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Figure 1

Three types of specimens with 2 millimeters in thickness (A) disc-shaped specimen with 22 millimeters in diameter (B) type 2 dumbbell-

shaped specimen (a=75 millimeters b=12.5+1 millimeters c=25+1 millimeters d=12.5+1 millimeters and e=8+0.5 millimeters) and

(C) trouser-shaped specimen (a=100 millimeters b=40+2 millimeters ¢=2+0.2 millimeters d=15+1 millimeters e=7.5+0.5 millimeters

and F=force direction).

MINATOUTUNY MINATOUMIAIANINT L
v v
Fama@isuduvesruaiuglitunuenaylunaaznguy
frunseatlalas 1 lafines (Spectrophotometer, Color
Aq Y1 a g
Quest ® XE, HunterLab, USA) i 1Aty L* a* b* aw
< U 2 1
52 UVVRIH 19B1AD (CIElab system) Hazn1oglFugling
] A 1 1 Z s £ 4
uruenanayd lugaazngy v uFuaulunie
aeaadsannzinadew (Q-Sun xenon test chamber LX
9 )
5050, USA) Tasmvuaanisaaniesiianstfatoaning
v A 2 g £ &
1IARDY (M15199 1) A1 ASTM G155 F9znusuauilu
9 ' ' Y
NAMINRNA 600 52119 Taenn 9 100 52 Tueazthyuau
[} 1 = U A a Y
ponuiamdnazaegl Femmsnasunadldainms
o 1 1 o g £ 4 I3
11A1 L* a* b* noutaznaimanusuauluniosdians
TadeanzadeunfuIn Asaumns

(AE*) = [(AL*)* + (Aa*)* + (Ab*)*]"

Y 1
MINATOUAIWAIUNIULTIAVDIFUIUFU 19
ﬁmuaﬁ ¥UAN 2 ﬁ?ﬂlﬂ%@ﬂﬂﬂﬁ@ﬂﬁiﬂa (Universal testing
machine, Lloyd instruments, Ltd. LR30/ k, Leicester, UK)
Y
o [ =Y I
Tagdudalarsusazdravesduarnd liiuszoznia 20
Taauas aredmiunganunIoInadauaina ual 1y
v v
1159949 500 HAAUATADUIN IUNTTNIFUIIUVIA AT
44 doge 2 o . o
nnnnganldaeruauaziinmuin asaums

Ts = Fb/Wt

= 1 Y 1 = ] I
TS A9 MANUAIUMUABLTIAL e wunnzdana
(MPa)
A Aq y= £ v o ' I a
Fb fe usanlgasruaulvviaesnainnu vuleiluin
AY (N)
A Y 1 d' d' ay ]
W A9 A2UAINYOIAIUNUAVNGAVDITUIIU 1Y
I a a
Wulagwas (mm)
Y
A [ I a a
t A9 ANUNUIVBIFUY M8 UTadaWAT (mm)

fovazmsta la1nmsnAINan195EHINANY
1A N5 1715 4R AT UAWE1IE UA UV IFUIUIN
A3 INAADUAINAVHULNATOUAMUAIUNIULT IR
AU ATANMT

EP = [(Lb - Lo)/ Lo] *100

A 9 A
EP 79 30892N1589
A o Y} = ' I a a
Lb o A1NE1IHEINITINNTIAY Hudedluladuas
(mm)
= 2 Y £ 1 3 a A
Lo f® A21NE1USHANVDITUOIU Mgl ulagiuas

(mm)

v
MINATDVANVAIUNIUATRAVIAYDITUIY
' P A v = '
sUsumunidensomagouaing Instudalateunaz
' v v 2
T9UDIAUNAAULINTININA1ANUN T19V0 9T U
I a a o = ~ o 4
Tl uszeznie 30 Taduas ared1utuNsanIAI 94
nagevuaina ud1 19 usefe 100 Hadtuasaeuin’
s 2 = 1 A A Aq g £
WNIENITUNURNNA AwssnnganlFaasuaune
NIAUIY AIFUNTT




32 Khon Kaen Dent] & Volume 24 « Number 1 & January - April 2021

Ts=F/d

A U Y a ] 3 a A o
Ts A9 AIMAIUATUNIUNITRNVIA wmmﬂuﬂaumu

aoAs (kKN/m)

A A % 2 ] I a a o

F ﬁ'ﬁ] meﬁnmﬁaﬂmwawmm wuamﬂuﬂaumu

(kN)

A -zgl ] I
d A9 AU UIVDIBUITU wmmﬂumm (m)

' v '
Ms19d 1 mmimm’%mmamﬂmﬂﬁﬂnmnﬂﬁ'ﬂu

Table1  Weather meter chamber setting

Irradiance level 0.35 W/m’/nm at 340 nm

Test cycle 102 min light at 63°C black panel temperature
18 min light and water spray

Black panel 63°C

temperature
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Table 2

Comparison of mean AE* value and standard deviation (SD) in all three groups at each time period.

A-103 with TiO, A-103 without TiO, Multisil
100 4.58+2.02"(4.42) 6.08+3.52"(4.01) 2.09+0.89 °(1.85) <0.001
200 6.05+1.76 ‘(5.71) 7.3143.33 (5.67) 2.03+0.73 '(2.09) <0.001
300 7.14+1.80 *(6.81) 8.76+3.37 "(7.42) 2.32+0.84 '(2.17) <0.001
400 8.59:£1.90(8.70) 9.33+3.18°(8.44) 3.13+0.68 “(3.00) <0.001
500 9.80+1.68 '(9.76) 10.10+3.37'(9.13) 3.19+0.70 "(3.03) <0.001
600 10.80£1.65 " (10.91) 11.03+3.34 "(10.30) 3.67£0.73 ° (3.68) <0.001

* Means with same superscripted lowercase letters are not significantly different (p>0.05)
** Median values are show in the parentheses
. . A ' aa s Aq 1 a s
HBLE : A-103 with TiO, fie nquad Inuudamesye 103 NldensunTulmndion laoan las
A-103 without TiO, 1o nguaa lauurlamesipe 103 i hildmsunTulnmidlonlaoonled uaz

Multisil Ao nqudalauriiadsezl

Note : A-103 with TiO, = Factor II A-103 with 2%wt nano-titanium dioxide
A-103 without TiO, = Factor IT A-103 without 2%wt nano-titanium dioxide,
Multisil = Multisil-Epithetics
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Table 3

100 200 300
A-103 with TiO, 458£2.02°  6.05£1.76"  7.14+1.80"
A-103 without TiO, 6.0843.52" | 7314333 8764337
Multisil 2.09£0.89°  2.03+0.73°  2.32:0.84"

Comparison of Mean AE* value and standard deviation (SD) of each group in each time period.

400 500 600
8.59+1.90  9.80+1.68" 10.841.65° <0.001
9333.18"  10.10£3.37°  11.0323.34 <0.001
3.1320.68' 3.19+0.70™ | 3.67+0.73" <0.001

* Means with same superscripted lowercase letters are not significantly different (p>0.05)
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A-103 without TiO,
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Note : A-103 with TiO, = Factor IT A-103 with 2% wt nano-titanium dioxide
A-103 without TiO, = Factor I A-103 without 2% wt nano-titanium dioxide,
Multisil =Multisil-Epithetics
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Figure 2 Mean AE* value after 600 hours of Factor II A-103 with 2%wt nano-titanium dioxide (A-103 with TiO,), Factor II A-103 without 2%wt

nano-titanium dioxide (A-103 without TiO,) and Multisil-Epithetics (Multisil).
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Figure 3 Color changes of specimens every 100 hours up to 600 hours of aging (A) Factor IT A-103 with 2%wt nano-titanium dioxide No.7 (B)

Factor II A-103 without 2%wt nano-titanium dioxide No.9 and Multisil-Epithetics No.3
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Table 4 Mean and standard deviation (SD) of tensile strength, tear strength and percentage elongation of Factor II A-103 with 2% wt nano-
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A-103 with TiO,
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Effect of Nano-Titanium Dioxide on the Color
Stability and Mechanical Properties of Factor II
A-103 Compare with Multisil-Epithetics Maxillofacial
Silicone Elastomer

Phayuha T* Chanatapaporn P** Sookto T** Puasiri S¥**

Abstract

The objectives of this study were to evaluate the effects of nano-titanium dioxide on the color stability of pigmented silicone Factor
1I A- 103 maxillofacial prosthetic elastomers compare with Multisil- Epithetics before and after artificial aging and to evaluate physical
properties. Fifty disc-shaped maxillofacial silicone elastomer specimens in each group were fabricated for color stability evaluation. The first
group was fabricated from Factor Il A-103 with 2% wt nano-titanium dioxide, the second group was fabricated from Factor Il A-103 without
2% wt nano- titanium dioxide and the last group was fabricated from Multisil- Epithetics. The first and the second group were colored with
intrinsic silicone pigment for the same color like Multisil-Epithetics. Total of 150 specimens were aged in an artificial aging chamber (Q-Sun
xenon test chamber LX 5050, USA) for 600 hrs. Color changes (AE*) were calculated based on the recorded CIElab values using
spectrophotometer (HunterLab, ColorQuest ® XE, USA) at base line (0 hour) and then every 100 hours up to 600 hours of aging. For the
physical properties test 16 dumbbell-shaped and 16 trouser-shaped of each group were fabricated and tested for tensile strength, percentage
elongation and tear strength in a universal testing machine. Kruskal- Wallis was performed for analyze the differences among group at 95%
confidence level and Friedman’s two way ANOVA was used to compare mean AE* value of each group in each time period (100-600 hrs.). For
color stability test, Multisil- Epithetics exhibited smallest color changes (AE*=3.67) followed by Factor II A-103 with 2% wt nano-titanium
dioxide (AE*=10.8) and Factor Il A-103 without 2% wt nano-titanium dioxide (AE*=11.03) respectively. Multisil-Epithetics had statistically
significant differences in comparison to the other groups (p<0.001). Delta-E values of all groups after 600 hours aging was higher than
acceptable threshold (AE*=3.3). For mechanical properties test, Factor I A-103 with 2% wt nano-titanium dioxide demonstrated significantly
higher tensile strength, percentage elongation and tear strength than Multisil- Epithetics (P<0.001). There was no significant difference of
tensile strength, percentage elongation and tear strength between Factor II A-103 with and without 2% wt nano- titanium dioxide. In
conclusions, incorporation of nano-titanium dioxide improved the color stability of Factor Il A-103 silicone elastomer in 300 hrs. from artificial

aging, but did not improve the color stability in the long term and did not improve the physical properties of the material.
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