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Development of soft resin-based adhesion systems with nanomolecular
aggregation
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The aim of the present investigation was to develop new soft resin-based adhesion
systems, where the long-term water durability of resin bond at an adhesion interface is
established by nanomolecular aggregation technology. Methacrylic acid ester
monomers with a bulky side chain, as a component of soft resin based-adhesion
systems, and fluorination of resin formulations were examined. Based on the results, it
became clear that soft resin based-adhesion systems could be realized by the
optimization of fluorinated monomers, a fluorinated polymer and a polymerization
initiator.

2008 2,200,000 660,000 2,860,000
2009 700,000 210,000 910,000
2010 700,000 210,000 910,000

3,600,000 1,080,000 4,680,000




2- (EHVMA)

(CHMA)

75
90
90 30

i

CHMA(80mo 1%) ~EHMA (20mo %)

96.5%
(2)2,2,2-
(TFEMA) 1,1,1,3,3,3-
(HE1PMA)
70 6 90
2,2,2-
)(PTFEMA)
94.1% (1,1,1,3,3,3-
) (PHFIPMA)
65.2%

®

2,3-
(EPIMA) 4,5-
(EP3MA) 9,10-
(EP8MA) 10,11-

(EPOMA)
1.0mol%
5u L
1
90 4 60 1
5
2mm/min
)
7mme
5mme ><1mm
37
®) (DSC)
(BPO  1mol%)
10p L
70
DSC
Time-exotherm
Time-
conversion
(1) _EHMA CHMA-EHMA
TBBO
EHMA
(MMA)
Tg

Tg 20mo 1%EHMA



80mo 1%CHMA
EHMA

(TBBO)

EPIMA EP3MA EP8MA

EHMA-
copoly(CHMA-EHMA) /TBBO
2000 4 60
1 5
0
2000
67.2 81.5% ( 1-1)
81.5%

MMA-PMMA
1-1 )

EPIMA | EP3MA | EP8MA

81.5 73.8 74.4 67.2

@ TFEMA-PTFENA
/TBBO

MMA-PMMA

MMA-PMMA/TBBO

TFEMA-PTFEMA/TBBO
PTFEMA
PMMA 1710 MMA
TFEMA PTFEMA
MMA-PMMA/TBBO
TFEMA-PTFEMA/TBBO

EPIMA
EP3MA  EP8MA EP9MA

2000

TFEMA-PTFEMA/TBBO
MMA-PMMA/TBBO

C 2-1)
TBBO
TFEMA

BEPIMA  DOEP3MA

OEPSMA  DEP9MA
20 |

10

Tensile bond strength (MPa)

=l |

Au alloy Pd alloy Ag alloy
2-1 2000
TFEMA-PTFEMA /TBBO
3) HF1PMA-PHF IPMA
/BPO-DMPT
3
TFEMA
6 HFIPMA
HF 1PMA-PHF IPMA
HFIPVMA
(48.3%)  TFEMA (33.9%)
HF IPMA-
PHFIPMA
HFIPMA TFEMA
TBBO
BPO-, A= -p- (DMPT)
HF IPMA-
PHF 1PMA/BPO (2wt%) -DMPT (1wtk)
(  3-1) EPSMA
3-2 100%
1000 4000
HF IPMA-PHF1PMA/BPO-DMPT
50
48wt (

3-3)



——TBBO

—— BPO(1wt%)-DMPT(0.5wt%)

—— BPO(2wt%)-DMPT(1wt%)
~ 30 b m e e
—_ 287 at 350min
]
5 276  at 49.0min
=
o
@
=%
£
)
i

[ S —
20

0 20 40 60 80 100 120
Time(min)

3-1 HFIPMA-PHFIPMA

s

= I oTCo
2 100 | a7C:1000
b= BTC:2000
=) BTC:3000
8 1 WTC:4000
2

% 50

e

[

=

=

=

[

o

0
3-2 HFIPMA-PHFIPMA/BPO-DMPT

[oc]

—e— HFIPMA-PHFIPMA/BPO(2wt%)-DMPT(1wtl)
—e— MMA-PMMA/BPO(1wt%)-DMPT(0.5wt%)

N £~ [=2}

Weight increase(%)

o

J
N

10 20 30 40 50 60
Time(day)
3-3 HFIPMA-PHFIPMA/BPO-DMPT

o

[0)) TFEMA-PTFENA
/BPO-DVPT
TFEMA-PTFENA
TBBO
BPO-DMPT

HFIPMA-PHF 1PMA/TBBO

TFEMA-PTFEMA/BPO-DMPT
TFEMA-PTFEMA
BPO-DMPT
TBBO

MMA-PMMA/TBBO
TFEMA-PTFEMA/BPO-DMPT

(  4-1) EP8MA

TFEMA-
PTFEMA/BPO-DMPT
4-2
0 1000
1000 4000

TFEMA-PTFEMA
BPO-DMPT

10

8
% 6 —+— MMA-PMMA/TBBO
@ —s— TFEMA-PTFEMA/TBBO
e 4 —e— TFEMA-PTFEMA/BPO-DMPT
£
e 2
=)
(3
= 0 4

) . . . .

0 5 10 15 20 25 30 35
Time(day)
4-1 TFEMA-PTFEMA/BPO-DMPT
<
o
=
S 30 |
5
c
4
2 20
=]
c
8
e 10|
G
f=
[}
F oo
DRY 0 1000 2000 3000 4000

4-2 TFEMA-PTFEMA/BPO-DMPT EPSMA

®)

TFEMA  HFIPMA

2,2,2-
(TFEA) 1,1,1,3,3,3-

TFEMA HFIPMA TFEA HFIPA

MMA
Tg PMMA(126 )

PTFEMA(69 ) PHFIPMA(56 ) PTFEA(-10 )
PHFIPA(-23 ) PTFEA  PHFIPA



TFEA  HFIPA

Imol% BPO 70 DSC
Time-exotherm 5-1
HPLC
Time-conversion
( 5-2) HFIPMA<TFEMA<HF IPA<
MMA<TFEA
HPLC MMA<TFEA<
TFEMA<HF IPA<HFIPMA

TFEMA-PTFEMA

TFEA

4r A A MMA
N B : TFEMA
gaf P C : HFIPMA
< D: TFEA
g, E : HFIPA
£ E B
21 r ﬂ
5] C
w 0 i i —_\

0 50 100 150 200 250 300 350
Time (min)

5-1 Time-exotherm

100 |
— 80
& D
f =4
2 07 A:MMA
g w0 | B : TFEMA
S C : HFIPMA

20 | D: TFEA

E : HFIPA
0 ) . ) ) "
0 50 100 150 200 250 300 350
Time (min)

5-2 Time-conversion

O)

(TFEMA+TFEA) -PTFEMA/TBBO

TBBO

TBBO

TFEMA-PTFEMA/TBBO
TBBO

TFEA (TFEMA+TFEA) -
PTFEMA/TBBO
0 10 20 30mol%
TFEA
6-1
PTFENA

(TFEMA+TFEA)-PTFEMA/TBBO
TFEA
20mol%  TFEA
[TFEMA(80)+TFEA(20)]-PTFEMA/TBBO
EPSMA

( 6-2) TFEMA-PTFEMA/TBBO

2000
TFEA
TFEMA-PTFEMA

BPO-DMPT  TFEA
TBBO

36

—— TFEMA-PTFEMA/TBBO

—— [TFEMA(90)+TFEA(10)]-PTFEMA/TBBO
2 | —— [TFEMA(80)+TFEA(20)]-PTFEMA/TBBO
[TFEMA(70)+TFEA(30)]-PTFEMA/TBBO

S

0 50 100
Time(min)

)

Temperature(

24

6-1 TFEA

nTFEMA-PTFEMA/TBBO
u[TFEMA(80)+TFEA(20)]-PTFEMA/TBBO

100

50

Retention rate of tensile bond strength (%)

DRY 0 1000 2000 3000 4000

6-2 TFEA



@

@

®

Yoshinori Kadoma, Kinetic

polymerization behavior of
fluorinated monomers for dental use,
Dental Materials Journal, ,
Vol .29, No.5, 2010, pp.602-608

Yoshinori Kadoma, Yoh Tamaki, Bonding
durability against water of a

fluorine-containing resin for
precious  metal alloys, Dental
Materials Journal, , Vol.28,

No.5, 2009, pp.642-648

56
2010 10 10
55
2010 4 18
54
2000 10 1
53
2009
4 12
52
2008
9 20

KADOMA  YOSHINORI

00092403




