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Development of adhesive system of non-precious metal for CAD/CAM
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The objective of this study was to develop adhesive system of non-precious
metal (Ti) for CAD/CAM. The results reveal the optimal condition for the Ti adhesive system, which
consists of (1) Ti surface oxidation with hydrogen peroxide (H202) and (2) silane modification of
the oxidized Ti surface with y -MPTS. The hydroperoxyl group, Ti OOH, which was introduced at the
Ti surface by H202 oxidation, allowed for the formation of a tightly-packed adsorption layer of y
-MPTS on the Ti surface and enhanced the bonding performance of the dual-curable resin cement. The
Ti adhesive system showed a better bonding performance than conventional metal primer adhesive
systems, regardless of whether the dual-curable resin cement was light- or chemically cured.



CAD/CAM  Computer Aided Design/Computer Aided Manufacturing

CAD/CAM
CAD/CAM
8.0mm 6.0 mm Grade2 1200
10
24
2
A 30 puL  y-MPTS 1mL B 0.1N
50/50 vol%
EX
H20: 7 mass% 80°C 30 15
A B H20,
3.2 mm 1.0 mm
V5
VEN) HFRMELT
V5 KN Z
GC
EX
IR LT,
10 30
37°C 24
TG-5kN
1.0mm/min Scheffe

p 0.05
CR Beautifil Bulk
Flowable BB Bulk Base Hard Low Flow BH Filtek Fill and Core Flowable

Restorative FF 3M  Gracefil BukFlo GB GC SDR SD Dentsply Sirona 5

Clearfil Majesty ESFlowLow CM

Estelite Flow Quick EF 2
wt%

CR

550°C 5°C/ 2



6 mm 4 mm CRZFIEL

10
37°C 24
DUH-211 13.32 mN/
15 196.1 mN Berkovich
4mm
EX 12.8+ 2.1 MPa
17.2+ 2.7 MPa GC EX
EX
EX
XPS
1200 H20,
THF y-MPTS
THF
THF XPS
Ti2p THF Ti2p
Si2s 2p THF
y-MPTS THF -MPTS
ots ots
Ti2p
Ti2p
A W
?";:7 Cils ’-‘::‘ Cis
2 e ] 2 35008
3 3
2 2
g g
£ = | [ THrse
1 1 1 1 1 J 1 1 1 1 1 J
1200 1000 800 600 400 200 O 1200 1000 800 600 400 200 O
Binding energy (eV) Binding energy (eV)

X1 XPSIiZkDF# o RiEDHHO



O1s XPS

-OOH THF
y-MPTS c-0O C=0
y-MPTS
y-MPTS
= s}
o o
o —
9 8
2 P
= =
(=4 =
L L
£ £
540 536 532 528 524 540 536 532 528 524
Binding energy (eV) Binding energy (eV)
K2 XPSiZkBFHUREDOHHTO
BB 69.5 wt%
50 15
m: Top m: Top
m: Bottom f m: Bottom
__40 | —
T;,, 5 & a,b b
@ Q10 t 4
£30f[]® c,d de £ 9
© c a =) a c a c a
ﬁ e '8 c,d d, A
€ 20 b c d c.d E c c c,A c
© = L
10 | o
0 0
BB BH FF GB sD cM EF BB BH FF GB SD cM EF

Same lower-case letters indicate that values are not significantly different among top or bottom surface of specimens (p>0.05). Same upper-case letters indicate that values are
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