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Development of a high-performance dental adhesive and restorative system
suitable for a super-aged society
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This study aims to develop a new "high-functional tooth protection

restorative material” with a focus on strengthening tooth structure, focusing on various trace metal
effects that are effective in remineralising tooth structure, as well as tooth adhesive technology
with excellent durability, in order to actively prevent the progression of microcracks or tooth
wear. Development of a new "high-functional dentin-protecting restorative material"” is the aim of
this project. Therefore, a bioactive glass filler was used to investigate its effect on
remineralization. The results of the present experiments suggest that the remineralising effect of
glass fillers containing Zn ions may enable active prevention of the progression of microcracks or
tooth wear. In other words, it was suggested that Zn ions have a remineralization effect on tooth
structure and that the application of Zn ions may lead to the development of next-generation

restorative systems.
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Table 1 MD, VL, and SR in enamel facets
CR Control Significance
MD 35.8 (14.4) 49.1 (17.6) *
VL 0.02 (0.01) 0.03 (0.01)
SR 1.7 (0.7) 22 (0.8)




Numbers in parentheses indicate standard deviation. An asterisk indicates a significant difference

(p<0.05) between CR and control groups

2
Table 2 CR
CR VHN 2
VHN
Table 2 Enamel surface hardness (VHN)
Before
Code 2 days 8 days 32 days
immersion

CR 278.S (17.0)* 317.3b(21.4)° 317.7 (1S.7)° 318.8 (21.2)°
Control 284.4 (24.9)3 283.5 (16.3)* 295.4 (11.7)2 291.3 (16.8)*

Different superscript letters in the same group indicate that there are significant differences (p<0.05)

between periods. Numbers in parentheses indicate standard deviation.
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SEM Fig.2 CR

Fig. 1 Fig. 2

Representative CLSM (Figs. 1A and 1B) and SEM images (Figs. 2A-2D) after sliding-impactwear test.
Fig. 1A: Enamel treated with a GIC containing functional fillers of fluoro-zinc-silicate glass, Fig.1B: No
treatment was performed (control). Fig. 2Aand 2B: Enamel treated with a GIC containing functional
fillers of fluoro-zinc-silicate glass, Fig. 2C and 2D: No treatment was performed.
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Fig. 3 EDX analysis of each specimen. A) enamel surface (control), B) enamel surface immersed with

CR for 2
days, C) enamel surface immersed with CR for 32 days D) CR itself.
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Table 3 GIC(-)
2,215m/s 2,281m/s CA(+) FU(+) 2-3
CA(+) 2 28

Table 3 Ultrasonic velocity of root caries lesion models in each group

Demineralization penod (day) Expenmental penod (day)
Group
0 6 1 7 14 28

»A bA bA A A A
GIC () 3801 (73) 2215 (56) 2216 (34) 2264 (24) 267 23) 2281 (18)

A bA b8 B B B
CAM) 3804 (42) 2240 (57) 2253 (25) 2928 (92) 2930 (96) 2934 (97)

A bA b8 «aC o« o
FUM 3780 (31) 2235 (65) 2251 (24) 2573 (61) 2575 (61) 2584 (60)

Unit: m/s, n = 10, values in parenthesis indicate standard deviations.

Within groups, means with the same lower-case letter are not significantly different (p > 0.05).
Between groups at the same periods, means with the same upper-case letter are not
significantly different (p > 0.05).
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(a) Before treatment with EDTA (b) After treatment with EDTA
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Fig. 4. Representative SEM images of the surfaces of the root caries lesion models.

(@) Before treatment with EDTA, the dentin block surface was covered with a smear layer and
polishinglines were observed. (b) After treatment with EDTA, the smear layer was removed, and the
open dentinaltubules were clearly visible. (c, d) Morphological changes on the surface were not observed
in root carieslesion models immersed in artificial saliva. (e, f, g, h) Morphological changes were noticeably
observed in the CA (+) specimens when compared to the FU (+) specimens.
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