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A Study of Bonding Strength of Repaired Resin Denture Base by
Artificial Saliva Absorption
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[Abstract]

Purpose: There are some advantages of the acrylic resin denture base ; appropriate strength, volume safety, simple
processing apparatus, and low cost. But, it have a weakness for fracture by intense pressure or shock. However, the
repairs for resin denture base are possible using various materials and techniques. There is a few studies in repairs for
resin denture base, but not clinical researches. And there is no studies in absorbed saliva into the region of fracture and
bond strength. This study is to observe re-bond strength of resin denture base after repairing under saliva absorption.

Methods: The samples were made of heat curing resin and the rectangular parallelepiped specimens which were
50mm long, 10mm wide and 3mm high. The four different groups immersed in the artificial saliva for 2 weeks were
prepared, 1) no repaired control samples, 2) immediately repaired samples, 3) repaired samples after 1 day dry, and
4) repaired samples after 3 days dry. The prepared samples were repaired by two different curing materials, self
curing resin and heat curing resin method. Each groups composed of 10 specimens were experimented with the
three point bending tests for bonding strength measuring

Results: There were under condition absorbed in the artificial saliva and repaired by self curing resin method,
repaired specimens after 1 day and 3 days dry groups had higher values of bonding strengths than control group,
and bonding strengths of immediately repaired samples were similar to those of control samples (p<0.05).

There were under condition immersed in the artificial saliva and repaired by heat curing resin method,
immediately repaired samples showed similar values to bonding strengths of control groups, and repaired samples
after 1 day and 3 days dry groups were lower than those of control group (p>0.05).

Conclusion: In this study, the repairs for resin denture base were remarkably high values of bonding strengths
than those of the past, and showed that have stable bonding strengths independent of saliva absorption of denture
base, so present repairs for resin denture base can be performed, regardless of saliva conditions.

©Key words : denture base resin, saliva absorption, bonding strength
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Table 1. Properties of heat curing resin(Vertex, Rapid simplified set)

Properties Value
o _ Volume 6%
Polymerization shrinkage -
Linear 0.2~0.5%
Compressive strength 76wp
Tensile strength 550pa
Hardness (Knoop) 15~18kg/mrt

Table 2. Mixing ratio and processing methods of used resin

Polymerization type Processing AIECE rgtio_
powder(g) / liquid(m)
Heat curing 100°C 20min. — 55kgf/c 215 /10
Self curing 50°C 10min, — 2kgf/cit 17 /10
) AJE K|=t f/er 43S 7181l hand press® %4 100C Y] =04
HEE A AlH A= 2027t S-S AT
HA FEg YA AR AlsEE AlEtslr] fiste] 50 % ool SR flaskE AollA 3083 AY A7),
10x3me] A2 = paraffin waxs F&s] Acate] Aol A 1087 P8 YZHAZ] & flaskollA] 431
wax A 7078 A2 k3Tt denture flask 1709 5 =39 Halsly A1 28 49 g7 AES 2ty
&) Al H-E paraffin waxg 12} oj&Este] 4587 A a1 ot oA Z71E EAstHEA qFZ o YA tungsten
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Fig. 1. Schemes of Specimen. left:
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Table 3. Chemical composition of artificial saliva

Element Weight
Carboxymethyl cellulose Na 99
Glycerin 100m
Pilocapine HCI 4% 5mg
Physioloigc saline 1000m{
QIFES] B4 Ao WE 2folE 77] Sfate] 97
7k Qe M ¥ 2] See) 23} 197 7] FolA
U Az ¥ 42 gom TR 4

N
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flo e
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Table 4. The names of specimen groups by
polymerization method and drying treatment

Polymerization Self Heat

Treatment curing curing
Oday* S0 HO
Dry time 1day St H1
3days S3 H3

*Oday: immediate repair
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upper view, right: lateral view (unit: mm).
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Fig. 2. Diagram of 3 point bending test.
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Table 5. Bonding strength values of self curing resin groups, as analyzed by one—way ANOVA (unit: up)

95% Confidence
Interval for Mean

=3 S AR WA aFaEae Adskart ol
pressi 27 2% 7hstol 3) #2L AAST hand
pressol 4ol AxAL] AAR FHasto] FeagL

St olefa AR e FAHe 45T 93
A AR BAR AR OR, olgA) Seldt AF 2

A= 2371 QlZEll 24 T Ao] ZA] £=8]8F HO

Groups N MN SD SE Min Max
Lower Upper
Bound Bound
c* 10 16.549 1.431 0.452 15.524 17573 13.434 18.813
SO 10 16.436 1.046 0.331 15.687 17.185 14.800 17.617
St 9 18.006 1.328 0.442 16.986 19.027 15.440 19.496
S3 10 18.031 1.436 0.454 17.004 19.059 16.051 19.877
Total 39 17.236 1.484 0.237 16.755 17.718 13.434 19.877
Sum of Squares df Mean Square F Sig
Between groups 2.280E3 3 7598829.190 4.361 .010
Within groups 6.098E7 35 1742386.765
Total 8.378E7 38
*C: Control group
2) @t 24 2 9] BT HF2 16.575+3.561m, 1Y 7] 5
Al H ZRE 9- A7) 1L rounded rabbet joint® 1} ZAZ] HI-E 15.412+1.100ur, 8%‘7J AxA1Z1 H3
A P8t wax AlH AEAE F=o F2RAIA < 15.301£1.95 vn= YEFHTE ol $E]5HA] o
paraffin wax® AAIFE AUH Fo= IjEA7]|LL £ 2] 16.549wme]| H]5to] frARRH ﬂEOl ANk EHE
O A& flaskell AaL wiEstal wax A|A 7} FeA ZAIZ A9 Q1 HI, H3To A ok W2 Ak Ho
al %%Q(Table 6) s, 2010)
°

Table 6. Bonding strength values of heat curing resin groups, as analyzed by one—way ANOVA (unit: wd)

95% Confidence
Interval for Mean

Groups N MN SD SE Min Max
Lower Upper
Bound Bound
c* 10 16.549 1.431 0.452 15.524 17573 13.434 18.813
HO 10 16.575 3.561 1.126 14.028 19.123 9.818 21.420
H1 10 15.412 1.100 0.348 14.624 16.199 13.708 17.458
H3 10 15.301 1.956 0.618 13.901 16.701 13.409 19.793
Total 40 15.949 2.222 0.351 15.248 16.670 9.818 21.420
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AR e A] QBB FhEo] e APYE AT
Sum of Squares df Mean Square F Sig
Between groups 1.460E7 3 4867805.292 .985 A1
Within groups 1.780E8 36 4943908.653
Total 1.926E8 39
*C: Control group
2. Efof T00f| [HE BEDT LR o FAISHA QL A= Holal QU ATHP0.05).
Bl F= Ao o2 Y24 W 1] foxE HE Eflol| A 7o 1Y A% 3 3¢ A= 9 #3124
3171 918kl Tukey HSD t-test® AAISHACE o= & W Bluods B Ao e S, S3¢
o &4 0. Aol that ALg HFlo] W xjo]E AZF o] HI, H3TRG AFs] & 2¢4Es Uyeion; ¢
5}7] 915k AojcHTable 7~9). 2583t Y 4= & AY )2z UEhA] 24ehP>0.05).
o] HiZ $=g]gt SO HOw-2 AL FARE A3tes
Table 7. SO and HO groups of elastic modulus as analyzed by t—test (unit: o)
Levene's Test . ,
for EVA t—test for Equality of Means
95% CID
F Sig t df Sig MD SED Low Up
Odav* EVA 6239 022 -119 18 907  -139.600 1173.857 —2605.783  2326.583
a
Y EVA not -19 10.544 908  —139.600 1173.857 —2736.956  2457.756
*0day: immediate repair
Table 8. S1 and H1 groups of elastic modulus as analyzed by t-test (unit: wpo)
Levene's Test . ,
for EVA t—test for Equality of Means
95% CID
F Sig t df Sig MD SED Low Up
i EVA 388 542 4655 17 000 2594.688 557.384 1418.711 3770.666
a
Y EVA not 4.607 15.638 000 2594.688 563.176 1398.560 3790.817
Table 9. S3 and H3 groups of elastic modulus as analyzed by t-test (unit: wp)
Levene’s Test . ,
for EVA t—test for Equality of Means
95% CID
F Sig t df Sig MD SED Low Up
g EVA 384 543 3557 18 .002  2730.600 767599 1117.932 4343.267
a
Y EVA not 3.557 16.514 003  2730.600 767599 1107.466 4353733
X334 AM1E 20114 31
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