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Study on Retention Force of Temporary Luting Material Made from
PEMA and Anethole in Provisional Fixed Partial Denture

Kazuaki IcarasHI', Taisuke MorIUE!, Yoshinori IsHIDA? and Hidetoshi OKRADA?

Purpose : In the system using provisional fixed partial dentures (PB), retention
force of PEMA and Anethole-based temporary luting material (Pa) was compared with
those of commercial temporary luting materials.

Methods : PBs were attached to stainless steel dies, which simulated abutment
teeth for mandibular posterior, using commercial polycarboxylate temporary luting ma-
terials or Pa. Then tensile adhesion tests were performed under a static condition (Im-
mersion in distilled water at 37°C for 7 days) and after two dynamic conditions (thermal
cycles or three-point repeated loading tests). Repetitive luting capability of Pa were also
examined.

Results : Under a static condition and after three-point repeated loading tests, Pa
showed significantly greater retention force. on the other hand, after the thermal cycles,
there were no significant differences between the two types of material. In addition, in
the cases of using Pa, there were no cracks or fractures of PB. In the tests of repetitive
temporary luting, 2nd, 3rd and 4th times were equivalent to 1st time. However, for the
4th time, the margin of PB was distorted.

Conclusions : It was confirmed that Pa offers sufficient retention force and better
usability due to stress-buffering and shock-absorbing capabilities.

Key words : temporary luting material, fixed partial denture, retention force
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Table 1 Anatomical parameters and material of prepared abutment dies

Mesiodistal ~ Buccolingual Height

Tapers

Tooth (mm) (mm) (mm) ) Finish Line Code
5 7.50 8.66 5.00 10 Champfer P2
6 11.71 11.05 - - - M1
7 11.22 10.78 5.00 10 Champfer M2
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Figure 1 Abutment dies made of stainless steel
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Table 2 Components and powder to liquid ratios of temporary luting materials used
Temporary luting materials Powder component Liquid component Powder to Liquid Ratio Codes
HYBOND Acrylate
Temporary Cement Zinc Oxide Tricarbonic acid 2.2 Ts
Soft Copolymer
HYBOND Acrylate
Temporary Cement Zinc Oxide Tricarbonic acid 1.6 Th
Hard Copolymer
Polyethyl
PEMA-Anethole Methacrylate Anethole 2.0 Pa
) ; /@&/
Fﬁn H:CO
PEMA Anethole

Figure 2 Fabricator designed and manufactured for
production of PB
This fabricator was designed so that 100um space
created between PB and abutment dies.
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Figure 3 Chemical structures of Polyethylmethacrylate
(PEMA) and Anethole
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Figure 4 Temporary luting of PB to abutment dies

White arrow indicates the position of the remover
between P2 and M1. Black arrow indicates the position
of the remover between M1 and M2.
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Figure 5 Three-point repeated loading tests

The test jig tips imitated a cusp, both of which were

set to have the same sphericity.

Figure 6 SEM observation images of various cured temporary luting materials
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Table 3 Result of two-way ANOVA in retention force of a static condition

Source S.S. d.f. m.s. Fo P
Type of temporary luting materials 312095 2 156048 54.051 0.000
Sites bridge remover was applied 5016 1 5016 1.737 0.200
Interaction 3065 2 1532 0.531 0.595
Residual error 69289 24 2887
Sum total 389465 29
s.s. : Sum of squares d.f. : Degree of freedom m.s. : Mean square Fo : Fvalue p:pvalue
O between O between
P2 and M1 M1 and M2
T ——
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Figure 7 Retention force of PB set by various temporary luting
materials in a static condition
There is no significant difference between the same capital
alphabets, and there is a significant difference between different
capital alphabets. The same interpretation applies to lower case
alphabets. In addition, these p values in the figure are results of
Mann-Whitney’s U tests.

(a)

Figure 8 Destructions of PB after tensile adhesion tests
(a) fracture (b) crack
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Table 4 Result of two-way ANOVA in retention force after 100 times of thermal cycles

Source s.s. d.f. m.s. Fo D

Type of temporary luting materials 38937 2 19468 2.972 0.070
Sites bridge remover was applied 21049 1 21049 3.214 0.086
Interaction 24347 2 12174 1.859 0.178
Residual error 157201 24 6550

Sum total 241534 29

s.s. : Sum of squares

d.f. : Degree of freedom

m.s. : Mean square Fo : Fvalue p:pvalue
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Figure 9 Retention forces of PB set by various temporary luting
materials after 100 times of thermal cycles
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Table 5 Result of two-way ANOVA in retention force after 500 times of three-point repeated loading tests

Source s.s. d.f. m.s. Fo P
Type of temporary luting materials 279896 2 139948 27.534 0.000
Sites bridge remover was applied 5795 1 5795 1.140 0.296
Interaction 18801 2 9400 1.849 0.179
Residual error 121984 24 5083

Sum total 426476 29

s.s. - Sum of squares

d.f. : Degree of freedom

m.s. : Mean square Fo: Fvalue p:pvalue
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Figure 10 Retention forces of PB set by various temporary luting
materials after 500 times of three-point repeated loading tests
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Table 6 Result of two-way ANOVA in retention force of repetitive temporary luting by Pa

Source s.s. d.f. m.s. Fo P
Number of temporary luting 11292 3 3764 0.393 0.759
Sites bridge remover was applied 11085 1 11085 1.157 0.290
Interaction 22710 3 7570 0.790 0.508
Residual error 306556 32 9580

Sum total 351643 39

s.s. : Sum of squares

O between
P2 and M1

d.f. : Degree of freedom

m.s. : Mean square Fo : Fvalue p:pvalue

O between
M1 and M2
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Figure 11 Number of repetitive temporary luting and the retention
force of PB set by Pa
These p values in the figure are the results of Mann-Whitney’s U

tests.
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Figure 12 Distortions of PB

White arrows

<+— Stress acting on desorption

<= Stress concentration

Figure 13 Schematic diagram of the stress during
tensile adhesion tests
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