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INTRODUCTION 
The durability of the restorative material, the development of a 
awless bond on the material-tooth contact, and excellent aesthetics 
are the most essential goals of restorative dentistry. The introduction of 
composite-based restorative materials like compomer, Activa 
Bioactive, Nano-ceramics and Ormocers has improved the clinical use 
of ordinary glass ionomer cements. Due to advancements in 
formulation, bonding processes, and improved aesthetics, the usage of 

1,2such  restorative materials has increased in recent decades.  

"Compomers" are  composite based restorative materials in which the 
benets of composites  and glass ionomers are believed to be 
integrated.  Therefore its name have got contibution from both 
constituents i.e "comp" for composites and "omer" for glass ionomer 
cements.  A  new class of materials called ORMOCERs (ORganically 
MOdied CERamics) was developed in Germany for the rst time in 
which the sol-gel method was used.  For the manufacture of such 
organic based copolymer composites, recently developed thioether 
oligo (meth) acrylate alkoxysilanes and  multifunctional urethane 

3,4were used  as sol-gel precursors.

Nanolled composites, a new brand of composite resins made 
employing nanoller technique and mixed with nanocluster ller 

5-6particles and nanomer, has been introduced.  A bioactive substance 
induces an unique biological reaction at the material's surface, 
resulting in the creation of a link between both the biological tissues as 

7,8well as the restorative material. Activa BioActive resins are tough, 
long-lasting, anion restoration resins  that discharge and replenish 
extra calcium, ouride and phosphate than glass ionomers and 
standard RMGIs, and have composite-like physical qualities and 

8-11aesthetics.

Mechanical causes alone do not destroy restorative materials; 
chemical considerations also play a part in the deterioration process. 
This could be accountable for the destruction, and untimely rupture of 
dental composites in the oral cavity. Dietary solvents are one of the 

12-15most important substances in this regard.  The aspect of inuence of 
oral dietary solvents on the shear punch strength of newly introduced 
composite based restorative materials described above need to 
explored with more details because it would help in understanding the 
efcacy of these restorative resins in the oral environment. 
Unfortunately there has been no such study according to the 

knowledge of authors being conducted earlier which has evaluated this 
16-19important aspect.    

Hence this study was carried out to compare the shear strength of 
recently used esthetic restorative materials, i.e. Compomer, Ormocer, 
Nanocomposite and Activa Bioactive under the inuence of different 
dietary solvents. 

METHODS AND MATERIALS
It was a prospective study in which 32 specimens of each of the  
following materials were chosen for this study: Compomer (F2000 3M 
ESPE), Ormocer (Admira VOCO), ACTIVA Bioactive (Pulpdent 
Corporation), and Nanocomposite (Filtek Z350XT). The study was 
conducted after obtaining clearance from the institutional ethical 
committee. 

The Four Conditioning Media (three Types Of Food Imitating 
Materials) Are As Follows:
The conditioning media were divided into four subgroups (three 
different meal imitating materials):
1.  Heptane (37°C) – mimics vegetable oils, fatty meats and butter.
2.  A 50 percent ethanol-water solution (37°C) was used to simulate 

alcoholic beverages, as well as vegetables, candies, syrup and 
fruits,.

3.  0.02 M Citric acid (37°C), to mimic acidic food
4.  Distilled water (37°C), which mimics a moist oral environment.

I- Shear Punch Testing:
Specimen Preparation:

Brass washers were chosen with following dimensions: Inner diameter 
was 5 mm, outer diameter was 14 mm, and thickness of 1mm. 
Restorative materials were placed inside these  brass washers to 
prepare specimens for shear strength. Mylar strips were attached to the 
glass slides. Then brass washers with restorative material were placed 
at these glass slides. Then another mylar strip was put on the brass 
washers. After that second glass slab was put over the top of brass 
washers having restorative materials. Gentle pressure with nger was 
applied  so that extra restorative material can be extruded. Thereafter, 
light curing was carried out. Densply spectrum 800 polymerization 
unit was used for light curing.(Figure 1) The parameters used were 400 

2to 500 nm visible light range. 800 mW/cm  was output power used in 
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light curing. For each material to be analysed, 32 specimens were 
prepared and kept in distilled water separately in airtight containers. 
The temperature was adjusted at 37˚C for a duration of one week.

Grouping Of Samples
Shear punch testing was performed on a total of 128 specimens. They 
were separated into four groups based on the resin composites used. 
Each group was further divided into four primary sub groups, each 
with 32 specimens to represent the four distinct conditioning media.
Group 1: Nanocomposites
Group 2: ACTIVA Bioactive
Group 3: Compomers
Group 4: Ormocers

Method Of Shear Punch Testing
The specimens were removed from the distilled water after one week 
and then placed in the different dietary solvents for another 
week.(Figure2) At the end of week specimens were removed from 
dietary solvents. Then they were wash, dry blotted. Now the specimens 
were subjected for testing of the shear punch strength.(Figure 3) 
Custom designed shear punch apparatus in Universal Testing Machine 
were used. The cross head speed was adjusted at 2.0 mm/min and 
recording of the maximum load to make punch through the specimen 
was carried out.  

Statistical Analysis
SPSS 20.0 (IBM,USA) was used for statistical analysis. The 
interaction between materials and conditioning mediums was 
evaluated using two-way ANOVA. One-way ANOVA and Bonferroni 
post-hoc tests were used to determine inter-material differences. 
p≤0.05 was considered as statistically signicant. 

RESULTS
It was observed that shear punch strength of nanocomposites was 
maximum in all four dietary solvents used in study. On the other hand 
compomer had least shear punch strength. It was further analysed that 
shear strength of ormocer was greater than bioactive but less than 
nanocomposites in citric acid and haptane treatment. While bioactive 
had more shear strength than ormocer but less than nanocomposites 
when the dietary solvent was 50%ethanol.(Table 4). It was observed 
that strength of bond was signicantly affected by dietary solvents  in 
restorative materials ormocers and bioactive materials.(Table 3).

The maximum shear strength in nanocomposites was on being treated 
with 50% ethanol while it was minimum on being treated with citric 
acid. But the difference was not statisticall y signicant. (p>0.05). 
When Bioactiva was treated with different dietary solvents then it was 
found that maximum shear strength was on being conditioned with 
distilled water while minimum shear punch strength was on being 
conditioned with citric acid. The difference was statistically 
signicant.(p=0.0001). In case of compomer specimens, maximum 
shear strength was observed when they were put in the distilled water 
and it was minimum when specimens placed in haptane. The 
difference was statistically non signicant. (p>0.05). On the other 
hand minimum strength was observed when ormocer was placed and 
treated with distilled water and maximum strength was on being 
treated with haptane. The difference was statistically signicant. 
(p<0.01).(Table 1, Figure 4)

Then intergroup comparisons were made between the four restorative 
materials regarding difference in mean shear strength between different 
groups. It was observed that difference between Group 1and Group 2, 
Group 1vs Group 3, Group 1vs Group 4, Group 2vs Group 3 and Group 
3vs Group 4 was statistically signicant. It was  non signicant when 
comparison was between Group 2 vs Group 4.(Table 2) 

DISCUSSION
The biochemical environment in the mouth may have a signicant 
impact on composite resin breakdown in vivo. The development of a 
stable bonding between restorative materials and the tooth 
substructure is necessary for successful restorative treatment. It is 

20-24required from both a biological and mechanical point of view.  
Under the impact of various dietary solvents like distilled water, 50% 
ethanol, citric acid, and haptane. the shear strength of recently 
employed aesthetic restorative materials, such as Compomer, 
Ormocer, Nanocomposite, and Activa Bioactive, was compared in this 
study.  

It was observed that Nanolled composite showed maxumum shear 

strength in all dietary solvents while compomers showed the least 
shear strength as compared to other composites used in the study. It's 
possible due to the fact that the higher volume of the llers reduces the 
amount of water absorbed into the matrix in nanolled composites. 

Kaur et al discovered that Nanocomposite has a higher shear strength, 
25suggesting that it may be used more widely.  Bisphenol Aethoxylate 

dimethacrylate (BisEMA) and  Bisphenol Aglycidyl methacrylate 
(BisGMA)  were used to make the nanolled composite. BisEMA 
strengthened it against the weakening effects of an ethanol based water 
solution. BisEMA-based composites were found to be very resilient to 
the deteriorating impact of meals liquids such as ethanol, according to 

26Nayak et al.

In all of the dietary uids used in this study, ormocer demonstrated a 
lower shear strength compared to nanolled composites. It could be 
due to the availability of triethyleneglycol dimethacrylate, which 
contributes to solvent vulnerability and plasticization. This is 

27something Kaur and Nandlal agree on.  When compared to citric acid, 
50% ethanol, and distilled water, conditioning in heptanes 
dramatically enhanced the shear strength of  ormocer used in this 
study.  The greater strength properties could be attributable to the 
reason that heptane prevents silica and mixed metals from leaching out 
of llers. Cramer et al. discovered that after treating with distilled 

28water, the shear strength of active bioactive resin was much higher.  

The increased  shear strength  is attributed to the reason that they 
comprise zones or sections of water, and their ion based ingredients are 
frequently released and recharged. KocVural et al. investigated the 
strength of bond of old resin-based nanocomposites  composites, 

29nding that bulkll repaired materials had the highest bond strength.  
Jayasree attempted to investigate the strength properties and micro 
leakage of conventional and light cured Glass Ionomer resins, 

30composite and Compomer.  It was discovered that Compomer 
exhibited greater strength properties and the minimum microleakage. 
Korkut et al. evaluated the structural qualities of four distinct RMGI 
cements versus ACTIVA Bioactive Restorative material and 
discovered that ACTIVA Bioactive Restorative material had improved 

31physical and mechanical properties.

In primary molars, Omidi et al. evaluated by comparing the 
microleakage of Class II cavity restorative materials like composite, 
RMGI and ACTIVA Bioactive Restorative Glass. It was observed that 
the microleakage of ACTIVA Bioactive Restorative material was 

32nearly equivalent to the microleakage of composites.  Cond et al. 
studied the structural and morphological features of giomers in 

33comparison to composite and Compomer.  It was discovered that 
giomers behaved similarly towards the other resin composites studied. 
Shathi et al.  carried out a study to compare ormocer and giomers 
regarding the marginal microleakage. It was observed that 

34microleakage was lesser in ormocers.

In this study authors observed that shear strength of the nanolled 
composites was maximum when treated with dietary solvents in 
compared to other restorative materials namely ormocers, compomers 
and bioactive materials while compomers had minimum shear strength 
showing that nanolled composites are least affected by the dietary 
solvents while compomers were most affected. The ndings of this 
study aid in estimating the impact of dietary solution on the shear 
strength of different dental restorations; as a result, caution should be 
exercised in selection of dental materials and type of restoration so that 
success of restorations can be achieved for longer duration. 

There were certain limitations of this study. Specimens were kept in the 
dietary solvents for one week and then evaluated for shear strength. 
The duration of one week was shorter and evaluation should have been 
for longer duration. Another limitation was that the ndings of this 
study was for in vitro analysis. Therefore the results may vary in the 
actual conditions of oral cavity. Hence more studies should be carried 
out in vivo conditions, larger sample size and longer duration of 
immersion of specimens in the dietary solvents. 

CONCLUSION
On the basis of results of this research it can be concluded that 
nanolled composites had maximum shear strength while compomers 
had the minimum shear strength in all dietary solvents. Besides 
strength of bond was signicantly affected by dietary solvents in 
restorative materials ormocers and bioactive materials.
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Table 1: Shear Punch Strength Of Different Composites In 
Different Dietary Solvents

p≤0.05 is statistically signicant

Table 2: Inter Group Comparison Among The Four Groups Using 
Post Hoc Bonferroni

*  The mean difference is signicant at the p ≤0.05 level.

Table 3: Results Of Statistical Analysis Based On Materials

One way ANOVA applied, p≤0.05 is statistically signicant

Table 4: Results Of Statistical Analysis Based On Dietary Solvents

One way ANOVA applied                       

Figure-1: Curing Of Composites

Figure-2: Prepared Samples Stored In Respective Dietary 
Solvents For A Week

Figure 3: Prepared Light Cured Sample Mounted In Custom 
Designed Shear Punch Apparatus.

Figure 4: Graph Showing Shear Punch Strength Of Different 
Composites In Different Dietary Solvents

REFERENCES
1. Yeli M, Kidiyoor KH, Naik B, Kumar P. Recent Advances in composite resins- A review.  

Annals and Essences of Dentistry 2010; 2(3).
2. Singh P, Kumar N, Singh R, Kiran K, Kumar S. Overview and recent advances in 

composite resin: A review. Int J Sci Stud. 2015;3(9):169-172.
3. Dorin Ruse N: J Can Dent Assoc 1999; 65:500-4.
4. Manuja N, PanditIK, SrivastavaN, GugnaniN, Nagpal R. Comparative evaluation of 

shear bond strength of various esthetic restorative materials to dentin: An in vitro study. J 
Indian Soc Peadod Prev Dent 2011;29:7-13.

5. Hamouda, H. Elkader and M. Badawi. "Microleakage of Nanolled Composite Resin 
Restorative Material". Journal of Biomaterials and Nanobiotechnology2011; 2(3):329-
334.

6. Hench LL, et al. Bonding mechanisms at the interface of ceramic prosthetic materials.J 
Biomed Mater Res 1972;2:117-141.

7. Slowikowski L, et al. Fluoride ion release and recharge over time in three restoratives. J 
Dent Res 93 (Spec Iss A): 268, 2014. 

8. Nomoto R, Carrick TE, McCabe JF. Suitability of a shear punch test for dental 
restorative materials.Dent Mater. 2001;17(5):415-21

9. Fares H.The effect of Dietary materials on shear punch strength and surface texture of a 
nanoll and a microhybrid composite: A one year study.Life Science Journal 
2013;10(4): 2070-2079.

10. Yap AU, Low JS and Ong LF. Effect of food simulating liquids on the surface 
characteristics of composite and polyacid – modied composite restoratives.  J Oper 
Dent 2000;  25 (3): 170 -176

11. Sarrett DC, Coletti DP and Peluso AR. The effects of alcoholic beverages on composite 
wear. J Dent Mater 2000; 16 (1): 62-67.

12. Berg JH. The continuum of restorative materials in pediatric dentistry — A review for 
the clinician. Pediatr Dent. 1998;20:93–100

13. Kakaboura AI. Aging of glass ionomer cements. In Eliades George, Eliades Theodore, 
William A, Brantley, Watts David C, eds. Dental Materials In Vivo. Aging and Related 
Phenomenon. Quint Pub Co; 2002:70e122.

14. Yap AUJ, Chew CL, Ong LF, Teoh SH. Environmental damage and occlusal contact area 
wear of composite restoratives. J Oral Rehabil2002;29:87–97.

15. Vural U, Kerimova L, İsmail H.Bond strength of dental nano-composites repaired with a 
bulkll composite. J Clin Exp Dent 2017; 9(3):437-42.

16. Sharafeddin F, Choobineh M et al. Assessment of the Shear Bond Strength between 
Nanolled Composite Bonded to Glass-ionomer Cement Using Self-etch Adhesive with 
Different pHs and Total-Etch Adhesive. J Dent Shiraz UnivMed Sci 2016;17(1):1-6.

17. Patel B, Chhabra N, Jain D et al. Effect of different polishing systems on the surface 
roughness of nano-hybrid composites. J Conserv Dent2016;19(1):37–40.

18. Ahmadizenouz G, Esmaeili B, Taghvaei A et al. Effect of different surface treatments on 
the shear bond strength of nanolled composite repairs. J Dent Res Dent Clin Dent 
Prospect 2016; 10(1):9-16.

19. Khodadadi E, Zenouz A, Pachenari N, et al. Comparative Evaluation of Surface 
Hardness of Different Resin-Modied Glass Ionomers and a Compomer. J Dent 
maxillofacial Radio, Patho and Surg  2015;4(3).

20. Bernard C, Villat C, Abouelleil H et al. Tensile Bond Strengths of Two Adhesives on 
Irradiated and Nonirradiated Human Dentin. BioMed Research International 2015.

21. Kumari V, Siddaraju K, Nagaraj H et al.Evaluation of Shear Bond Strength of Newer 
Bonding Systems on Supercial &Deep Dentin. J Inter Oral Health 2015;7(9):31-35.

22. Subramonian R, Mathai V, Angelo MC, Jotish Ravi et al. Effect of three different 
antioxidants on the shear bond strength of composite resin to bleached enamel: An in 
vitro study. J.Cons Dent 2015;18(2):144-48.

23. Ferooz M, Basri F, Negahdari K, Bagheri R. Fracture Toughness Evaluation of Hybrid 
and Nano-hybrid Resin Composites after Ageing under Acidic Environmentt. J Dent 
Biomater  2015;2(1):18-23.

24. Yanikoglu N, Bayindir F, Kurklu D and Beşir B. Flexural Strength of Temporary 
Restorative Materials Stored in Different Solutions. OJST2014;4(6):291-298.

25.  Kaur H, Singh H, Vinod KS, Singh B, Arora R, Chatopaddhya S. Shear punch strength 
evaluation of nanocomposite and compomer, post-conditioning in dietarysolvents - An 
in-vitro study. J Oral Biol Craniofac Res 2014;4:30-4.

26. Nayak RS, Valecha S, Pasha A, Mamatha J, Khanna B, Shauddin B. A comparison of 
shear bond strength of new nanolled composite and nano-ionomer restorative materials 
with traditional adhesive material for orthodontic bracket bonding: An in vitro study. J 
Int Oral Health 2015;7:70-6.

27.  Kaur H, Nandlal B. Effect of dietary solvents on the strength of nanocomposite, 
compomer, glass ionomer cement: An in vitro study. J Conserv Dent 2013;16:527-31.

28.  Cramer NB, Stansbury JW, Bowman CN. Recent advances and developments in 
composite dental restorative materials. J Dent Res 2011;90:402-16.

 INDIAN JOURNAL OF APPLIED RESEARCH 11

Volume - 13 | Issue - 06 | June - 2023 |  . PRINT ISSN No 2249 - 555X | DOI : 10.36106/ijar

Composite Medium Mean Std. Deviation p-value
Nanocomposite Distilled water 1172.50 83.779 0.140

50% ethanol 1238.75 201.290
Citric acid 1012.50 95.570
Haptane 1145.75 93.189

Bioactiva Distilled water 958.50 1.291 0.0001
50% ethanol 727.50 150.132
Citric acid 566.00 64.068
Haptane 717.75 42.225

Compomer Distilled water 496.00 10.708 0.057
50% ethanol 485.75 19.636
Citric acid 471.75 12.285
Haptane 470.50 7.724

ormocer Distilled water 588.75 108.963 0.0001
50% ethanol 767.50 24.839
Citric acid 798.75 15.086
Haptane 863.00 44.557

Composite (I) Composite (J) Mean Difference Std. Error Sig.
1 2 399.938 45.149 0.0001

3 707.250 45.149 0.0001
4 387.875 45.149 0.0001

2 3 307.313 45.149 0.0001
4 -12.063 45.149 0.995

3 4 -319.375 45.149 0.0001

Material Differences
Nanocomposite NS (p=0.140)
Bioactiva Signicant (p=0.0001)
Compomer NS(p=0.057)
Ormocer Signicant (p=0.0001)

Material Differences
Distilled water NC>Bioactiva>ormocer>compomer
50% ethanol NC>Bioactiva>ormocer>compomer
Citric acid NC>Ormocer>Bioactiva>compomer
Haptane NC>Ormocer>Bioactiva>compomer
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