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1 Title of the dissertation Comparative evaluation of fracture resistance of two different glass hybrid 

posterior restorative materials with microhybrid composite in class II 

mesio-occlusal cavities: An in vitro study. 

2 Introduction  

A. Problem statement Dental caries is as ancient as mankind and has the longest association with 

the dental profession, an association that is punctuated with agony and 

ecstasy. (1) Delay in the treatment of a carious tooth eventually leads to 

pulpal involvement and painful mastication potentially resulting in 

indigestion, malnutrition, and systemic infections. (2) 

The combination of reliable long-term performance of silver amalgam in 

load bearing situations and low cost is unmatched by other dental 

restorative material. Its unaesthetic appearance, its inability to bond tooth, 

concerns about the mercury and versatility of other materials have led to 

the debate over the safety and efficacy of amalgam. (3) 

Dental composite materials have been transformational, producing 

esthetic restorations for all intraoral applications. Alternative grinding 

techniques produced smaller glass particles, leading to the “midifill” and 

“minifill”. Clinical wear decreased with reduced spacing between particles 

(Bayne et al. 1992). These efforts ultimately led to the highly clinically 

successful and popular microhybrids (1990s) and nanohybrids (2000s). (4) 

Glass Ionomers are also constantly being enhanced to improve their 

clinical handling, and performance in order to be increasingly used in 

restorative dentistry as a permanent restorative, due to their 

biocompatibility, chemical adhesion to dental tissues, and anticariogenic 

potential. Their relatively weak mechanical properties, however, have 

prompted numerous research efforts focused on improving their overall 



hardness, compressive strength, fracture resistance and clinical 

performance as long-term fillings in posterior teeth. (4) 

B. Rationale The posterior direct tooth-colored restorative materials should have 

adequate strength to resist masticatory and occlusal forces. Fracture 

resistance is also an essential factor that affects cracking of the restorations 

under heavy loading. The experimental and theoretical efforts have been 

made to evaluate fracture resistance of different tooth colored materials . 

(6) 

The need for this study is to evaluate the mechanical durability and 

compare the Fracture Resistance of two Glass Hybrid restorative materials 

and a microhybrid composite resin. 

C. Novelty One very recent development was the introduction of Glass Hybrid  

(Equia Forte), which is a bulk fill highly viscous Glass Ionomer cement. 

 

A next generation of self-adhesive posterior restorative material with 

smart particle size distribution called Gold Label Hybrid also has shown 

to have good mechanical strength. In the present scenario when the risk of 

COVID-19 transmission in the clinical practices, Gold Label Hybrid, has 

been introduced with its advanced glass hybrid technology so not many 

studies have been done on this category of glass ionomers. 

Therefore, the present in vitro study aimed to assess the fracture resistance 

of two different Glass Hybrid restorative systems and a microhybrid 

composite resin and to compare the fracture resistance of these materials 

in Class 2 mesio-occlusal cavities on molar teeth. 



D. Expected outcome and 

application 

This study will help us to conclude whether Glass Hybrid restorative 

materials have better fracture resistance than microhybrid composite 

resin in Class 2 mesio-occlusal cavity preparations. 

 

3 Research question(s) Whether Glass hybrid restorative systems possess better fracture 

resistance than microhybrid composite resin? 

4 Research hypothesis (es), if 

any 

Glass Hybrid restorative systems have better fracture resistance compared 

to Microhybrid composite resin. 

5 Objectives of the Study: 

A. Primary objective(s) 

B. Secondary 

objective(s) 

 

To evaluate the Fracture Resistance of two Glass Hybrid restorative 

materials and a microhybrid composite resin. 

To compare the Fracture Resistance of two Glass Hybrid restorative 

materials with Microhybrid composite resins. 

6  Review of literature 1.In a comparative study conducted by ZB Kutuk, C Ozturk, FY Cakir, S 

Gurgan in 2019 on mechanical properties of a glass hybrid (GH) 

restorative system (EQUIA Forte/GC) and compare it with a microhybrid 

composite (G‑aenial Posterior/GC) by compressive strength (CS) and 

fracture resistance (FR) tests showed no differences between the Fracture 

Resistance of restored groups (P > 0.05). 

 

2.In a study conducted by D Fuhrmann, D Murchison, S Whipple, K 

Vandewalle in January 2020, Properties of New Glass-Ionomer 

Restorative Systems for Stress-Bearing Areas were evaluated. Study 

concluded that the composite-resin restorative materials had significantly 

greater fracture toughness than the glass-ionomer materials. There was 



no significant difference in fracture toughness between the glass-ionomer 

materials. 

 

3.In a systematic review by Steffen Mickenautsch and Veerasamy 

Yengopal, failure rate of direct high-viscosity glass ionomer versus 

hybrid resin composite restorations in posterior permanent teeth. The 

available evidence suggests no difference in the failure rates between 

both types of restoration beyond the play of chance, is limited by lack of 

head-to-head comparisons and an insufficient number of trials . 

 

4.This study by Gurgan S, Kutuk ZB, Ergin E, Oztas SS, Cakir FY. , 

aimed at evaluating the long-term(6 years) clinical performance of a 

glass ionomer (GI) restorative system in the restoration of posterior teeth 

compared with a micro-filled hybrid posterior composite. Significant 

differences were found in marginal adaptation and marginal discoloration 

for both restorative materials for Cl1 and Cl2 restorations (p < 0.05). 

However, none of the materials were superior to the other (p > 0.05). 

 

5.A Bayesian analysis was done by Steffen Mickenautsch,  in order to 

derive an overall conclusion about the hypothesis (H1): ‘High-viscosity 

glass-ionomer cements (HVGIC) are inferior to silver amalgam as (load 

bearing) restorative materials for permanent posterior teeth’. Results of 

this study suggests lack of support for the hypothesis that high-viscosity 

glass-ionomer cements are inferior to silver amalgam as restorative 

materials for permanent posterior teeth. 



 

 

 

 

 

7  Methodology  

  

A. Study design In vitro study 

B. Study participants 

(human, animals or both) 

N/A 

i. Inclusion criteria 

ii. Exclusion criteria 

iii. Withdrawal criteria, if 

any (trial-related 

therapy, follow-up and 

documentation are 

terminated prematurely 

as it is indicated to 

ensure safety of the 

participants)   

iv. Rescue criteria, if 

applicable (starting 

symptomatic therapy 

either to control 

symptoms of disease or 

to overcome lack of 

i. -    Freshly extracted non-carious premolars for 

orthodontic purpose. 

- Freshly extracted non-carious premolars for 

periodontal purpose. 

ii. - Carious teeth 

- traumatized teeth 

- teeth with developmental defects 

- severely attrited teeth 

- previously restored teeth 



adequate efficacy of 

the study drug or 

placebo)                                                                   

v. Number of groups to 

be studied, identify 

groups with definition 

C. Sampling  

a. Sampling 

population 

b. Sample size 

calculation 

c. Sampling 

technique 

C. 

a. Sample population – 40 

 b. Sample size calculation  

The sample size was estimated based on the fracture resistance of the 

following: 

● Group 1: (G-ænial Posterior/GP): 961.87 +/- 46.04 

● Group 2: (EQUIA Forte/EF):  841.88 +/- 74.57 

The values were obtained from the following references  

ZB Kutuk, C Ozturk, FY Cakir, S Gurgan 

Mechanical Performance of a Newly Developed Glass Hybrid 

Restorative in the Restoration of Large MO Class 2 Cavities 

Article in Nigerian Journal of Clinical Practice · June 2019 

 

Sample size estimation was done using using G. Power sample size 

estimation software as follows:  

Analysis: A priori: Compute required sample size  

Input: Tail(s) = Two 

 Effect size d = 1.92 

 α err prob = 0.01 

 Power (1-β err prob) = 0.90 

 Allocation ratio N2/N1 = 1 



Output: Noncentrality parameter δ = 4.29 

 Critical t = 2.87 

 Df = 18 

 Sample size per group  = 10 

  

Since there are 4 groups in the study, final minimum sample size is 

40 (10 per group).  

 

Formula for sample size estimation: 

 

N =        2 Sp2    [ Z 
1- α/2     + Z  1-  β ]  2        /            μ d  

2 

 

Sp = pooled standard devition,     μ d  = Mean difference 
 

 

 

 

 

D. Randomization details 

(for interventional 

studies)- Intervention 

details with 

standardization 

techniques (drugs / 

devices / invasive 

procedures / noninvasive 

procedures / others) 

N /A 

E. Ethical Clearance from 

the Institution’s Ethics 

 



Committee Obtained? 

(Copy to be Attached) 

F. Study procedure MATERIALS  

Microhybrid composite resin (G-ænial Posterior/GP) and G‑PremioBond 

Glass Hybrid restorative systems  

                    (EQUIA Forte/EF) and Nano filled resin coating 

                    (Gold Label HYBRID/GL) 

Mixing pad and spatula 

Curing unit  

Universal testing machine 

Plastic molds (3mm height and 2mm diameter) 

METHODOLOGY 

Extracted human premolars for periodontal or orthodontic reasons will 

be selected. 

The teeth will be divided randomly into four 

groups (n = 10): 

 Group 1: positive control, intact, 

unprepared, and unrestored teeth; 

 Group 2: MO cavities will be prepared and restored with microhybrid          

composite resin (G‑Premio Bond/G‑ænial 

Posterior); 

 Group 3: MO cavities will be prepared and 

 restored with GH restorative system (EQUIA Forte); Nano filled resin 

coating 

 Group 4: MO cavities will be prepared and restored with Gold Label 

Hybrid) 



 

Standard size Class 2 MO cavities will be prepared by the same trained 

operator to eliminate inter-operator differences under water cooling. 

The prepared cavities in Group 2 will be rinsed with 

water and air‑dried with an air/water syringe. After 

application of a contoured matrix band, the enamel surfaces will be 

acid‑etched selectively with 35% phosphoric acid gel  

for 15s, rinsed with water, and gently air‑dried. The universal adhesive 

G‑Premio Bond will be applied to the cavity walls for 10s and then 

spread with maximum compressed air for 5s. The adhesive layer will be 

light‑cured 

for 10s. Microhybrid composite resin (G‑ænial Posterior) 

will be placed in several consecutive 2 mm‑thick oblique 

increments. Each increment will be light cured from the 

occlusal surface for 20s. 

 

Group 3: EQUIA Forte specimens- 

The capsule will be tapped on its side on a hard surface to loosen the 

powder; then, to activate the capsule, the plunger will be pushed until it 

is flush with the main body, and the capsule will be immediately placed 

into a capsule applier and the lever will be clicked once. The capsule will 

be mixed with an auto mixer and then applied to the Teflon mold. The 

upper surface will be covered with a Mylar strip, and constant finger 

pressure will be applied for the duration of the setting process (2 min, 

30s). When the setting will be completed, the EQUIA Forte Coat will be 



applied to the top surfaces of the GH specimens using micro‑tip 

applicators without air blowing and light cured for 20s. 

 

Group 4: Gold Label Hybrid Restorative material  

Dentin conditioner will be applied for 10s and the cavity will be dried 

without desiccating it. One scoop powder will be dispensed to one scoop 

liquid and mixed thoroughly and will be placed in the cavity to form the 

preliminary contour within 1 min 45 sec from the start of mixing. When 

set, immediately cocoa butter will be applied. Final finishing will be 

done. 

 

The specimens will be stored in distilled water for 24h which will be 

followed by thermocycling of the specimens. Afterwards, all prepared 

specimens will be tested for fracture resistance, using a Universal 

Testing Machine Machine at a specific cross head speed. The result will 

be subjected to statistical analysis. 

 

 

G. Data collection methods 

including settings and 

periodicity 

The peak load to fracture the restoration will be recorded for each 

specimen, and the mean will be calculated for each group. The unit of 

mean will be measured in Newton. 

 

H. List of statistical tests to 

be used for data analysis 

H. List of statistical tests to be used for data analysis  

Descriptive statistics: Mean and standard deviation of fracture resistance 

(N) values will be done for the three groups.  



Inferential statistics:  Comparison of mean fracture resistance (N) values 

between the three groups will be done by Analysis Of Variance 

(ANOVA) followed by Post-hoc Bonferroni test, if the data is following 

normal distribution. If the data does not follow normal distribution, the 

Kruskal-Wallis test and Mann-Whitney test will be used.  

Probability value of less than 0.05 will be considered to be statistically 

significant.  

 

 

 

I. If it’s a Clinical Trial: 

Clinical Trials Registry 

of India or equivalent 

registration number to be 

mentioned 

N / A 

8  List risks and benefits of the 

study 

This study will help us to conclude whether Glass Hybrid restorative 

materials have better fracture resistance than microhybrid composite 

resin in Class 2 mesio-occlusal cavity preparations. 

There are no known risks involved in this study. 
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