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Abstract: 
Statement of Problem: Considering the cost and amount of time and also the quantity 
of tooth loss in the process of cavity preparation, repair of the restoration instead of its 
replacement would be much more efficient.  
Purpose: The aim of this study was to determine the effect of different methods of 
surface conditioning on the shear bond strength of repaired compomers. 
Materials and Methods: Sixty blocks of compomer were prepared in acrylic molds 
and then they were randomly divided into five groups of 12. Group I (control group) 
received no treatment. The remaining samples were immersed in 37 ºC distilled water 
for one week, then the surfaces were roughened with a coarse diamond bur. Samples in 
each group were prepared by different surface treatment and conditioning: In group II 
specimens were conditioned with 35% phosphoric acid for 20s. Specimens in group III 
were etched with 10% polyacrylic acid for 20s. In group IV 1.23% acidulated phosphate 
fluoride was applied for 30s, and compomer surfaces were sandblasted with 50µm 
Al2O3 powder in group V. After the initial preparations, all groups were treated with 
silane and resin before bonding of the second mix of compomer. Shear forces were 
applied with a universal testing machine at a cross-head speed of 5mm/min. The data 
were analyzed using one-way ANOVA and Duncan's multiple range tests. 
Results: The mean shear bond strengths and standard deviations (in parentheses) for 
groups I to V were 31.56(10.86), 20.02(5.49), 17.74(7.34), 19.31(4.31) and 27.7(6.33) 
MPa, respectively. The mean bond strengths for Groups I and V were significantly 
higher than that of the other groups (P<0.05).  
Conclusion: The results showed that among the surface treatments used in this study, 
sandblasting with alumina could be the best surface preparation method for repairing 
compomer restorations.  
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INTRODUCTION 
Compomers are direct tooth colored 
restorative materials which have been recently 
introduced and several commercial products 
are now available [1,2]. Like many other 
similar materials in dentistry, problems such as 
lack of contour, over-finishing, fracture, voids 
and discoloration may be encountered [3]. 

Considering the cost and amount of time and 
the quantity of tooth loss in the process of 
cavity preparation, repairing a restoration 
would be much more reasonable. Therefore 
obtaining a sufficient bond between the old 
and new material would be essential [4-7]. The 
method of surface conditioning, age of the old 
restoration, use of silane and low viscosity 
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resin and the method of polymerization are 
factors that determine the bond strength 
between old and new materials [8-13]. 
Unfortunately, bonding of new to old 
compomer has not been extensively 
investigated. Yap et al. studied the shear bond 
strength of repaired compomers after different 
methods of surface conditioning [12]. They 
used 37ºC distilled water to store the 
specimens and roughened them with abrasive 
disks. The materials were divided into three 
different groups and were treated with 10% 
maleic acid for 20s, 10% ployacrylic acid for 
20s and sandblasted with AL2O3 powder (53 
psi). The group receiving air abrasion 
(sandblasting), demonstrated the highest 
tensile bond strength [12]. In another 
investigation, Yap et al reported that aging did 
not affect the bond strength between old and 
new compomer except for cases that had not 
received conditioning [10]. Flores et al studied 
the effect of time and surface treatment on the 
resulting shear bond strength of repaired 
compomers. Their specimens were divided 
into three groups as follows: the first group 
received no treatment before bonding. The 
second group, received primer and silane and 
the third group was treated with 37% 
phosphoric acid for 30s. The mean shear bond 
strengths (SD) were 14.02(1.96), 9.6(3.10) and 
7.53(2.31) MPa respectively [13]. 
The surface conditioning method could have a 
profound effect on the shear bond strength of 
repaired compomers. Thus, the aim of this 
study was to investigate the effect of different 
methods of surface conditioning on the shear 
bond strength of repaired compomers. 
 
MATERIALS AND METHODS 
Sixty blocks of acrylic cylinders were 
fabricated and cavities (2 mm deep, 6 mm 
wide) were prepared in the center of each 
block. Compoglass compomer (Vivadent, 
Lichtenstein) was placed in the cavities and 
light cured with Coltolux II (Coltene, Swiss) 

for 40s. The specimens were randomly divided 
into 5 groups as follows: 
Group I (control): immediately after 
polymerization of the background compomer 
and in the presence of an air-inhibited layer, 
the second mix of compomer was placed on 
the background compomer in a plastic 
cylindrical mould (with an internal diameter of 
2.5mm) and was light cured.  
The remaining specimens were immersed in 
37ºC distilled water for one week, the 
compomer surfaces were roughened using a 
coarse diamond bur (100µm), and then 
different surface treatments were carried out as 
follows: 
Group II: the specimens were conditioned for 
20s with 35% phosphoric acid (Ultra-Etch, 
Ultradent, USA), rinsed for 20s and dried for 
5s. The surfaces were impregnated with silane 
(Ceramic Primer, 3M, USA), then low 
viscosity resin (Syntac, Vivadent, 
Lichtenstein), and subsequently were light 
cured for 20s. Finally the second mix of 
compomer was applied and light cured for 40s. 
Group III: the specimens were conditioned 
for 20s with 10% polyacrylic acid (Dentin 
Conditioner, GC, Japan), then rinsed and dried 
for 5s. The silane, resin and compomer were 
applied as described for Group II. 
Group IV: the specimens were treated for 30s 
with 1.23% acidulated phosphate fluoride 
(Protect, Buttler, USA), then rinsed and dried. 
The silane, resin and compomer were applied 
as described for Group II. 
Group V: the surfaces of the specimens were 
sandblasted for 20s with 50 µm Al2O3 powder 
(under a pressure of 60 psi, Danville, 
Engineering, USA), then rinsed and dried. The 
silane, resin and compomer were applied as 
described for Group II. 
After preparation of the surfaces, shear forces 
were applied on each sample with DARTEC 
universal testing machine (DARTEC, Series, 
HC.10, England) at a cross-head speed of 
5mm/min. The blade area used was 0.5 mm2. 
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The maximum forces at break were 
determined and the shear bond strengths 
(MPa) were calculated. The data were 
analyzed using one-way analysis of variance 
(ANOVA) and Duncan's multiple range tests. 
All specimens were examined under a 
stereomicroscope to determine the mode of 
failure.  
 
RESULTS 
The mean shear bond strengths and standard 
deviations (in parentheses) for groups I, II, III, 
IV and V were 31.655 (10.867), 20.027 
(5.494), 17.841 (7.344), 19.319 (4.315) and 
27.705 (6.331) MPa respectively. The 
statistical analysis showed significant 
differences between the experimental groups 
(P<0.05). The mean shear bond strengths for 
groups I and V were significantly higher 
(P<0.05) than that of the other three groups 
(Fig. 1, Table I).  
 Table II demonstrates the mode of failure 
observed in each group. As shown, the 
predominant mode of failure for all groups 
was cohesive within compomer. 
 
DISCUSSION 
Using ANOVA and Duncan's test a 
statistically significant difference (P<0.05) in 
shear bond strength was noted between group I 
and the other groups. In addition, the 
difference between group V and groups II, III 
and IV was also statistically significant  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
(P<0.05) (Table I, Fig.1). Therefore it could be 
concluded that the best method for repairing 
compomer is sandblasting followed by 
applying silane and resin to the surface. The 
high bond strength observed in group I showed 
that incremental layering of compomer is 
clinically acceptable (in the process of 
restoration with compomer). In this case, the 
high shear bond strength is because of the air-
inhibited layer on the compomer surface. This 
layer can be polymerized with the next layer of 
compomer. Flores et al [13] reported a shear 
bond strength of 14.02 (1.96) MPa, in cases 
that did not receive any kind of additional 
surface treatment immediately prior to 
compomer repair. This differs from the that 
Flores et al had used plastic strips on the   

 
Table I: Comparison of shear bond strength 
Mean (SD)  I II III IV V 

31.655 (10.867) I  ∗ ∗ ∗  

20.027 (5.494) II      

17.84  (7.344) III      

19.319 (4.315) IV      

27.705 (6.331) V  ∗ ∗ ∗  

∗ Represent significant different. 

 
Table II: Status of modes of failure in group I-V 

Cohesive Adhesive 

PercentageNumber Percentage Number
Groups

91.66 11 8.34 1 I 
83.33 10 16.67 2 II 
66.66 8 33.34 4 III 
83.33 10 16.67 2 IV 
100 12 0 0 V 
85 51 15 9 Total 
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compomer surface when it was light cured. 
This may keep out oxygen from the compomer 
surface. The mean shear bond strength 
aftesurface sandblasting was higher (27.7MPa) 
than that reported by Yap et al. (22.22MPa) 
[12]. A possible explanation could be the use 
of silane on the compomer surface in this 
study. The specimens that were conditioned 
with polyacrylic acid, demonstrated a shear 
bond strength of 17.84 (7.34) MPa, which was 
similar to the results obtained by Yap et al 
[12]. 
In this study, about 85% of the failures 
observed within the compomer mass and only 
15% were an adhesive failure, which could be 
the indication of high bond strength of 
compomer to compomer in all groups. 
 
CONCLUSION 
Considering limitations of this study, it can be 
concluded that among the surface treatments 
used in this study the best surface preparation 
method for the repair of compomer 
restorations is sandblasting with 50 µm AL2o3. 
However, other methods of surface preparation 
used in this study produced acceptable clinical 
bond strength. Also results of this study and 
other studies showed that use of silan and low 
viscosity resin for acceptable bond of 
compomer to compomer is necessary. 
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  پذيري كامپومرها  مقايسه ترميم

  سازي سطح ه از روشهاي مختلف آمادبا استفاده
  

  3پور  فتح. ك-2 اميري. ك-1 صميمي.پ
  

  اصفهان، ايران.ترميمي، دانشكده دندانپزشكي دانشگاه علوم پزشكي اصفهانآموزشي استاديار گروه نويسنده مسؤول؛  ۱
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  چكيده
جويي در وقت و هزينه، همچنـين حفـظ انـساج باقيمانـده               ها به جاي جايگزيني كامل آنها از ديدگاه صرفه         ترميم رستوريشن  :لهأبيان مس 

  .رسد تري به نظر مي دندان روش مناسب
  .، انجام شدشده ترميممپومرهاي اسازي سطحي بر استحكام باند برشي ك تعيين اثر روشهاي مختلف آمادهحاضر با هدف  مطالعه :فهد

تايي بـه طـور تـصادفي تقـسيم            گروه دوازده  ۵ آكريلي ساخته شد و در        مولدهاي مپومر با استفاده از   ا بلوك از جنس ك    ۶۰  :روش تحقيق 
ور شـدند و بـا اسـتفاده از      غوطه۳۷°ها به مدت يك هفته در آب مقطر          بقيه نمونه . هيچ كاري انجام نشد   ) هدشا (اولبر روي گروه    . شدند

 گروه   در ها  نمونه. سازي شدند   هاي گروههاي مختلف به روشهاي متفاوت آماده          سطح نمونه . فرز الماسه روي سطح آنها خشونت ايجاد شد       
. دشـدن اچ  % ۱۰اكريليـك      ثانيه با اسيد پلـي     ۲۰ گروه سوم به مدت       و در  قرار گرفتند % ۳۵ك   ثانيه تحت اثر اسيد فسفري     ۲۰ به مدت    دوم،

 سـطح كـامپومر بـا       ، قرار داده شـد و در گـروه پـنجم          مهاي گروه چهار     ثانيه بر سطح نمونه    ۳۰به مدت   % ۲۳/۱ تي اسيدول فسفات فلورايد 
مپومر بـر روي  ا و كندها تحت اثر سايلن و باندينگ قرار گرفت نمونه سپس تمامي ؛ سندبلاست شدAl2O3 ميكرومتري  ۵۰استفاده از ذرات    
 ميليمتـر در دقيقـه اعمـال    ۵ با سـرعت  Cross-Head با Universal Testing Machineبا استفاده از  نيروي برشي. آنها قرار داده شد

  .ه دانکن مورد استنتاج آماري قرار گرفتندچند دامننيز آزمون ها با استفاده از آزمون تجزيه واريانس يك راهه و  داده. گرديد
 ،۴۷/۱۷±۳۴/۷ ،۳۱/۱۹±۳۱/۴ ،۷/۴۷±۳۳/۶ ميانگين و انحراف معيار استحكام باند برشي گروههـاي يـك تـا پـنج بـه ترتيـب                     :ها  يافته
يگـر بـود     از گروههـاي د    ترداري بيـش   ي بـه طـور معن ـ     ۵ و ۱ ميزان بانـد در گروههـاي        . بود  مگاپاسكال ۵۶/۳۱±۸۶/۱۰ و   ۴۹/۵±۰۲/۲۰

)۰۵/۰P<.(  
سازي سطحي  لومينيوم اكسايد بهترين روش آمادهآ از ميان روشهاي مورد بررسي در مطالعه حاضر، سندبلاست با استفاده از :گيري  نتيجه

  .باشد  كامپومرها ميترميمدر 

  ترميم ؛سازي سطح  آماده؛ استحكام باند برشي؛ كامپومر:هاي كليدي واژه

  )1384سال , 2شماره , 2دوره (درماني تهران ,  علوم پزشكي و خدمات بهداشتيجله دندانپزشكي دانشگاهم
  




