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The Study of Surface Roughness and Flowability
of Distilled Water on a Zirconia Plate After Treated
with Various Types of Coupling Agent Solution
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Abstract

Objective: The aim of this study was to evaluate
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the effect of different surface treatments with various
types of coupling agent solution on the surface
roughness and flowability of distilled water on a
zirconia plate.

Materials and Methods: A total of seventy-
five pieces of 10x10x1 mm zirconia plates were
divided into 5 groups according to the surface
treatments: controlled, silane coupling agent

solutions and coupling agent solution containing

Pisaisit Chaijareenont

Lecturer, Dr., Department of Prosthodontics,
Faculty of Dentistry, Chiang Mai University,
Chiang Mai 50200, Thailand

E-mail: yodent@hotmail.com



U3, AT U7 40 auft 2 W.A.-.A. 2562

wesladly InssiAelrosnNuTosTNUAILA:

AaRsvasyusudlneliadfoinnnuulsusiuuuy

|
a o al

MuLAe) LRcnARaUsdauAILIBYAaNIzAUEfIAY
0.05

wamsAnw: AlaRsANunIsziuRdluAngy
mInnassluinnuunnmeAuegeitadAnoia
(1.10-1.24 lulasiung) nuiuFulgenuRiuiuges-
Tafleshemsazmegaufiiiusuifidussduszney
iﬁﬁwguﬁuﬁaﬁaaﬁ@ (55.3°%1.6) pehoiiipsAme
§8iA (p<0.05) Tnenguamuaulirmyufudsnnign
(80.2°+1.3) aghofifusAmondn (p<0.05) iilo
Wisuiisurungudu

sgUnamsANW: ANLITUTTHURITDOUH LTS
TaisdaladiAssiulunnngunaassuaznasain
UsutgeiuRwuI A yududeluaguU ful Jenuan
femsnzmeAnIuAl WiuduAfiduesdusznould

mMyueegn

AIEIATY: §1IAAIUAAIY YUFUKNT ANYTVINURD

wHuLs ALl

uniin
maysasiuieuiuludesanumsnuduiie
uniulutagiu Tnslawizmsinmdsasauiuis
1w3HnR wninddunsuvesdanidussAlszneu
finnuudousoudfinnus: wnninldifiongmelfus

& o 3 = a (1
‘LlﬂLﬂEl’N/‘iiE]LLi\j"UﬂJiVl'lﬂ'liﬁlﬂﬁ]ﬂ( )

WIANNWRINDENY
waeliirnuudussmnniulneinsnauduUsney
povazgiiun nisdnmsihianrdaweslaflomauny
diesanweslafafianuudsusouasiinnusmumuse
mMIuannfian Aanensudimsnauwesladelidang
fronuluwsvesiuazanulalamfovaziieuwiasiin

= a

JedinisldiueegnitosnslumsysazAusssuinly

94

CM Dent J Vol. 40 No. 2 May-August 2019

10-MDP. The surface roughness (Ra) and wettabil-
ity analysis were performed on the same specimens
of each group. The roughness data and contact
angle values were analyzed by one-way analysis of
variance followed by Tukey’s multiple comparison
test (o = 0.05).

Results: No statistically significant difference
was found among the surface roughness of each
group (1.10-1.24 pm). The zirconia plate group
treated with coupling agent solution containing
10-MDP demonstrated the statistically significant
lowest contact angle values (55.3°£1.6), whereas
control group showed the statistically significant
highest values (80.2°+1.3) among the other surface
treatments (p < 0.05).

Conclusion: The effect of various types of
coupling agent solution in this study have no signi-
ficant impact on the zirconia surface roughness.
As for the flowability, coupling agent solution
containing 10-MDP provides the best flowability

among all coupling agent solutions.

Keywords: coupling agent solutions, contact

angle, surface roughness, zirconia plate
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Figure 1 Prefabricated zirconia crowns for primary teeth.
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Table 1  Silane coupling agent, 10-MDP coupling agent and solution used in the present study.

Name Code Brand or Cat. No. Mfg. Lot. No.
3-methacryloxypropyl MPS KBM 503 Shin-Etsu Chemical, 03999
trimethoxysilane Tokyo, Japan
3-aminopropyl APS KBE 903 Shin-Etsu Chemical, 507147
Triethoxysilane Tokyo, Japan
N-2 (aminoethyl) AAPS KBE 603 Shin-Etsu Chemical, 503038
3-aminopropyl Tokyo, Japan
Triethoxysilane
Clearfil ceramic primer plus | 10-MDP Clearfil ceramic primer | Kuraray Tokyo, Japan 000047

plus
Ethanol ETH 414608 Carlo erba, Milan, Italy | VOM800259M
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Table 2 Mean value (SD) of the surface roughness (Ra, um).
Group Mean = SD n
Group 1: Control 1.24 +0.14 5
Group 2: MPS 1.14£0.12 5
Group 3: APS 1.10+£0.14 5
Group 4: AAPS 1.12+£0.12 5
Group 5: 10-MDP 1.20£0.16 5

No significant difference in surface roughness (p<0.05)

n = number of tested specimens

SD = standard deviation

(Ra values were analyzed with one-way ANOVA. Multiple
pairwise comparisons were done with the Turkey post-hoc
test.)
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Table 3  Average contact angles (standard deviations) in

degree (°) of various groups.

Coupling agents (n=10) Contact angles
(standard deviations)
Control (no coupling agents) 80.2° (1.3) A
MPS 60.2°(2.5) ¢
APS 62.0°(2.7) ¢
AAPS 68.1°(2.8) B
10-MDP 55.3°(1.6) P

*Values with the different letters are statistically significant
different (p<0.05)
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Figure 2 Contact angles of all groups.
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Figure 3
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Intra-oral pictures of a 5-year-old Thai male patient before (A) and after (B) restoration with zirconia crowns on

maxillary primary incisors. (Courtesy by Dr. Sarita Dejsuvan)
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