0.01 | —o— Standard *k: PC0.01 —o— Standard
* :P<0.0 —0- -20% * :P<0.05 ~- -20% * :P<0.05 = -20%
30 ——— S L 30 30
1 3 7 14 1 3 7 14 1 3 7 14
day(s) day(s) day(s)
70 70
SL
2% *w
KE kK
7] 1 17
kel ksl
] ]
= 50 <= 50
2 2
2 2
-1 =2
40— 40
—o— +90% —o— +20%
sk P<0.01 —e— Standard #%:P<0.01 —eo— Standard
* :P<0.05 - -20% * 1P<0.05 -0~ -20%
30 30
1 3 7 14 1 3 7 14
day(s) day(s)
Fig. 3. Changes in initial value of tissue conditioners
70 80 70
VG CcC HC
60 A\D// ) _
*|x Kk
* %
. ** g ok * % be A
\}/‘D\ T S 65 L - 2
| g
5 65 g -
0 — Tl e ——— G- b e
% Y
) 8
] ]
= = L
"/’\‘\—< o~ ‘/_’__.\—‘ o~
40 b 40 40
—o— +20% ~0— +20% ~o— +20%
*%:P<0.01 ~o— Standard sx:P<0.01 —e— Standard #%: PCO.01 —e— Standard
* :P<0.05 -0~ ~-20% * :P<0.05 -3 -20% % :P<0.05 — -20%
30 30 30
1 3 7 14 1 3 7 14 1 3 7 14
day(s) day(s) day(s)
70 70 it
SL TC
* %
60 4% o e 60
S
g ¢ Tm——— 2 ok o
g 8 e
= o = L
s - s
£ 50 e —————] = 50 AN
L% L
£ £
: : %
40 40
—o— +20% —o— +20%
#%:P<0.01 —e— Standard *%:P<0.01 —o— Standard
* :P<0.05 - ~-20% * :P<0.05 -0 -20%
30 30 L —
1 3 7 14 1 3 7 14
day(s) day(s)

Fig. 4. Changes in 5 minutes value of tissue conditioners



B¥E, —20%DMEINEL o

VGOMBMEIX, CCPB X USLE REDMAI %R L7
S, 5 METIX14H B2 BRWT, —20%48+20%3 L O
BEEIDVKES Lo Tw

HCTiE, 1 HEDA —20%HMEHER +20% L Y K
&L o TS, Z0MoflEd ClXRAkOER %
R~ L7z.

TCTE, 1HED 5 SMEHERETH - 728, £
DMOBE H TIIMBOREEFREH & Rk oM %R L
7=,

3. BHBERMDKE

BB OKX & & ORFHEAL % Fig. 5ITR L7,

VG, CC, HCB L UTCIZBWV T}, —20% THRDIE
HBAMOKE LERL, BIZCCTRIRTHFMA T
HOMEER L7z, HCO 1 H B3 IERER 5 SHEHER
HETH o720 ITBRMOKE D IEHETIER WD,
~20%VKELEERLLOD, HEEZLh o7,
VG, CCBLUTCTIE, —20%4Bdb/MSREERL,
WTFNOREH THEEEVRED LN,

SLTiX, 3HHOAFEEENALN, —20%, iEi,
+20% DI TIREFRIOK & S 3m L 7.

4. EEZL

WINOMELELESDY S 1 HEOM TR KX

TR ORHE L DR E~DEE 245

T/, EEBIZ+20%0 bV %L, ROTEE,

~20%DMEICERERI MK E 2 5@HRD Hhiz.
VG, CC, HCTZ W hoflE H THMBILEICHER
ERHHN, SLTIF1HEZBRWT, TCTIE3HE%:
BwWTOmEEBICEEESA LN/, FSTIX, 3 HH
DAL E B EHAR SNz, BB TIRHCAE

bARELREAFEERLL (Fig. 6).

5. REfES

KM & ORBENEIL % Fig. 7ICR L7z,

VGT, BRIV ThoOBRBELTOEELEL
T hdh ol BEEETIZ-20%4°7 BHEB X U014
HEICBWTEEIIH L THRICKREVHE R L.
CCT, BEBNIZRIVWThoBBRETHOEELRENLT
Bhaholz, iz, BEEOEBVICEZEERLRED
RBOLNEDo Tz,

HCTW, BIFMICIIRAM S OB LENIE 225
2. BB TIZ+20%T1H, 3H, 7THRBVT
E#EL L TCOAFRICKEVHS ZRL.

SLTI, ERHICIE 3 HEZBRVWTERBRLE DA
BICKEM S ML 72, Bl <t -20% T3 H
BBV TORER I LTHEBRICRKREVWHEERL
7-.

TCTI, BEEMIZITVWThoREE b ARICKE

REALERL, 3 HURBRORRNLERG D ehoiz,  MEIWMLA. BRILETIE+20%T1 HEB LY
03 03 0.3
VG CC HC
—o— +20%
o K% s: PCO.01 —e— Standard
g 0.2 EF 3 =02 — % .p0.05 -0~ -20% = 0.2
2 2 2
s *% K] L
& ! S - e k
4 B el ** 2 3
1) v
e —o= +20% Y - P % 0.4 q
#: PCO.01 = Standard \/
% :P<0.05 -~ -20% —o— +20%
s P<0.01 —e— Standard
1\»—.5—-—-’-’“( * :P<0.05 -0~ -20%
0 0 0 .
1 3 5 7 14 1 3 7 14 1 3 7 14
day(s) day(s) day(s)
: 03 03
SL TC
O +20%
*:P<0.01 - Standard

502 502 [ % :P0.05 —o- —20%

g g k|

E e

B oy b e~ 3

turTTT— o =

—o= +20%
sk 1 PCO.01 ~e— Standard
* :P<0.05 l —0- -20%
0 0
13 7 14 13 7 14
day(s) day(s)
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Abstract Effect of powder liquid ratio on the viscoelasticity and surface condition of tissue conditioners re-
lined to denture base was investigated in this study.

5 kinds of commercially-available tissue conditioners were used. The tissue conditioners were relined to
acrylic plates with a thickness of 1 mm. Tissue conditioners were mixed at normal P/L ratio, —20% powder
and +20% powder. The rubber hardness of the tissue conditioners was measured by micro rubber hardness
tester over a 5-minute measurement period. The value just after starting measurement (Initial value) and the
value after 5 minutes from the start of measurement (5-minute value) were measured, The stress relaxation
value was calculated by initial value and 5-minute value. Tissue conditioners were immersed in 37C water for
2 weeks, and rubber hardness, weight and mean surface roughness (Ra) were measured at 1 day, 2 days, 7
days and 14 days.

The initial value, 5-minute value and stress relaxation value were affected by the powder liquid ratio.
Some tissue conditioners did not exhibit stable measurement values when prepared with less powder. Surface
conditions were affected by the powder/liquid ratio, however, these results was differed by tissue conditioner.

These results suggested that caution is necessary when decreasing the amount of powder in mixing tis-
sue conditioner.
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