(vulcanized rubber)

. .1855[28]
.. 1868 John Wesley Hyatt
( )
(toughness) (flexibility)
(phenal-formaldehyde resin) .. 1909 Dr.Leo
Baekeland
.. 1928 Dr. Wallace H. Carothers
66 [21,35]
.. 1950
[21-24]
.. 1937 Dr. Walter Wright
!
[1-4]
' ! 4 (curing method)

(heat curing) (light curing)

(chemically curing,cold curing) (microwave curing)



( Polymethyl methacrylate )[36]

(ethylene)
(vinyl group) (9
X
HX = CH
P 3]
2
(CH2 = CHCOOH) (CH? =
C(CH3COOH)

(carboxyl group, -COOH)

(ester group, -COOR)

2 [36]
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R

R CHg
(3 (simple molecule
or monomer) (macromolecule or

polymer)

(dead polymer)

Polymer-monomer-dough of plastic mould for denture

3 [3]



B
2%
(polyacrylic resin)
(imbibition) 05 %
1 0 60
(residual  stress)
[37]
(degradation environment)
[38]
.. 1941 Klemperer [39]
(stress crazing) (Plexigas]
4 21.6
30 20.7 1
138 Hargreaves . .1981[40]

4 %
Vlissidis ~ Paietis . . 1984[3§]
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28 30

15
Andrew 't 197340
(glass transition temperature)
- (methyl-) -(ethyl-) o -
propyl-) ~(isopropyl) (- o)

..1997 Vlissidis [42]

(ACRON, Dental Filling Limited, London, England)

30
Instron tester
161 (fatigue strength) 14.3
(p<0.0i1
t= 35.99) Vlissidis

(static and dynamic strength)
5
(premature failure)

(Heat-cured acrylic resin in
dentistry)

70 [36]



50 250

(doughing time)

(opacifier)

(stabilizer)

[36]
5 %

(premixed)
packed)

13

02 05% '
1%
(organic fiber)

(hydroquinone) 0.006 %

(ethylene glycol dimethacrylate) 1 2 %
(ethyl acrylate, EGDMA)
(copolymer)
(2)
(press-
[43]
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[29]

24
Craig .. 2002[44]

14



Craig 2002 [44]

Properties
Tensile strength (MPa)
Compressive strength (MPa)
Elongation (%)
Elastic modulus (GPa)
Proportional limit (MPa)
Impact Strength, 1zod (Kg m/cm notch)
Transverse deflection (mm.) At 3500 g
Transverse deflection (mm.) At 5000 g
Recovery after identatior (%) Dry
Recovery after identatior (%) Wet
KHN (Kg/mm2) Dry
KHN (Kg/mm32 Wet
Water solubility (mg/cm2,
Flexural strength (MPa)
Fatigue strength (cycle) at 17.2 MN/m2
Polymerization shrinkage (% by volume)
Shrinkage (%)
Density (g/cm3

. (Polyamide)

(insolubilty)[21]

[23]

15

Poly(methyl methacrylates)
48.3-62.1
75.9
12
38
26.2
0011
20
40
89
88
17
15
0.02
79-86
1.5X106
6
043
1.16-1.18

(crystalline - polymer)

doughy mould
flask
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[6,21,45-46] (amorphous  polymer)

Dr. Carothers (Du Pont chemical
corporation) .. 1928 1938]21] 6 66
610 il 12 [6,35]
Y(X+2) (v)
(X)
66 [21,35,47]

NH2-(CH26-NH2 +  COH- (CH24- COOH

Hexamethylene Diamine Adipic Acid
—» NH3t-(CH26- NH3+-0 -CO-(CH24- coo-
Nylon Salt
-» H[NH - (CH26-NH - CO - (CH24- COJnCH
66 Nylon
6 (v)
4 (X) 6 (4+2) 66
' 6 il 12 L 7
Dr. Carothers 10,000

(fibre-forming  properties)
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(Super polyamide) -CH2 X 4 12 Y

4 16 X+Y 10
X +Y [48-50]
CH24 CH26 / 66
(polyhexamethytene adipamide)
X 8 Y
6 610
(polyhexamethylene sebacamide) 610
Metthew [21]
66
11,500 / 610 8,500 /
8,000 /
66  43x105  / 610  30x105 /
40x 105  /
(impact strength) 66 610
1 12
610
.. 1962
12 (glass fiber reinforced) (Silane-
treatment)
( 2) 12
1 (coefficient of linear expansion) %
1.2 % Stafford and Huggett
1986[51]

(creep) (fracture toughness)
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(glass transition temperature) 12 (pure
nylon, Flexiplast) 12 (glass spheres) 50 %
025 pm (Grilamid LKN-5H)
3 (Trevalon, Trevalon HI, De Treys SOS)

Flexiplast
, |
Flexiplast Grilamid LKN-5H
Grilamid LKN-5H
Trevalon  Trevalon HI De Trey SOS

(crack propagation)

(plasticizer) Flexiplast
Grilamid Grilamid
2 12
, Hargreaves, AS.197L [3]
Property Without With
Glass-fibers 30% glass-fibers

Specific gravity (g.percm3 101 122
Tensile strength at break (N per mm2) 44 98
Modulus of elasticity (N per mm2) 1177 4316
Linear coefficient of expansion (10"6 per °C) 120 30
Linear mould shrinkage (percent) 12 0.3-0.5

Water sorption at saturation (percent ) 15 12



(Nylon  Dentistry )

19

.. 1955 Matthews  Smith[21]
610 35 %
6 66 25
1 " 3
.. 1955 Watt [22] 66 36
6 66 1 1 1 1
66 610
6 610
8.5 % 610 3)
3
Hargreaves, A.S.1971.[35]
Property Nylon 6 Nylon 66 Nylon 610 PMMA
Melting-point (°c) 225 264 222 125
(softening point)
Modulus of elasticity 1766 2883 2060 4650
(N per 2
Percentage water Sorption at 10 8.5 35 18

saturation



[6,28-29]

136,44,57)
L (biocompatibility)

(elastic limit)

-10, (fatigue life)
1L
12

20



1
m . mygy 2

13

14
15.
16.
17.
18.
19,
20.
21,
22,
23,

(indentor)
(supporting jig) (span)

3 (three point bending) 4 (four point bending) [53]
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P
|<— L e —9'
2 2

4 T <
% % P L P
P P
2 2 :
4 3
4 2
2 (9
P P P P
2\1/ 2J, . 2
M
CY" ™ ==, Vo
/i i A
ofF of L. 1
P P
P P
2 2 5 .
5 4
3

(Lloyd model LR 10 K Lloyd Instrument, England) ,
(maximum Load)(F) (extension at break)




flexural  strength

) b

= 3F /2 bh2

Flexural modulus

(

) d

23

| = + (001
) h ( )
F1B/4bhd Fl1=

FA( )
(elongation)
[53]

U al~Y.r

ASTM  1708-02
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©)

(P) (A) a =P/A
(percentage elongation) percentage elongation = Al /I X100
L0 (- ) L ( ) Al
(=L- L0 )
(chromaticity diagram) :
(spectrophotometer)
[59]
GIE LABcolor system 1931 Commission International De

I'Eclairage or International Commission on lllumination (CIE)

[55-57] 3
3 CIE color space (



White

Lﬁ
Yellow_/

Red/purple

Purple/blue

Black
7 CIE Color Space
[* (lightness) [*
a* * (chrome)
(chromaticity coordinates) a*
* a* a*

1 *



26

CIE (AE)
2 3 L7alb¥ 1( E)
[ 2a2h2 2 ( E) colorspace

Ae=V (2 *)2+a2-al ) 2+b2-b/)2

National
Bureau of standard (NBS) NBS UNIT
NBS UNIT Ae x 0.92 NBS UNIT
0 05 (Trace) NBS UNIT
05 15 (Slight) NBS UNET] 15
3 (Noticeable) NBS UNIT
3 6 (Appreciable)[58]
Ae NBS UNIT Ae
Ruyter, Nilner — Moller .. 1987
Ae 33 [59  Seghi .. 1989
Ae 1 (observer)

(distinguishable value)[60]
NBS UNIT 3 Ae 3.26
[26]
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(predisposing factor)[61-65]

L
2.
3,
4,
5,
6. (polishability of the material)
(chemical
degradation)
T
[66]
1
2. (microporosity)
3
4, (operator error)
5 o
6.
[/
8 spectrophotometer
Lai .. 2003[26]
(Gingivamol|R)
(Flexite Supreme®) 2
(QC-20®, Vertex®) 45 1

T )10
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7,14, 30, 60, 120

180 2 5
56
(Ae=7.31 t 0.57)
(AE=4.22 + 0.40) 2 (Vertex®, QC-208,
Ae=25 1 038, Ae=2.23 + 0.50) 6
6
14 (NBSunit>3  Ae>
3.26)
Hersek N, ..1999[34]
5 (QC-20, Meliodent,
Trevalon, Trevalon HI, Lucitone) 5
3 % (erythrosine) 3 % (Tartrasine)
3 % (Sunset yellow) 23t 1°c 113 6
Lucitone

Lucitone ~ QC-20
QC-20

[62,66-68]



(D INNaxXT 2 500.44
( BHNINaGS? 534,37
CIHINNaD %53
79286 ( 8 .- ) [69]
(. 252
100

200

[69]

. Carmoisine

NaOQjS

. Tartrazine

- ch

S
S0,

. Brilliant Blue FCF

|

NaO,S

OH— ﬂ—l\il SOjNa

SO,Na

O—enon—
O

SOjNa

()
()

29

50



30

[44]
6]
[6,36] (hardness tester)
(indenter)
(brinell) (Rockwell)
(Vickers) ~ (knoopX 9 .- ) (Shore A)
(expected hardness range) (dlesired degree

of localization)



2
|
=
OF I =
M 2 M
L & m
Brinell _ Rockwell . Vickers
(Broie) I or
36° Diamond
Pyramid
9
KJ. Anusavice 1996[36]
. Brinell . Rockwell . Vickers . Knoop
(Brinell hardness number-BHN)
(ductile)
(Rockwell hardness number-RALRy, ..., RG
( ABC )
B
1/6 100 C
150 []

(Shore A durometer)
0 100



32

100
(denture liners-resilient)
(maxillofacial materials) (mouth protector materials)
(Knoop hardness number-KHN)

KHN=LIXp L

Cp

(abrasive) (cementing-Iuting) (cement liner)

(Vicker hardness ~ ber-VHN)
136

(dental casting gold alloys)

VHN=1.05xBHN
VHN=1.854 L7 L

10
10
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10 . [70]

10 ()

(microhard-
ness test) 9.8 (indentation)
19

(macrohardness test)
[36,44]

[36,71] [52,72]

2021 VAN [5273]  17-20 KHN[44,74]

[44]
Karin .. 2005[75]
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Lucitone 550  QC-20
3 3.78 % sodium perborate, 4%chlorhexidine 1% sodium hypochorite
10 Y 3 4 15,30
160 190 120
15, 30, 60, 90 120
Lucitone 550 QC-20

2
Lucitone 550 QC-20
sodium hypochorite
[76] glutaraldehyde-based  disinfectants
(alkaline, phenal huffered)
chlorhexidine gluconate 05 % 7
[77]
[78]
3 (roughness) (waviness)
(form) 3 3

L (amplitude parameters)
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2. (Spacing parameters)

o

NuRINEUIBTUNURS

LW Zhe

(hybrid parameters) 2

(profile)

(cut-off)
British standard 1134 (BS 1134)[79-80]
(Rank Taylor Hobson)[78]

125475731
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[81]

[62-84]
(ratio of absolute to nominal)
(surface area absolute area)
(polarization capacity)[85]

[ ]

(12
(mechanical tracing device)
(baseline)
(amplitude) (peak) (valley)

Profile
! \l/ '

Profiling Instrument

Pick Up
12
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Filter
cut off filter
cut off filter
cut off filter q
(long wave oscillation)
[67]
(surface tracer) [86]
3
(mechanical contact stylus instrument) (optical
instrument) (scaning probe microscopy) (SPM)[88]
ISO 1567[31] !
(Profilometer) diamond stylus
Ra Sa
Ra (Surface Roughness in Terms of Arithmethic Average Value)
( 13) Ra "
2D (profilometer-2D) 2 [89]
Sa profilometer
3. Sa (Surface
Roughness in Terms of Arithmethic mean deviation of the profile and the surface)
Sa

7890 (14 Sa
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[91-92]
Sa Ra

profilometer 3
profilometer 3 Sa Ra
Sa profilometer
25

filter

CenterLine
~_Sampling Length

gﬂﬁ 13 UARIAI Ra

/

>
>

UM 14 uamliiiuanuazidenlun1sineesdl Sa Wesaninais profie ¥INN91A1 Ra

1 profile
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profilometer (surface flatness)
(surface roughness) (Surface waviness)
(surface quality) (surface topography)
(surface characterization) 3 X y
Z
15
filter Sa filter 0.25
(Ra)

003 075 93 filter 0.25 [94]

e
=)

0 - o
o =

O - N W p O O NN ©

5
fn

15 .

3 filter

Bollen 1997 [95] Ra 0.2 pm
(plague)



40

Zissis . .2000 [96]
4 ; MicroBase (Injection microwave curing),
Trevalon (Heat curing), MC Acron (microwave curing), SR 3/60PIUS (Heat curing)

9 hard lining material Light liner Hard (Visible - light
curing), Triad Reline (Visible - light curing), Lightdon-U (Visible - light curing), Triad
DualLine (Visible - light curing), Rebaron LC (Visible-light curing), Astron LC (Visible-
light curing), Rebaron (Autopolymerizing), Probase Cold (Autopolymerizing), SR3/60
Triplex (Autopolymerizing) ! » Soft denture lining
material (Perform Soft (Visible - light curing), Light Liner Soft (Visible - light curing),
Resiline (Visible - light curing), Astron LC (Visible - light curing), Mollosil (Heat curing),
Molloplast B (Heat curing), Permaflex (Heat curing) 5

37 1

34 76Jm SR 360 Plus
0.7 44Jm  Triad

DualLine
0.7 35pm  Perform Soft
Ra 0.7
76 um Ra 0.7 Jm. '
Ra 0.2 Jim,
(plaque) Ra
Sa .0.2 Jim. Sa Ra
Keyf  Etikan ..2004 [97] (gloss
change) ( eliodent®)

(meliodent®) 4



4

30 2

45 (gloss  meter)
20 60 135

5 [98] (Dentsply reline material,
Hygenic Hyflo.Hygenic Perm, Lucitone 199 Triad VLC reline resin)

5 (Chlorox, Banicide, Cidex 7, Biocide and Multicide) 4
10 30 24 7
Multicide 5
4 30
Lucitone 199 4 7
(denture stomatitis)

Candida albicans
[%9] -
(surface roughness)
pH 35 71 pH
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