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Fig. 2. The basic scheme of he PMMA/MMA co-polymerization with vinyl-POSS.
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Resin Manufacturer
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Primary composition

Polymethylmethacrylate.

Paladent® 20 Methylmethacrylate,
!
+vinyl-POSS 10g/4m Dimethacrylate
Vinyl-POSS
Heraeus Kulzer Polvmethvimethacrylat
GmbH & Co. KG olymethylmethacrylate
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Table 1. Acrylic resins and molding methods used in this study

Group Material Molding method
1 Paladent®20 + vinyl- POSS Compression molding technique
2 Paladent®20 + vinyl-POSS Continuous—pressure injection technique
3 Paladent®20 Compression molding technique
4 Paladent®20 Continuous-pressure injection technique
5 Lucitone 199°® Compression molding technique
6 Lucitone 199® Continuous—pressure injection technique
7 SR Ivocap® Continuous—pressure injection technique
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Fig. 3. Dimensions of abrasion test specimen.
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Table Il . Results of Vickers hardness test

Group 1 2 3 4 5 6 7

Mean
18.5 .8 184 183 188 191 18.
(VHIN) 85 1838 8.3 8 191 187

Standard o1 083 072 071 093 0.84 0.86
deviation

Table IV. Mean thickness loss after abrasion test(um)

Kruscal Wallis test2 ¥z ¥ 23} EAEgR o7 &
2|3k Apo] & HeolA F3hkehp (0.05).
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Paladent®20, vinyl-POSSE #7}3} Paladent®20,
Lucitone 199%, Ivocap®, A2 vlRFo] Ao},

Vickers hardness number

Group

Fig. 4. Results of Vickers hardness test.

Group 1 2 3 4 5 6 7
Tooth 14.10™ 14.37%® 14.81* 14.78* 13.89* 13.99™ 13.85™
paste (1.27) (1.24) (1.42) (1.52) (1.50) (1.42) (1.39)
Soap 2.82° 2.83* 2.8% 2.81* 247 2.50° 2.46°
(0.50) (0.48) (0.56) (0.46) (0.40) (0.46) (0.44)

* significant difference compared with soap (p { 0.05)
~a,b ! grouping in compression molding technique (p € 0.05)
: A,B ! grouping in injection molding technique (p { 0.05)
- () : standard deviation

631



Thickness loss after
20,000 strokes (107°m)

Fig. 5. Results after abrasion test using toothpaste
solution.

Thickness loss after
20,000 strokes(10%m)

Group

Fig. 7. Results of abrasion test in compression mold-
ing technique using toothpaste solution (Mann-Whitney
test). Between same characters, there are no significant
difference at the 0.05 level.
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Fig. 6. Results of abrasion test using soap solution.
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Thickness loss after
20,000 strokes(107%m)
3

Group

Fig. 9. Results of abrasion test in compression mold-
ing technique using soap solution (Mann-Whitney
test). Between same characters, there are no significant
difference at the 0.05 level.

Fig. 8. Results of abrasion test in injection molding
technique using toothpaste solution (Mann-Whitney

test). Between same characters, there are no Sngﬁcant
difference at the 0.05 level.

Thickness loss after
20,000 strokes(10%m)

Group

Fig. 10. Results of abrasion test in injection mold-
ing technique using soap solution (Mann-Whitney
test). Between same characters, there are no significant
difference at the 0.05 level.



Fig. 11. Paladent® 20 with POSS : SEM photograph
of abraded surface with toothpaste solution at
magnification of 70X.

+

436u

Fig. 12. Paladent® 20 : SEM photograph of abrad-
ed surface with toothpaste solution at magnification
of T0X.

Fig. 13. Lucitone 199® : SEM photograph of
abraded surface with toothpaste solution at mag-
nification of 70X.

Fig. 15. Paladent® 20 with POSS : SEM photograph
of abraded surface with soap solution at magnifi-
cation of 70X,

Fig. 14. Ivocap® : SEM photograph of abraded sur-
face with toothpaste solution at magnification of 200X.

Fig. 16. Paladent® 20 : SEM photograph of abrad-
ed surface with soap solution at magnification of 70X.



Fig. 17. Lucitone 199® :
abraded surface with soap solution at magnification
of 70X.
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Fig. 18. Ivocap® : SEM photograph of abraded sur-
face with soap solution at magnification of 200X.
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ABSTRACT

ABRASION RESISTANCE OF DENTURE BASE RESIN
INCLUDING VINYLOLIGOSILSESQUIOXANE

Ran Park, D.D.S., June-Sung Shim, D.D.S., Ph.D., Dong-Hoo Han, D.D.S., M.S.D., Ph.D.

Department of Prosthodontics, Graduate School, Yonsei Untversity

Statement of problem : Recently, in attempts to reinforce the acrylic resin and to reduce the
polymerization shrinkage, it has been reported that adding vinyloligo-silsesquioxane (vinyl-POSS)
to PMMA significantly compensates for polymerization shrinkage and somewhat increases the frac-
ture resistance.

Purpose : There haven t been any studies on abrasion that can affect the adaptation of the
denture in long-term use.In this study, abrasion resistance was compared between acrylic resin
with vinyl-POSS and commercialized acrylic resin for denture base. In addition, the difference in
abrasion resistance according to molding methods was compared.

Material and method : Using PaladentR 20 including vinyl-POSS, PaladentR 20, Lucitone
199R, SR IvocapR, denture bases were fabricated using compression molding technique and con-
tinuous-pressure injection technique.

Surface hardness and abrasion were measured for each group, and the worn surfaces were observed
under a scanning electron microscope.

Results :

1. When surface hardness was measured for each material and molding technique, there was

no statistically significant difference among the materials. (p{0.05)

2. When same denture base material and molding technique were used, the abrasion due to tooth-
paste solution was 5 times as severe as the abrasion due to soap solution.

3. When toothpaste solution was used, the abrasion decreased in the order of PaladentR 20, PaladentR
20 including vinyl-POSS, SR IvocapR, and Lucitone 199R. However, statistically significant
difference was seen only among PaladentR 20, SR IvocapR, and Lucitone 199R.(p<0.05).

4. When soap solution was used, the abrasion was more severe in PaladentR 20 and including
vinyl=POSS PaladentR 20 groups than in SR IvocapR and Lucitone 199R groups. (p<0.05).

Conclusion : Addition of vinyl-POSS doesn' t improve the abrasion resistance, and the abra-
sion resistance was similar to those of existing materials. Additional studies under different con-
ditions are needed. For clinical application of vinyl-POSS, further investigations with different
requirements and conditions are necessary.

Key words : Abrasion, Acrylic resin, Denture base, Scanning electron microscope, Surface hardness,
Vinyloligosilsesquioxane (vinyl-POSS)
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