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UNAAE® Abstract

Faguszasdlunsinmaied itedsndulss The purpose of this study was to investigate
AnBnmnstiafnszudnainesnann@mainiduly  the bond strength of fiber-reinforced composite
fnun1sUfuannit uladaaidnnananises  post to flowable composite core build-up
ANNNATUARNINA ALAUNUTDALIAY AR AN lay;  material after air plasma jet surface treatment.
Tuu 56 wisuieeanifu 4 nquatuaniagnns  Fifty six DT Light-Post® were divided into 4
Ufuanwitufiade 1. nquitldufuaniwiuia  groups according to surface treatment: i.
(NQNAILAN) 2. mjz\lﬁﬂi/umﬂﬁwﬁwm%‘@'mﬂeﬁ untreated surface group (control), ii. silane
\au 3. mjmﬁﬂ?ummwﬁuﬁqﬁqmLfin‘wwmmmmm coupling agent treated surface group, iii. air
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mixed with helium plasma jet treated surface
group, and iv. air mixed with argon plasma jet
treated surface group. The coronal parts of the
fiber posts were encapsulated with flowable
composite core build-up material. The specimens
were immersed in distilled water at 37°C for 24
hours. All specimens were pull-out tests by using
a universal testing machine to evaluate the
tensile-shear bond strength of the specimens in
each group (n = 8). Profilometer and scanning
electron microscope were used to examine the
surface roughness and surface morphology in the
non-encapsulated flowable composite posts (n=
2). Fourier transform infrared spectroscopy was
used to measure the functional group in the posts
after surface treatments (n=2). One-way ANOVA
and Tamhane’s multiple comparisons test revealed
that there were no significant differences in
tensile-shear bond strengths among each group
(p=0.05). No significant differences were found
in the surface roughness of all post specimens

with Tukeyis test (p = 0.05).

Keywords: Fiber-reinforce composite post,

tensile-shear bond strength, plasma jet treatment
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Figure 1 The coronal part of the fiber-reinforced
composite post was treated with plasma
jet. The distance between the post and the

Jjet tube was 4 mm.

High Volt
power supply —| cold plasma jet
| ,’ ] 5
Flow rate
meter ] _J__ FRCP
ground
electrode

glass tube
power electrode

compressed specimen holder
gas cylinder

o 1 [~3 ~ A b’;m%/
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Figure 2 Schematic illustration of a self-made

plasma jet system. The power electrode
was located at the center of the glass
tube, which was connected to the ground

electrode.
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Figure 3 Schematic illustration of the complete
specimens. The coronal end of the fiber-
reinforced — composite  post  was

encapsulated by flowable composite core

(CR) with the support of a thin metal

ring, while the taper apical end of the

post was embedded into acrylic resin in

the PVC tube. (Piriya et al.®?V)
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Figure 4 The picture shows the specimen was
attached to the Universal testing machine

with the specimen holder.
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Table 1 Means and standard deviations of

tensile-shear bond strength values of post

specimens (MPa)
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Figure 5 Graphs show  tensile-shear
in a box and whisker plot. The boxes
specify the median and the inter-quartile;
the whiskers specify the 10 and 90 %
percentiles. (control = control group,
silane = silane coupling agent treated
group, air+He = group of the plasma jet
of the mixture of air and helium gas, and
air+Ar = group of the plasma jet of the

mixture of air and argon gas)
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Figure 6 lllustration of FTIR spectra of the post specimens of the control and the silane coupling agent
surface treated group showed that there was a significant difference of the spectra between the
silane surface treated group and the control group at the 1732.1 cm™ wavenumber. The result

indicated that carbonyl functional group was increased in the silane coupling agent surface

treated group.
120
100
Q
<
£ 80 V
£ 60 1\ T
E j Cc=0 (1732.1(!"’1'1] —CONt
- o
; 40 V ——air+He
20
0 T T T T T T
500 1000 1500 2000 2500 3000 3500 4000
Wavenumber (cm?)

o A 3 N ! [ oA e :f A v 3 6V
gi]?’l 7 uaevaiaaT en 7 ‘Za E]75’2/@\71,@@Hﬂ@ﬂﬂ?ﬂ@}lﬂﬂﬂ@}mﬂﬁﬂﬂﬂ7WWHW’J@7JE/WVIW5’“?7ﬂJJ7°Z/E)\7€)7ﬂ7ﬂN5"TJJﬂ7‘Zf

] oA ! dl o dp A ¥ |3
W?JWL@EJE/T]@J/WI/?UHJ’HWW%W?G)TJEJHWIWET)HJJWEN@')THW

B (air+He) Mavedutssans 1732.1 cm®

6V a A A d‘ U U |3 13 15‘ d’ lé/ = 1 6o 6 A :il :\l dgl

NﬂNﬂWZfﬂLﬂ&/ﬁJNﬂLﬂ@W??VML@m@'l?\‘ﬁ)7ﬂﬂ@3~lﬂ?ﬂ@5~léﬂﬂ%€)ﬂ ?fx‘iéﬂ?f@ﬁ%mLﬁ@dﬂdﬁ?jﬁdﬂ?f%%@ﬂﬂ7ﬁﬂ@%ﬁ VANV
iersidnsioe AL UA WA UA I S WA TN I MFIHAN T IR

Figure 7 lllustration of FTIR spectra of the post specimens of the control and the plasma jet of the

mixture of air and helium gas treatment group (air+He) showed that there was a slightly

difference of the spectra between the plasma jet of the mixture of air and helium gas treatment

group and the control group at the 1732.1 cm™ wavenumber. The result indicated that carbonyl

functional group was slightly increased in the plasma jet of the mixture of air and helium gas

treatment group.
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Figure 8 [llustration of FTIR spectra of the post specimens of the control and the plasma jet of the
mixture of air and argon gas treatment group (air+Ar) showed that there was no significant
difference of the spectra between the plasma jet of the mixture of air and argon gas treatment
group and the control group at the 1732.1 cm™ wavenumber. The result indicated that carbonyl

functional group was not increased in the plasma jet of the mixture of air and argon gas

treatment group.
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Figure 9 lllustration of FTIR spectra of the post specimens of all tested groups. When compared to the
control group, an increase of carbonyl functional group was significantly found in the silane
coupling agent treated surface group, followed by the plasma jet of the mixture of air and
helium gas treatment group. No carbonyl functional group was found in the plasma jet of the

mixture of air and argon gas treatment group.
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Figure 10 SEM images at 400-X magnification of
the surface of the fiber-reinforced
composite posts with different surface
treatments (a) control group (b) silane
coupling agent surface treated group (c)
plasma jet of the mixture of air and
helium gas surface treated group (d)
plasma jet of the mixture of air and
argon gas surface treated group.
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Figure 11 SEM images at 400-X magnification of
the fiber-reinforced composite posts
with  different
following the MultiCore Flow® pull-out

surface treatments

(a) control group (b) silane coupling
agent surface treated group (c) plasma
jet of the mixture of air and helium gas
surface treated group (d) plasma jet of
the mixture of air and argon gas surface

treated group.
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Figure 12 lllustration of silane reactions during
activation in water mixed with acetic
acid solution at pH 4 with its methoxy
groups
(Modified from Matinlinna et al.('?)

turns to reactive silanol.
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