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Abstract 

Aims: The present study aimed to assess the apatite-forming ability  and 

marginal adaptation of two bioactive bulkfill restorative materials in Cl. II 

cavities after storage in phosphate-buffered saline (PBS).  

Materials and Methods: Sixteen sound molars with nearly equivalent 

occlusal size were molded into a PVC tube, then divided into four groups 

(n=4) based on composite material types. Each tooth received two separate 

MO and DO cavity preparations, cavity restorations, and thermocycling, then 

stored for 28 days in PBS. After that, all the teeth samples were sent for 

FESEM/EDX analyses. Statistical analyses were performed using One-Way 

ANOVA and Duncan's Multiple Range test to evaluate and compare the 

results at a 5% significant level.  

Result: According to the study, there was a statistically significant difference 

at (P≤0.05) among the groups in terms of gap width formation in µm at 

restorative materials-gingival enamel margin interfaces. Group B: Ever X 

Posterior represented the highest mean of gap width (13.05 ± 3.68), followed 

by group D: Predicta bioactive (7.86 ± 1.22) and group C: Cention N (7.50 ± 

1.09), while group A: Tetric powerFill represented the lowest mean of gap 

width (6.50 ± 1.61). The FESEM images for bioactive materials represented the 

apatite deposition, and these results were confirmed with the EDX 

compositional elements analytical results.  

Conclusion: The gingival marginal adaptation of Cl. II cavities can be 

affected by the composition and the properties of the composite materials 

used. The bioactive restorative materials are considered promising materials 

with clinical beneficial effect. 

Keywords: Predicta bulk bioactive, Cention N, hydroxyapatite, Marginal 

adaptation. 
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INTRODUCTION 

        The introduction of bulkfill composites for the restoration of posterior teeth 

simplified the restorative procedure and overcame the drawbacks of the layering 

technique (1,2,3). Marginal adaptation and recurrent caries are the most common 

difficulties associated with composite restoration that considered important properties 

in assessing the success or failure of restorations (4,5). 

       Class II composite restorations appear to be more prone to the development of 

restoration failure compared to class I restorations, due to limited access, difficulty in 

isolation, and the material's limitation of polymerization shrinkage (6,7). Actually, the 

common site in danger of bonding failure and microleakage is the gingival margin of 

a class II restoration (8-10). 

       Since the composite-tooth interface is a weak link of the restoration, efforts have 

been devoted to developing materials with specific interaction with dental tissue (5). 

Currently, the dental materials have changed the behavior from being a passive 

biomaterial to having a positive interaction with tooth structure (11,12). 

       The bioactive restorative materials with their compositions that allowed the 

release of calcium, phosphate, and fluoride are supposed to precipitate a 

hydroxyapatite layer, induce mineralization, and, as a result, reduce micro gaps along 

the tooth-restoration interface (13). In 2016, the Alkasite restorative material, which 

has been developed as a hybrid group of composites” introduced to the market (14). It 

is a novel class of filling material that releases ions such as fluoride, calcium, and 

hydroxide, permitting pH levels to be controlled, which helps to prevent enamel 

demineralization and stimulate remineralization, which is considered a subset of 

bioactive material(15,16). 

       The Predicta bioactive was introduced to the market as a bulk bioactive 

restoration. According to the manufacturer's claim, its bioactive property provides a 

strong bond with the tooth by stimulating mineral apatite formation and 

remineralization that leads to sealing the tooth-restoration interfacial microgaps and 

protecting against microleakage (17,18). Nowadays, there are many questions about 
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the bioactivity of restorative materials and their ability to adequately seal the marginal 

gaps. Therefore, the goals of the current study are to estimate the hydroxyapatite-

forming ability and measure the marginal adaptation of four types of bulkfill 

composite restorative materials: Tetric PowerFill, ever X Posterior, Cention N, and 

Predicta bioactive after storage in phosphate-buffered saline (PBS) for 28 days. 

 

MATERIALS AND METHODS 

Ethical Approval 

     An ethical approval was received from the “Research Ethics Committee” at the 

Faculty of Dentistry, Mosul University, Iraq, at clearance number (REC reference No. 

UoM. Dent/H.DM.4/23) before starting the investigation.  

Sample collection and preparation 

       Sixteen human nearly equivalent occlusal size molars extracted for orthodontic 

purposes from patients between 20-30 were utilized in this investigation (18,19). They 

were scaled with a scaler to remove any calculus and periodontal tissue 

appurtenances, then cleaned with eugenol-free pumice. The teeth were examined 

under the stereomicroscope at 10X magnification to exclude any defective teeth (20,21). 

The teeth were then disinfected using (0.1% thymol solution) for two weeks, and after 

that kept inside a screw-capped glass container filled with distilled water at room 

temperature (23±2°C) until the next step (22).  

Cavity preparation and sample grouping 

        Each tooth was mounted in a polyvinylchloride tube (PVC), showing 3 mm below 

the CEJ with the aid of the surveyor in such a way that the long axis of the tooth was 

parallel to the long axis of the PVC tube (23,24). Each cusp with a slight height than 

other cusps was reduced occlusally within the enamel, and hence provides a nearly 

flat surface to standardize the position of light curing unit and to stabilize the frame 

for cavity preparation (25-27). Each tooth prepared with two separated Class II 

proximal box cavities (mesially and distally) located 1mm coronal to CEJ with mesio-

distal width: 1.5 mm, bucco-lingual width: 2 mm, occluso-gingival: 4 mm(28,29), and 
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they were prepared utilizing a high-speed, air/water spray and a parallel-sided (1.2 

mm) diameter diamond fissure bur with the aid of standardized metal frame and 

modified dental surveyor to standardize the cavity preparation (30). A digital caliper 

was used to check the dimensions of all the cavities. The samples were then assigned 

into four major groups (n=4) in accordance with the restorative material types as 

follows:  

Group A: Teeth samples were restored with Tetric PowerFill restoration. 

Group B: Teeth samples were restored with Ever X Posterior restoration. 

Group C: Teeth samples were restored with Cention N restoration. 

Group D: Teeth samples were restored with Predicta bioactive restoration. 

Cavity restoration  

       Each cavity received etching, bonding, and restoration. The etching step was 

performed using a selective etching technique for enamel with phosphoric acid 37% 

N-etch for 15 sec, and then gently air dried after being washed. Bonding step was being 

done by applying G-Premio bond using a disposable brush to the full cavity, wiped 

for 20 sec, then air dried for approximately 5 sec. After that, in accordance with the 

manufacturer's directions, an LED light with an output intensity of 1000 mW/cm2 at 

395-480 nm was used to cure the adhesive for 10 sec.  

        Finally, the restorative procedure for each group was carried out in accordance 

with the manufacturer's recommendations for their restorative material. To provide 

the required proximal anatomic contour, a polyvinyl siloxane matrix was used for 

securing each tooth (31,32). Each bulkfill composite was applied as one 4 mm 

increment, and restorations were exposed to irradiation for 20 sec from the occlusal, 

then additional curing was applied after removal of the matrix from the buccal and 

lingual surfaces, and then finished and polished. The teeth samples were then kept in 

the incubator for 24 hours at a temperature of 37 ± 2 °C and humidity 95% to complete 

polymerization (33). The materials used in this study are shown in (Table 1).  
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Table 1: Materials used in the current study, batch number, and composition. 

Materials Batch No. Composition 

Tetric Power Fill 

Ivoclar viva-dent, 

Liechtenstein 

 

Z02SZY 

 

Monomer: Bis-GMA, UDMA, Bis-EMA, DCP, AFCT 

agent (β-allyl sulfone), propoxylated bisphenol A 

dimethacrylate.  

Photoinitiator: Ivocerin+ CQ/amine + Lucirin TPO. 

Filler: copolymer (Isofiller), Ba-Al-Silicate glass, mixed 

oxide (SiO2/ZrO2), Ytterbium trifluoride. 

ever X Posterior 

GC Corp., Japan 
2205131 

Monomer: TEGDMA, Bis-GMA, PMMA.  

Filler: barium borosilicate glass filler, E-glass fibers 1-2 

mm length.  

Photoinitiator: CQ, TPO. 

Cention N 

Ivoclar viva-dent, 

Liechtenstein 

 

Z03KHZ 

(powder) 

 

Z03K1S 

(liquid) 

 

Powder: Isofillers, calicium fluro-Silicate glass, Barium-

aluminum-silicate glass, Ytterbium trifluoride, calicium-

Barium-aluminium-fluro-Silicate glass filler, Pigment 

and initiators. 

Liquid: PEG-400, DCP, UDMA, Aromatic aliphatic-

UDMA, DMA Dimethacrylate, hydroxy peroxide, mint 

flavor, and additives. 

Photoinitiator: Ivocerin, acyl phosphine oxide. 

Predicta bioactive 

Parkell, USA 
2134921349 

Monomer: 2‑hydroxy ethyl methacrylate, 4‑methyl 

phenylacrylate, 2‑propionicacid, 2‑methyl1, 6‑hexanedyl 

ester poly (oxy‑1, 2‑ethanediyl), bicyclo (2,2,1) heptane. 

Initiator: Diphenylphosphine oxide, Di- benzoyl 

peroxide. Filler: nanofillers, titanium dioxide. 

G-Premio BOND 

GC Corp. Tokyo, 

Japan 

2203021 

4-MET, MDTP, 10-MDP, dimethacrylate, thiophosphate 

monomer, phosphoric acid ester monomer, silicon 

dioxide, photoinitiator, butylated hydroxytoluene, 

acetone and water. 

N-Etch Vivadent 

(Ivoclar viva-dent. 
Z02V1D 37% Phosphoric-acid gel. 
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Thermocycling procedure  

       All the teeth samples were subjected to 1000 thermal cycles between (5-55) °C ± (1) 

°C with a dwell period of (30 sec)(34,35). After that, the teeth samples were stored in 

40 ml PBS-filled containers for 28 days inside the incubator at 37 °C and relative 

humidity at 95% (36,37). The PBS was renewed every three days to mimic the regular 

replenishment of bodily fluids throughout the storage period (38).  

Sectioning of the teeth 

       At the end of 28 days of storage in PBS, the teeth samples from each group were 

subjected to longitudinal sectioning in bucco-lingual direction to the surface of acrylic 

and then each half sectioning horizontally below cement-enamel junction near acrylic 

surface using cutting diamond wheel disc, by this, the crown separated from the root 

completely and also the crown separated to mesial and distal halves (26,39).  Figure (1). 

Then, the samples were cleaned in an ultrasonic water bath for 3 min and left to dry 

for 24 hrs (35,40).   

 

 

 

 

 

 

 

 

 

 

 

 

Preparation of teeth specimens for FESEM/EDX evaluation 

       The teeth specimens were first attached to aluminum stubs using carbon double-

sided tape, and then a thin gold coating was sputtered onto the surface. The FESEM 

a b c 

Figure (1): The tooth sample sectioning procedure: Sectioning in buccolingual 

direction (a); Sectioning in horizontal direction (b); Tooth sample halves after 

sectioning (c). 
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(TE SCAN MIRA3, France)  that was adjusted at 20 kV accelerating voltage and 10 mA 

was used to evaluate the marginal adaptation at the interface between the restorative 

materials and the gingival enamel margin by calculating the gap width in µm. The 

elemental analysis was investigated by EDX data to calculate the weight percentage of 

each chemical element and the Ca:P ratio at the interface between the tooth specimen 

and restoration after storage in PBS (41,16). 

 

Marginal gaps calculation 

      Gap width is the distance from the restorative material to the gingival enamel at 

the interface and is calculated in µm. Gap width was determined by placing two points 

on each side of the gap (one on the restoration side and the other on the gingival 

enamel of the box cavity) and measuring this distance with a software program (42). 

For each sample, the average mean value of gap width was taken (43). 

 

Statistical Analysis: 

       Statistical analysis was being done using “SPSS software” (SPSS version 20, IBM, 

USA). The results for the gap width analyses were analyzed by One-way analysis of 

variance (ANOVA) and Duncan's multiple range tests at 5% significant level. 

 

RESULTS 

The FESEM analyses of gaps width 

      The teeth samples of the stored groups for all restorative materials were examined 

at 500X utilizing the FESEM device to detect the gap width at the restorative materials-

gingival enamel interface in (µm). Additionally, the samples were examined at a 

magnification of 2.00kx to detect the deposition of an appetite layer at the restorative 

material-gingival enamel interface, as shown in (Figure 2 A-D). 
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Figure (2): The FESEM image at 500X magnification representing the gap at the 

gingival enamel margin and Tetric PowerFill composite (A); Ever X Posterior (B); 

Cention N (C): Predicta bioactive (D) after storage in PBS for 28 days. C: Composite, 

E: Enamel margin. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

       

      For the Tetric powerFill group, the mean gap width registered the lowest. While 

the ever X Posterior after storage recorded the widest gap width values. However, in 

both materials groups after storage, there was no “crystal-like” deposition that had 

been noticed at the restorative material-gingival enamel interface. 

A B 

C D 
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While both of Cention N and Predicta bioactive groups although the gaps were also 

present but the FESEM images registered a deposition of apatite layer along the 

gingival enamel-restoration interfaces. However, these results were further confirmed 

by the EDX analysis. 

Analysis of gaps width 

        The descriptive analysis represented by the mean, standard deviation, minimum, 

and maximum of gap width in (µm) at restorative materials-gingival enamel margin 

interface for all tested groups is represented in Table (2). 

 

 

 

 

 

 

 

 

 

 

     

       The highest gap width was observed in group B (13.05 ± 3.68), followed by group 

D (7.86 ± 1.22) and group C (7.50 ± 1.09), respectively, whereas the lowest gap width 

was observed in group A (6.50 ± 1.61). 

       One-way (ANOVA) test was performed to identify the significant differences of 

marginal gap width among composite restorative materials groups at (P ≤ 0.05) as 

shown in Table 3. The results indicated that there were highly significant differences 

between restorative materials groups. 

 

 

 

 

Maximum Minimum Mean ± SD N Groups 

9.73 4.27 6.50 ± 1.61 8 A: Tetric powerFill  

17.55 8.60 13.05 ± 3.68 8 B: ever X Posterior  

8.89 5.69 7.50 ± 1.09  8 C: Cention N  

10.10 6.43 7.86 ± 1.22 8 D: Predicta bioactive  

 

Table (2): The descriptive analysis of gap width (µm) at the restorative 

material- gingival enamel margin interface for all tested groups. 
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 To identify the level of significance that was obtained, Duncan's multiple range test 

showed that the gap width values of different restorative material types in the order 

represented graphically in Figure (3). 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (3): Bar-chart represented Duncan's multiple range test for the 

different values of gaps width with different types of restorative materials, 

means with different letters have significant differences at (P ≤ 0.05). 

Table (3): One-way Analysis of Variance (ANOVA) for different groups of restorative 

materials 

Restorative 

Materials 
 

Sum of 

squares 
df 

Mean 

square 
F Sig. 

A Between groups 207.403 3 69.134 11.801  

B Within groups 132.216 28 4.722 14.641 0.000 

C       

D Total 339.619 31    

 



Ibrahim and Al-Askary                                                     Al-Rafidain Dent J 26(1): 58-83 

   

68 
 

The EDX analysis 

      The EDX analysis was done to determine the compositional elements for two 

regions of interest: the restoration border and the gingival enamel margin adjacent to 

the restoration. The EDX spectra for composite restorative materials at the interface 

after storage in PBS for 28 days illustrated that for groups A: Tetric power Fill and 

group B: ever X Posterior there was no apatite precipitation at the interface since there 

was no change in the elemental analysis after storage and therefore, the Ca/P ratio was 

zero for the two groups as shown in Figure 4 A and B respectively. While in group C: 

Cention N  and group D: Predicta bioactive since the EDX spectra registered the peak 

of phosphorous (P) element after storage in PBS with mean Ca/P ratios which were 

above that ratio for natural HA (1.67), which as shown in Figures (4 C and D) 

respectively were about (1.8 ± 0.005) for Cention N and (1.9 ± 0.011) for Predicta 

bioactive, this can be indicated the precipitation of apatite and confirm the FESEM 

analyses.  

 

A

E 

C 

B

C E 
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        Regarding the tooth structure (i.e gingival enamel margin) adjacent to the 

restorative materials, the EDX spectra mean values for group A and revealed the Ca/p 

ratio about (2.21 ± 0.03) and (2.19 ±  0.03) respectively which within the natural HA 

ratio of enamel (2.13 ± 0.17) while for group C and D the ratios were about (3.01 ± 0.07) 

and (3.20 ± 0.03) respectively which again indicated the HA layer precipitation as 

shown in Figure 5 A-D. 

     The mean values of calcium and phosphorus elements were used to calculate the 

calcium-to-phosphorus ratios. The mean values and standard deviation of Ca, P, and 

Ca/P ratio for the restorative materials after 28 days of storage in PBS are represented 

in Table (4). 

 

 

 

 

D

E C 

 Figure (4): The FESEM image at 2.00kx magnification after storage in PBS for 

28 days for Tetric powerFill (A) and ever X Posterior (B), without any crystal-

like structure at the restoration-marginal enamel interface, whereas Cention 

N (C) and Predicta bioactive (D) revealed an HA in the form of a deposit that 

began to form (yellow arrows) at the borders of the gaps. C: Composite, E: 

Enamel margin. 
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        The mean values and standard deviation of Ca, P, and Ca/P ratio for the tooth 

structure (i.e, gingival enamel margin) adjacent to the restoration after 28 days of 

storage in PBS are represented in Table (5). 
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Figure (5): The EDX spectra after storage in PBS for 28 days of Tetric powerFill (A), ever X Posterior 

(B), which represented no phosphorus peak; Cention N (C), and Predicta bioactive (D) adjacent to 

tooth structure representing the phosphorus peak identification and the Ca/P ratio. 

 

C 

Ca/P=1.8 

D 

Ca/P=1.9 

A 

Table (4): The mean and standard deviations of Ca, P and Ca/P ratio for restorative 

materials after storage in PBS that recorded by EDX analysis 

Restorative material types N 
Ca element 

analysis 

P element 

analysis 
Ca/p ratio 

A (Tetric powerFill) 8 1.87 ± 0.05 0 0 

B (ever X Posterior) 8 2.29 ± 0.02 0 0 

C (Cention N) 8 9.83 ± 0.02 5.31 ± 0.02 1.84 ± 0.005 

D (Predicta bioactive) 8 9.81 ± 0.01 5.10 ± 0.01 1.91 ± 0.011 

N: Eight cavities per four teeth in each group 
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Ca/P=2.21 

A 

C D 

Ca/P=3.23 

Figure (6): The EDX spectra of tooth structure (gingival enamel) adjacent to Tetric powerFill 

(A); ever X Posterior (B); Cention N (C); Predicta bioactive (D) after storage for 28 days in 

representing the Ca/P ratio. 
 

B 

Ca/P=2.19 

Table (5): The mean and standard deviations of Ca, P and Ca/P ratio for gingival enamel 

margins adjacent to the restorations after storage in PBS that recorded by EDX analysis. 

Restorative material types N 
Ca element 

analysis 

P element 

analysis 
Ca/p ratio 

A (Tetric powerFill)/Tooth 8 31.89 ± 1.67 14.37 ± 0.86 2.21 ± 0.03 

B (ever X Posterior)/Tooth 8 36.05 ± 1.58 16.42 ± 0.56 2.19 ± 0.03 

C (Cention N)/Tooth 8 34.78 ± 0.42 11.53 ± 0.40 3.01 ± 0.07 

D (Predicta bioactive)/Tooth 8 28.18 ± 1.78 8.80 ± 0.61 3.20 ± 0.03 

N: Eight cavities per four teeth in each group 
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DISCUSSION    

      Marginal adaptation and microleakage are considered important properties to 

determine the longevity of restorative materials of a posterior composite (44). It is 

tough, particularly in the class II gingival margin, to attain a uniformly sealed 

interface, which is necessary to increase restoration durability (9,10). The selection of 

the gingival margin of the class II box cavity as an area of investigation is based on the 

fact that previous studies stated that most defects that occur in the margin of 

restoration were located gingivally rather than the mesio-oclusal and the disto-oclusal 

margins (45,46). 

        Actually, the success in restoring a class II cavity lesion among the posterior teeth 

depends on the types of restorative materials (47,6). From this point, and according to 

the results obtained in this study, the restorative material types can affect their 

marginal adaptation. The Tetric powerFill showed the lowest gap width mean (6.50 ± 

1.61). This could be explained by the addition of co-polymers (pre-polymerized fillers) 

to the fillers content, which known as a special stress reliever that acts as a 

“microscopic spring”, allowing reliable offsetting and dropping in the stress created 

during the polymerization process, let down the modulus of elasticity to about (10Gp) 

while for standard glass filler is about (71Gp) (48,49). On the other hand, the 

incorporation of Beta-allyl sulfone, which is a chain transfer addition fragmentation 

agent (AFCT), in the growing network leads to modulation of the radical chain-

reaction that is essentially unregulated so that it behaves more like a “step-growth 

polymerization” and produces a more homogenized network structure (4,50). 

        The current study agrees with Par et al. (2021), who investigated the marginal 

integrity of four bulk-fill composites (Tetric powerFill, Filtek one, Tetric power Flow, 

and X-tra base) utilizing the SEM and found that the Tetric powerFill composite 

showed the highest continuous margin percentage with enamel margin (51). In the 

present study, the ever X Posterior show the highest gaps width mean (13.05 ± 3.68) 

among all the tested groups this may explained by the fact that the visco-elastic 

properties of the material are highly affected the amount of contraction stress and 
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according to Papadogiannis et al. 2015 who find that the fibers addition to composite 

material leads to a rise of its modulus result in highest viscosity. Hence, this may 

interfere with material adaptation to the cavity (52). The current study agrees with 

Fronza et al. (26), found that high gap percentage and high polymerization stress were 

formed by ever X Posterior when compared to other bulkfill composites (Tetric 

Evoceram, SDR, and Filtek Bulk-Fill), thus may be due to its high inorganic content 

and resultant high elastic modulus (26). 

       The gap width mean for the Cention N was (7.50 ± 1.09), which is higher than Tetric 

powerFill (6.50 ± 1.61) but lower than Predicta bioactive (7.86 ± 1.22). The reason 

behind that is that the high molecular weight monomer "AUDMA" was added to 

Cention N to diminish polymerization shrinkage. Since "AUDMA" has just two 

methacrylate groups and the long-chain molecule has limited mobility, it is difficult to 

bring the methacrylate groups into close physical contact. Moreover, Cention N 

contains the hydrophilic “PEG-400DMA” in the liquid portion that may contribute to 

increased flowability, thus resulting in stronger bonds (53-55). 

        Samanta et al. (56), stated that there is less microleakage in Cention N when 

compared with flowable composite resin and GIC. This is explained by the fact that 

Cention N contains “Isofillers” which act as a (micro-spring) that provides a cushion 

which restricts the polymerization shrinkage (56). Regarding the Predicta bioactive, 

the gap width mean (7.86 ± 1.22) was higher than Tetric powerFill and Cention N but 

lower than ever X Posterior. This may be explained by the low viscosity of Predicta 

bioactive composite (as the Predicta type used in the current study is a low viscosity 

type, as claimed by the manufacturer). Yet, the filler content is expected to be low, and 

this polymerization shrinkage and its associated stress may compromise its adaptation 

and sealing of the margins (57). Thus, this result comes in agreement with Han et 

al.(58), who stated that when comparing the high-viscosity bulk-fill and sonic-

activated composites to low-viscosity bulkfill composites, it was shown that the latter 

had larger gap creation measures (58). 
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 Bioactivity in vitro is defined as "the ability of bioactive material to form a 

hydroxyl apatite (HA) particle or apatite-like layer on its surface when it comes in 

contact with phosphate-containing fluids for 28 days. Thus, storing the specimens for 

28 days was accomplished in this study(59). In this study, the PBS was used as a 

physiological-like storage solution instead of simulated body fluid since it is free from 

Ca++ ion so the calculated calcium by EDX was only from the tooth and restoration. The 

PBS consists of the following composition in (Mm): KCl (2.7), NaCl (137), Na2HPO4 

(10), KH2PO4 (1.8) (36).  In the current study, the same sample was used for both FESEM 

and EDX analysis, in which the FESEM was utilized to determine the gap width along 

the interface, while the EDX was used to determine the compositional element for two 

regions of interest: the restoration border near the gap and the gingival enamel margin 

near the gap (60). 

        Both FESEM/EDX analyses were utilized as a technique to detect apatite 

formation on the surface of bioactive materials (61,62). The EDX results showed the 

presence of carbon, oxygen, silicon, and aluminium, which form the main components 

of the resin matrix in all samples' surfaces, together with gold as coating material (35). 

In the present study, the EDX spectra of Tetric powerFill and ever X Posterior show no 

phosphorus peak with Ca/P ratio of zero for both, while the EDX results for both 

Cention N and Predicta bioactive after storage in PBS indicated the P peak. In addition, 

the Ca/P ratio mean values for the Cention N and Predicta bioactive were (1.84±0.005) 

and (1.91±0.011), respectively. 

        These results agree with Shafqat et al. (63), who stated in their investigation about 

the bioactivity of novel composite that the Ca/p ratio was about (1.9-2.0) (63). 

Moreover, Fahmy et al. (2021) in their research about the bioactivity of active bioactive 

composite found that the Ca/p ratio was about 1.7, and compared this result with the 

natural the Ca/p ratio in HA, which is about 1.67 (1.5-1.7)(37,64).  

  The EDX results in this study confirmed the FESEM image for the Cention N 

and Predicta bioactive represented the formation of apatite precipitate at the tooth-

restoration interfacial surfaces between them.  
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 Indeed, Cention N contains alkaline fluorosilicate glass under the name 

“Alkasite fillers” with a weight percentage of around (24.6%) which is responsible for 

ion release that plays a role in hydroxyapatite formation and deposition on the tooth 

surface and adjacent to a restoration (65). The Cention N is a hand mixing restorative 

material that, during mixing of the powder and liquid, there is an incorporation of 

voids and porosities, thus preventing polymerization in this area and increasing 

unpolymerized material that results in water sorption and dissolution of the materials, 

and due to the presence of alkaline fillers, there is more ion release (66,67). 

      Tiskaya et al. (68) found that the storage of Cention N in phosphate-containing 

solution for 14 days results in “apatite-like” phase precipitation (68). This result is in 

accordance with the current study and can explain the Cention N ability to seal a part 

of the gaps at the restoration-tooth interface, although the reduction in marginal 

leakage was statistically not significant.  

 One of the components of Predicta bioactive is Titanium dioxide, as provided 

by the manufacturer and confirmed with the EDX results. Indeed, the formation of HA 

is a chemical process that requires numerous specific circumstances. Firstly, it should 

be noted that the surface of TiO2 carries a negative charge, particularly under high pH 

conditions. This negative charge leads to the attraction of calcium ions to the surface. 

In turn, this attraction results in the formation of an oversaturated solution in 

proximity to the surface, ultimately leading to the formation of HA (69). 

        Furthermore, HA exhibits the highest level of stability within the calcium 

phosphate system when subjected to a pH range of 4.2 to 12. On the other hand, 

Predicta bioactive contains "HEMA," which is a hydrophilic monomer with increased 

solubility, which may explain its ability to release more ions and enhance its 

bioactivity. Actually, the major constituent of tooth hard tissues is the hydroxyapatite 

crystal, which contains calcium and phosphorus. Changes in the calcium/phosphate 

ratio are a sign that the hydroxyapatite's inorganic components have changed (70). 
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        In this study, the gingival enamel margin adjacent to Cention N and Predicta 

bioactive groups recorded the Ca/P ratios mean values t were (3.01) and (3.20), 

respectively, which again indicated the HA precipitation. 

CONCLUSIONS 

Within the limitations of the current study, it is possible to conclude that: 

It is possible to deduce that the marginal fitness can be influenced by various 

composite material types that were used. The Tetric powerFill composite represented 

the lowest gap width formation, while ever X Posterior represented the highest gap 

width formation. Bioactive restorative materials are considered promising restorations 

with potential clinical benefits 
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 مركبين حيويين )دراسة مقارنة في المختبر( ترميم ةوالتكيف اللثوي لماد تايتقدرة تكوين الأب
  2, رغد عدنان العسكري1ابراهيم  رهدير شاهبو

 

 وزارة الصحة العراقية، دائرة صحة نينوى، الموصل، العراق 1

 الموصل / العراق الموصل،جامعة  الأسنان،، كلية طب  فرع علاج الاسنان التحفظي 2 
 

 الملخص 

وتأثير   ذات التعبئة بالكتلة الواحدةتقييم تأثير أنواع مختلفة من المواد الترميمية الحشةةةوية الراتن ية تهدف الدراسةةةة الحالية  ل    الأهداف:

مينا اللثة لترميم ت ويف الدرجة    - ( عل  التكيف الهامشةةةةي عند هامم المادة التصةةةةالحية  PBSتخزينها في محلول الفوسةةةةفات الملحي  

ع من التسةةوا مإ أح اة  طباقية مقاربة العر  الانسةةي  سةةتة عشةةر تم اختيار  ق العمل:ائالمواد وطر الثانية. ع خاليا ع للعقل بشةةريا -ضةةرسةةا

لوحشةي. تم غرا كل سةن في قالب من الراتن   الأكرليكي بمسةاعدة مسةاس الأسةنان. وبعد ذلت تم تحجةير ت اويف مسةتقلة عن بعجةها ا

حشةي( في كل سةن بمسةاعدة  طار معدني مسةبص الصةنإ. تم صةندوقية الشةكل من الدرجة الثانية  جهة ابطباق الانسةي وجهة ابطباق الو

( سةنعا لكل م موعة، اعتمادعا عل  أنواع المواد الترميمية  الم موعة أ: تم 4تقسةيم عينات الأسةنان عشةوائيعا  ل  أربإ م موعات  العدد    

؛ الم موعة ج: تم  ever X Posteriorترميمهةا باسةةةةتخةداة مادة؛ الم موعة ب: تم Tetric powerFillترميمهةا باسةةةةتخةداة مادة 

النشةة ة بيولوجيعا(. تم حشةةو الأسةةنان لكل    Predicta؛ والم موعة د: تم ترميمها باسةةتخداة مادة Cention Nترميمها باسةةتخداة مادة  

  1000مادة وفقعا لتعليمات المصةنإ وبمسةاعدة قالب مصنوع من السيليكون. بعد ذلت، خجعج جميإ عينات الأسنان للتدوير الحراري لمدة 

 10نيةة ووقةج نقةل ثةا 30درجةة مئويةة( مإ زمن سةةةةكون قةدر   1درجةة مئويةة(      55- درجةة مئويةة  5دورة في حمةامةات المةال المق ر  

. تم  خجةةاع عينات الأسةةنان التي سةةيتم  رسةةالها  ل  (PBS)ثوانٍ لكل حماة. ثم تم  خزن عينات الاسةةنان في محلول الفوسةةفات الملحي  

أولاع  ل  التقسةةةيم ال ولي في الات ا   الم هر الالكتروني الماسةةةلا للانبعاثات الميدانية/م يافية تشةةةتج ال اقة بالأشةةةعة السةةةينيةتحليلات 

اللسةةاني ثم أفقيعا لفصةةل ق إ الأسةةنان عن قالب الأكريليت، ثم تم تنظيف العينات باسةةتخداة الموجات فوق الصةةوتية و رسةةالها   - الشةةدغي

باسةةةةتخداة  الم هر الالكتروني الماسةةةةلا للانبعاثات الميدانية/م يافية تشةةةةتج ال اقة بالأشةةةةعة السةةةةينية  للتحليل. بعد ذلت تم تحليل نتائ 

  %.5تحليةل البيةانةات الم معةة لتقييمهةا ومقةارنتهةا بمسةةةةتوى معنوي    ثم تمواختبةار الن ةاق المتعةدد لةدنكن.    انوفةا ذو الات ةا  الواحةداختبةار

 ever X الأليةاف المقواة  تكةان هنةاا اختلاف كبير في التكيف الهةامشةةةةي بين أنواع المواد الترميميةة الراتن يةة. لقةد أ هر  النتاائ::

Posterior  يليه  أعل  عر  للف وات الهامشةية بالميكرومتر , Predicta  Cention N   بينما أ هرتTetric powerFill    أقل

لكلا المادتين النشةة تين بيولوجيعا بعد  تشةةتج ال اقة بالأشةةعة السةةينية  عر  للف وات الهامشةةية بين الم موعات الأخرى. كشةةف أطياف

ال بيعية والتي تشةير  ل  النشةاط   أباتيجالتخزين عن  هور قمة الفوسةفور مإ نسةبة الكالسةيوة  ل  الفوسةفور أعل  من نسةبة الهيدروكسةي 

لم يكن هنةاا أي تييير في التحليةل التركيبي    ever X Posteriorو  Tetric powerFillالحيوي لهةه  المواد بينمةا بالنسةةةةبةة لكةل من  

يمكن أن يتأثر التكيف الهامشةةي عند السةة لا البيني بين المادة الترميمية الراتن ية وحواف مينا اللثة في ترميم   الاساااتنتا:ا : للعناصةةر.

ت ويف الدرجة الثانية بنوع وتركيب وخصةةائا المواد الترميمية الراتن ية المسةةتخدمة. أ هرت المواد الترميمية النشةة ة بيولوجيا بعد 

 تقليل عر  الف وات الهامشية والتسرب الدقيص.تخزينها تأثيرات  ي ابية من حيث 
 بريديكتا بايوأكتيف الكتلي، سينشِن  ن، هيدروكسي أباتيج، التكيّف الحافّي.الكلما  المفتاحية:  

 


