
vital tooth preparation
[1,2]
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10/4/2000          12/24/2000

12/27/2000

1) Urethane dimethacrylate (UDMA) 2) Triethylene

glycol dimethacrylate (TEGDMA) 3) Champhoroquinone (CQ) 4) N,N-

dimethyl amino ethyl methacrylate (DAEMA) 5) Silicon dioxide (SiO2) 6)

Calcium carbonate (CaCO3) 7) Sodium carboxy methyl cellulose (CMC) 8)

Diatomaceous earth (DE) 9) Aerosil R972 (AR) TRIAD

10 2

VITA

1

SiO2 DE CMC AR

3.8 0.1 12.6 3.5 kgf/mm2 TRIAD 3.5 0.4 4.3

0.5 kgf/mm2

0.08% 1.08% 0.03%

0.99% 0.35% 0.90%

0.60% 1.03%
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[3,4]

[5]

ethylene imine

[6] polycarbonate

[7]

TRIAD Dentsply [8]

Ure thane

dimethacrylate (UDMA) Triethylene

glycol dimethacrylate (TEGDMA)

Camphoroquinone

(CQ) N,N dimethyl amine ethyl

methacrylate (DAEMA)

Silicon dioxide (SiO2)

Calcium Carbonate (CaCO3) Sodium

carboxy methyl cellulose (CMC)

Diatomaceous earth (DE) Aerosil R972

(AR) (Filler)

TRIAD ( Dentsply

) TRIAD enamel

(TE) TRIAD ivory light (TIL) TRIAD

ivory medium (TIM) TRIAD ivory dark

(TID)

VITA 16

Color tester Model:HC-T

A1 C

CIEL*a*b* system 

CQ DAEMA 0.1wt% UDMA

80wt% TEGDMA 20wt%

0.2

SiO2 ( )

CaCO3 ( ) DE ( ) CMC (

) AR ( )

10

2

Visilux 2 ( 3M

)

1

A1

TRIAD

5

5

5
Micro hardness tester Model MXT

70 10
1 0 ( K n o o p
hardness)

7 8

5 1

Visilux 2

60

5 (Sh inko

profile projector VS-301
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)

1

2

3

t test p = 0.05

VITA A1

1 2

VITA

16

A1 A2 B1 B2 C1 D2

A3.5 A4 B3 B4 C2 C3

A3 D3 A4 D4 C4

Triad

Ivory light

C4

2

SiO2

( 1 0 . 8 2 . 6 1 2 . 6 3 . 5

kgf/mm2) DE SiO2 (9.4

0.8 11.7 1.6 kgf/mm2) CMC

( 3 . 8 0 . 1 4 . 4 0 . 4

kgf/mm2)

(3.9 0.4 5.8 1.4 kgf/mm2)

(3.5 0.3

4.3 0.5 kgf/mm2)

3

0.08%

1.08% 0.03%

0.99%

0.35% 0.90%

E ( ) E ( ) E

A1

A2

A3

A3.5

A4

B1

B2

B3

B4

C1

C2

C3

C4

D2

D3

D4

1  VITA A1 (n = 5)

-------

1

2.5

3.3

3.8

0.4

1.7

3

3.5

1.7

3.2

3.3

4.3

1.4

2.7

3.7

0.22

0.23

0.26

0.42

0.16

0.16

0.33

0.34

0.25

0.23

0.19

0.41

0.25

0.33

0.35

DE 0.1

DE 0.15

DE 0.18

DE 0.2

CMC 0.1

CMC 0.13

CMC 0.15

CMC 0.18

CMC 0.2

SiO2 0.3

SiO2 0.35

SiO2 0.4

SiO2 0.45

SiO2 0.5

SiO2 0.6

CaCO3 0.3

0.01

0.12

0.09

0.13

0.32

0.37

0.26

0.42

0.13

0.09

0.15

0.37

0.28

0.09

0.34

0.13

0.5

2.5

2.2

2.7

5.1

6.4

4.8

3.5

7.4

4.3

3.7

3.4

2

1.6

3.8

12.3

AR 0.1

AR 0.15

DE 0.05 + CMC 0.15

DE 0.1 + CMC 0.15

DE 0.15 + AR 0.05

DE 0.15 + AR 0.1

SiO2 0.2 + AR 0.1

SiO2 0.2 + CMC 0.15

SiO2 0.25 + CMC 0.15

SiO2 0.3 + CMC 0.15

SiO2 0.3 + AR 0.1

SiO2 0.4 + AR 0.1

TE

TIL

TIM

TID

8.9

10.2

1.8

1.8

6.4

3

2.5

3.3

5.4

1.2

1.5

1.1

7.3

4.2

5.1

5.3

0.31

0.54

0.11

0.17

0.22

0.28

0.21

0.16

0.21

0.17

0.16

0.06

0.25

0.26

0.5

0.69

0.2 + X 



0.60% 1.03%

2 3

p = 0.05 t test CMC

0.10 CMC 0.13 CMC 0.15

+DE 0.05 CMC 0.15 +DE 0.1

1) 2) 3)

4) 5) 6)

[9 ,10]

Urethane dimethacrylate (UDMA)
Triethylene glycol dimethacrylate

(TEGDMA) B i s - 4 - (me thac ry loxy -
polyethoxy phenyl) propane (Bis-MPEPP)

UDMA 80wt% + TEGDMA

20wt%

[11,12] CQ DAEMA

0.1wt% [13]

104

Filler ( ) Hardness (kgf/mm2) Similar color

DE 0.1

DE 0.15

DE 0.18

DE 0.2

CMC 0.10

CMC 0.13

CMC 0.15

CMC 0.18

CMC 0.20

SiO2 0.4

SiO2 0.5

SiO2 0.6

CMC 0.15 DE  0.05

CMC 0.15 DE  0.1

CMC 0.15 SiO2 0.2

CMC 0.15 SiO2 0.3

CaCO3 0.3

TE

TIL

TIM

TID

2  (n=5)

0.8

0.1

1.1

1.6

0.1

0.6

0.3 

0.4

0.2

0.8

2.6

3.5

0.6

0.4

1.0

1.4

0.1

0.4

0.4

0.3

0.5

9.4

10.0

10.2

11.7

3.8

4.1

4.3

4.4

4.4

11.2

10.8

12.6

4.1

3.9

4.4

5.8

6.6

3.5

3.8

3.5

4.3

A1

A3

A3

A3

C4

A3.5

A1

B2

A3.5

B2

A3.5

B2

0.2 + X TE (p < 0.05)

TIL (p < 0.05) TIM (p < 0.05)

TID (p < 0.05)
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IVOCLAR CHROMASCOP

DENTSPLY TRUBYTE Bioform

TRUBYTE Bioblend

VINTAGE Halo

H.Pauter Gmbh Lumin-VACUM

VITAPAN 3-D MASTER

Lumin-VACUM

( VITA )

SiO2 CaCO3

CMC DE AR

CaCO3 ( E

=12.3)

CIEL*a*b*

Liberman [14] 1

Johnston [15] 3.7

Yannikakis [16]

2

VITA

Vita 16

A1 A2

B 1 B 2 C 1 D 2

A3.5 A4 B3 B4 C2 C3

A3 D3 A4

D4 C4

VITA 16

SiO2 DE CMC

TRIAD

1999 Diaz-Arnold [17] 5

14.0 0.6 kgf/mm2 21.4 0.3

kgf/mm2

Similar 
color Resin matrix 0.2 g + Filler Xg Occlusal portion Cervical portion

A1

A1

B2

A3

A3

A3.5

A3.5

C4

C4

3  (n=5)

DE 0.1

SiO2 0.4

SiO2 0.5

DE 0.18 

DE 0.20

CMC 0.18

SiO2 0.6

CMC 0.25 SiO2 0.2

TE

TIL

TIM

TID

0.03

0.01

0.06

0.04

0.08

0.01

0.05

0.04

0.05

0.09

0.03

0.12

1.08

0.43

0.37

0.85

0.61

0.08

0.64

0.56

0.35

0.46

0.63

0.90

0.01

0.06

0.14

0.02

0.09

0.05

0.02

0.09

0.03

0.04

0.19

0.10

TE (p < 0.05) TIL (p < 0.05)

TIM (p < 0.05) TID (p < 0.05)

Dimensional change (%)Composition

0.03 

0.99

0.68 

0.27

0.39 

0.16 

0.05 

0.28 

1.03 

0.60 

0.66

0.78 



0.03% 0.99%

0.08% 1.08% TRIAD

0.60%

1.03% 0.35% 0.90%

1997 Tian [18] 6

0.18 0.4

Provipont Unifast LC Triad VLC

S p l i n t l i n e

Protempt Garant

Jet Dubois [19] 1999

Jet

Unifast LC

Unifast LC

1989 Rees [20] 6

0.90% 2.24 %

1993 Lai [21] 3

(P-50 Herculite XRV Prisma

APH) (1 .82%

2.19%) 1991 Watts [22]

7 3

(Visio-Molar Opalux

Ful-fil) 1.28% 2.05%

1) UDMA TEGDMA

VITA

2)

3)

4)
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BBaacckkggrroouunndd..  We developed a light-cured composite resin to produce new types of

temporary crown and bridge materials so that the procedure for temporary crown and

bridge fabrication can be performed much more quickly and conveniently. 

MMeetthhooddss.. The materials used in this study included: 1) Urethane dimethacrylate

(UDMA), 2) Triethylene glycol dimethacrylate (TEGDMA), 3) Camphoroquinone (CQ),

4) N,N,dimethyl amino ethyl methacrylate (DAEMA), 5) Silicone dioxide (SiO2), 6)

Calcium carbonate (CaCO 3),  7) Sodium carboxy methyl cellulose(CMC), 8)

Diatomaceous earth (DE), and 9) Aerosil R972 (AR). The commercial product TRIAD

was used as the control material. The samples were made into discs measuring 10 mm

2 mm. The color difference was then compared using a VITA A1 shade guide with a

colorimeter. Hardness was evaluated by the Knoop microhardness tester. Finally, the

prepared metal die was used to fabricate the resin crowns, and the polymerization

shrinkage of occlusal and cervical portions was measured with a profile projector. 

RReessuullttss.. The colors produced were pale, grayish, brown and clear when SiO2, DE, CMC,

and AR were used, respectively. The experimental materials can be made into different

colors easily by adding suitable amounts of filler. The surface hardness of experimental

materials and control groups was 3.8 0.1 to 12.6 3.5 kgf/mm
2
, 3.5 0.4 to 4.3 0.5

kgf/mm
2
, respectively. The polymerization shrinkage of the experimental materials

was 0.08% to 1.08% in the occlusal portion and 0.03% to 0.99% in the cervical portion. For

the control material, shrinkage percentages were 0.35% to 0.90% and 0.60% to 1.03%,

respectively. In conclusion, the experimental materials had superior properties

compared with commercial products and have the potential for clinical usage. ( Mid

Taiwan J Med 2002;7:101-8)

KKeeyy  wwoorrddss

color difference, Knoop hardness, light cured resin, polymerization shrinkage,

temporary crown


