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Application to functional interface with atmospheric pressure plasma
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As fundamental experimental analysis for atmospheric pressure plasma
irradiation application in the dental field, the surface free energy of the irradiated surface in
the atmospheric pressure plasma irradiation on the metal was measured. As a result, the increase of
the surface free energy on metal surface due to a hydrogen bonding force and a dipole force were
shown. Shifts to the higher binding energy side in each containing element indicating were shown by
X - ray photoelectron spectroscopy (XPS), and high reactivity towards the oxidation state were
interpreted. A broad peak in low 20 degree range was detected by XRD analysis. The increase of
noncrystalline components in the surface layer of alloys with irradiation was therefore shown. In
addition, an increase in the surface free energies of the orthodontic resin bonding materials as a

polymer compound,was shown.



Tsuruoka T et al., Dent Mater J 2007;
Ryu C et al., Dent Mater J 2011
B 20791593

Ni-Ti

Ni
(Kaneto M et al., Dent
Mater J 2013)

Ti
HAp

Ti microwave
Uv  Ca-P coating

Ti
uv

15

@
Au Ti
SS304 800
SiC

®
API
PCT-DFJM-02; Plasma Concept Tokyo

Japan

3mm N 6L / min
SFE 1 3 10
X XPS
10
(€)
3 1-
2.0u L
n==~6 0
ImageJd; NIH

Bethesda ML

SFE
Young-Dupré
WSL=y sty -y s=Y o (1+ cos6

Fowkes
Y=Y utys -2(y Sy D -2 S
y D -2y "oy NP
VLh:yLd"'VLp"'th’Vs:Vsd"'Vsp"'
Y s

*)
®) X
XPS JPS-9010MC; JEOL
Mg Ko 1253.6eV
Al Ka
1486.6eV X
10kV 10mA
20eV
Au Ag Cu
Au 4f7 /2 Ag 3d5 7/ 2 Cu 2p3 /
2
C1s 285.0eV
() X
API 30

Ti XRD 20 3°  80°



Q)
SFE

Kolmogorov-Smirnov

Games-Howel 1

€Y

70~75mN/m

SFE

SFE

Levene

API

1.5

SFE

Results

3 SUS304  SFE

@
AP

15°

4 [
Leraksatoom Fomer (wex)

4 HEMA

3) X
Au
AuFe5/2 Au 4F7/2
Au
02p3/2 OH" 02" API
Cu 2p3/2
Cu API Cu
Cu
Ag Ag3d5/2
MAVV
API
Ag API
C2p3/2
N2p3/2 C N
Ti

Ti Ti 2p3/2



0

API 02- Al
Al Al
C2p3/2 N2p3/2 Au
C
N
1
V 2p 3/2
SS304
Fe 2p 3/2 Fe
Fe
Fe Fe API
0 API
02" Ni
API
Cr Cr
Cr Cr
C2p3/2
N2p3/2 C N
Au Ti
@ X
API 30 Ti
XRD 20
3°  80° 5
20

iwrradiation

nonfirradiation

40 60

26 (degrees)

XRD

€Y

@

0

1
Namura Y, Shimizu N, Effect of
atmospheric pressure plasma

irradiation of metal surfaces on the
intermolecular forces between the
metal and orthodontic adhesive primers,
American Association of Orthodontists
117th Annual Session in San Diego CA,
2017.

NAMURA, Yasuhiro

80386078

SHIMIZU, Noriyoshi

40154299



