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ABSTRACT 
Introduction: The development of dental restorative materials has focused on improving mechanical and 

aesthetic qualities, with resin-based composites becoming widely used due to their ability to mimic natural 

teeth. These composites consist of a resin matrix, inorganic fillers, and a silane coupling agent, and their 

success depends on a high degree of polymerization. The degree of conversion (DC) affects the material's 

wear resistance, hardness, and longevity. To evaluate and compare the degree of conversion (DC) and 

microhardness of Activa Pronto and Beautifil Flow Plus composite resins. 

Materials and Methods: In this in vitro study, specimens of Activa Pronto (Pulpdent, USA) and Beautifil 

Flow Plus (Shofu, Japan) were prepared according to ISO 4049 standards. The degree of conversion was 

assessed using Fourier-transform infrared spectroscopy (FTIR), and microhardness was measured using the 

Vickers hardness test. A total of 30 discs per material were subjected to both tests, and the results were 

statistically analysed. 

Results: The degree of conversion was significantly higher for Activa Pronto (16.09%) compared to Beautifil 

Flow Plus (13.81%). Similarly, Activa Pronto demonstrated a significantly greater mean microhardness 

(34.98 VHN) than Beautifil Flow Plus (23.53 VHN), with p < 0.001 for both comparisons. 

Conclusion: Activa Pronto exhibits superior polymerization and microhardness compared to Beautifil Flow 

Plus, suggesting that it is a more durable material suitable for stress-bearing restorations. 

 

1. Introduction 

Improved mechanical and aesthetic qualities have been the focus of dental restorative material development, 

especially for direct restoratives utilized in dentistry. While resin-based composites can replicate the structure 

of teeth so closely, they have become progressively more prevalent (1). The resin matrix, inorganic filler 

particles, and silane coupling agent are the three primary parts of the resin composite. The initiation system 

causes the cross-linking reaction to start, converting the carbon-carbon double bonds into carbon-carbon single 

bonds and forming a polymer. Monomers undergo adequate polymerisation to form a complex polymer 

network, but partial conversion never happens, leaving certain monomers unreacted (2). In order to start the 

polymerisation process, resin composites absorb light in the 400–500 nm wavelength range. Free radicals are 

produced when these monomers react with aliphatic amines after they are activated. "Degree of conversion" 

describes the percentage of monomers' carbon double bonds that change into single bonds, creating polymer 

chains in the process (3). Dental composites must have a high monomer to polymer conversion rate in order to 

be long-lasting. On the other hand, the finished product of dimethacrylate polymers frequently contains a sizable 

portion of unreacted monomers. The degree of conversion indicates the proportion of polymerizable double 

bonds that are converted to single bonds (4).  

The type of light source, irradiation duration, wavelength, light-tip size, inorganic filler distribution, photo-

activation technique, power density, organic matrix composition, and quantity, composite resin colour and 

photo-initiator type and quantity, are some of the variables that can impact the degree of conversion (DC). The 

degree of polymerisation during which dental composites are formed has a direct bearing on their mechanical 

and physical characteristics (5). Reduced conversion leads to restorations with inadequate wear resistance and 

colour stability, inferior mechanical qualities, and increased sensitivity to discolouration and degradation. The 

surface microhardness of restorative materials can be compromised by the constant presence of saliva and the 

forces exerted during mastication. This susceptibility is influenced by the material's cohesive strength and the 

degree of wear induced by or upon opposing teeth (6). Hardness, defined as a material's resistance to indentation, 
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plays a critical role in determining the structural integrity and longevity of restorations. Notably, the surface 

hardness of composite resins exhibits a positive correlation with filler content and the extent of polymerization. 

Beyond aesthetic enhancements, the smooth and durable surfaces of restorations contribute to reduced plaque 

accumulation (7). 

Giomer incorporates surface pre-reacted glass (S-PRG) filler, which consists of an unreacted glass core and a 

glass-ionomer coating. Key advantages of this filler include the release and recharge of fluoride, strengthening 

of dental structure, remineralisation of dentin, and prevention of cavities by lowering the release of bacterial 

acid. Additionally, it strengthens the material's flexural and compressive strengths, which makes it appropriate 

for restorations that are subjected to stress (8). Activa Pronto is a light-cure, aesthetically pleasing material that 

was created to replace enamel and dentin. Even in thin regions, its revolutionary rubberized-resin technology 

(MODULUS) resists wear, chipping, and fracture by absorbing stress. The hydrophilic resin (WETBOND) 

promotes integration with the tooth structure for a smooth, margin-free fit by improving the diffusion of calcium, 

phosphate, and fluoride ions. It is a safer option for dental restorations because it is notable for being free of 

bis-GMA, bisphenol A, and BPA derivatives (9). 

This study aims to evaluate the degree of conversion and microhardness of Activa Pronto and Beautifil Flow 

Plus, contributing to the understanding of their clinical performance and suitability for long-lasting restorations. 

2. Methodology: 

2.1 Specimen preparation 

In the present in vitro study, samples of Activa Pronto (Pulpdent, USA) and Beautifil flow plus (Shofu, Japan) 

(Figure 1) composite resins were fabricated in accordance with ISO 4049, the specimens were created using a 

metallic mould with a central opening that measured 10 mm in diameter and 2 mm in thickness (Figure 2). The 

metal mould was set up on a glass plate that was 10 mm thick. A mylar strip was placed over the top and base 

surfaces, and the composite resin was packed in a single step. The composite resin was packed using a mass of 

1 kg and a glass sheet that was 1 mm thick. Placing the light guide tip on the upper surface of the composite 

resin specimens allowed for photo-activation. For 40 seconds, the specimens were exposed to radiation. 

Following photo-activation, the specimens were taken out of the mould and kept at 37° C in dark, dry containers 

for 24 hours (Figure 3) (10). 

 

Figure 1. Activa Pronto and Beautifil Flow Plus composite 
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Figure 2. Metallic mould for sample disc preparation. 

 

Figure 3. Composite discs 

2.2 Degree of conversion: 

Samples were prepared for Fourier-transform infrared spectroscopy by pressing approximately 0.5 grains of 

each material between two Mylar sheets under 107 Pa. The resulting discs (1 cm diameter, 0.1 mm thickness) 

were polymerized for 30 seconds. 

For FTIR analysis, both uncured and polymerized samples were incorporated into potassium bromide pellets (1 

cm diameter) using spectroscopically pure KBr and a Carver press. FTIR spectra were acquired using a 

PerkinElmer Model 2000 spectrometer in transmission mode at room temperature. The equivalent aliphatic 

(1638 cm1)/aromatic (1608 cm1) molar ratios of cured (C) and uncured (U) samples according to the following 

expression 

Degree of Conversion (DC) (%) = 𝟏−𝑪/𝑼×𝟏𝟎𝟎 

2.3 Microhardness: 

Each group consists of thirty discs for microhardness evaluation (n=30). The Vickers microhardness test was 

performed on the polished surface of each specimen using a microhardness tester (Shimadzu HMV-G31D, 

Japan). and a diamond indenter with a pyramidal shape and a square base that was loaded with 200 g for 10 

seconds at room temperature (the angle between the opposing faces of the indenter was 136). Five indentations 

were created in the centre of each specimen, separated by 100 μm. As soon as the diagonals of the indent were 

measured under the microscope, the Vickers microhardness value was shown on the digital readout of the 

microhardness tester (11).  
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Figure 4. The surface microhardness test indentation by the tester made on the sample is depicted. 

3. Results 

This study compared the degree of conversion (DC) and microhardness of two dental restorative materials: 

Activa Pronto and Beautifil Flow Plus. The findings of degree of conversion was found to be 16.9% for Activa 

Pronto and 13.81% for Beautifil Flow Plus (Figure 5 & 6). This indicates that Activa Pronto exhibited a higher 

degree of polymerization compared to Beautifil Flow Plus. A higher degree of conversion suggests a more 

complete conversion of monomers into polymers, which correlates with improved mechanical performance and 

durability of the restorative material. The mean microhardness value of Activa Pronto was 34.98 (measured in 

Vickers hardness number, VHN), with a standard deviation of 4.111 and for Beautifil Flow Plus, the mean 

microhardness value was 23.53, with a standard deviation of 2.295. These microhardness values show that 

Activa Pronto has a significantly higher hardness than Beautifil Flow Plus (Table 1). Higher microhardness 

indicates better resistance to surface indentation and wear, which is essential for the material's long-term 

performance in dental restorations. The p-value for both degree of conversion and microhardness between the 

two materials was 0.000, indicating that the differences observed are statistically significant. 

 

Figure 5. Degree of conversion of Beautifil Flow plus before and after curing. 
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Figure 6. Degree of conversion of Activa Pronto before and after curing. 

Table 1: Comparison of Microhardness between two restorative materials using Independent 

Sample t test 

 MATERIAL N MEAN STANDARD 

DEVIATION 

STANDARD ERROR 

MEAN 

P VALUE 

MICROHARDNE

SS 

ACTIVA PRONTO 30 34.98 4.111 0.919 0.000 

BEAUTIFIL FLOW 

PLUS 

30 23.53 2.295 0.513 

4. Discussion 

The study findings indicate that Activa Pronto shows a level of conversion (DC) and microhardness when 

compared to Beautifil Flow Plus in a significant manner. The increased DC of Activa Pronto, at 16.09% versus 

Beautifil Flow Plus at 13.81% implies that Activa Pronto undergoes a polymerization process which leads to 

improved mechanical characteristics such as durability and wear resistance along with a longer lifespan, for the 

restoration. The polymerization process, in composites can be impacted by factors such as the type of resin 

matrix used and the distribution of filler particles within the material composition. According to research 

findings the innovative technology utilized in Activa Pronto seems to facilitate an polymerization compared to 

traditional methods due to its incorporation of rubberized resin technology resulting in a higher degree of 

conversion (12).  

The results concerning microhardness are of additional importance for the fact that Activa Pronto seems to be 

a more durable restorative material is reinforced. The mean microhardness value of Activa Pronto at 34.98 VHN 

far exceeds the value of 23.53 VHN for Beautifil Flow Plus. The improvement in microhardness indicates that 

Activa Pronto is more inured to indentation and wear, which are vital for the long-term success of restorations 

in areas under heavy masticatory forces (13). Higher microhardness value also plays the function of the 

imprinting the surface of the material, which leads to the increase in the performance pointing out more 

resistance to the surface wear caused by chewing and opposing teeth and also the time keeping the exposed 

areas clean and whole (14). Activa Pronto's unique formulation, which combines a hydrophilic resin with 

rubberised resin, may also be responsible for its excellent performance. Better stress absorption made possible 

by this composition lowers the possibility of chipping or fracture, especially in thinner restoration areas. 

Additionally, Activa Pronto's hydrophilic resin component improves the material's overall clinical performance 

by facilitating a smoother, margin-free fit and better integration with the tooth structure (15). 

Few study results were contradictory to our findings, study done by Sreevatsan et al evaluated surface 

microhardness of the Giomer, Compomer, Hybrid Composite and RMGIC using a Vicker’s microhardness 

tester revealed Giomer had more hardness compared to other materials (16) (17). Study by Zavare et al revealed 
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Giomer and resin-modified glass ionomer groups did not differ significantly in terms of their shear bond strength 

(18) (19). Study done on Activa bioactive (material from which Activa Pronto was developed after incorporating 

new technologies) revealed, Activa Bioactive had more rough surface and microporosity compared to Cention 

N, Equia Forte HT Fil and Fuji II LC groups (20) (21) (22) (23).  

However, some contradictory findings in the literature suggest that certain giomer-based materials, like Beautifil 

Flow Plus, can exhibit comparable microhardness in specific conditions, but overall, Activa Pronto presents as 

a more robust option for long-lasting restorations. 

5. Conclusion 

According to this study, Activa Pronto performs better than Beautifil Flow Plus in terms of microhardness and 

conversion degree. According to these findings, Activa Pronto is a better material for restorations that need to 

be highly resistant to wear and mechanically strong. The results highlight the significance of choosing 

restorative materials with exceptional polymerisation and hardness properties for long-lasting dental 

restorations, and they have important clinical ramifications. 

 

References: 

[1] German, M. Developments in resin-based composites. Br Dent J 232, 638–643 (2022). https://doi.org/10.1038/ 

s41415-022-4240-8 

[2] Bhanu Pratap, Ravi Kant Gupta, Bhuvnesh Bhardwaj, Meetu Nag,Resin based restorative dental materials: characteristics 

and future perspectives, Japanese Dental Science Review, 2019: 55(1) 126-138. 

[3] da Silva, E. M., Almeida, G. S., Poskus, L. T., & Guimarães, J. G. (2008). Relationship between the degree of conversion, 

solubility and salivary sorption of a hybrid and a nanofilled resin composite. Journal of applied oral science: revista FOB, 

16(2), 161–166. https://doi.org/10.1590/s1678-77572008000200015 

[4] da Silva, E. M., Poskus, L. T., & Guimarães, J. G. (2008). Influence of light-polymerization modes on the degree of 

conversion and mechanical properties of resin composites: a comparative analysis between a hybrid and a nanofilled 

composite. Operative dentistry, 33(3), 287–293. https://doi.org/10.2341/07-81 

[5] Nithya, K., Sridevi, K., Keerthi, V., & Ravishankar, P. (2020). Evaluation of Surface Roughness, Hardness, and Gloss 

of Composites After Three Different Finishing and Polishing Techniques: An In Vitro Study. Cureus, 12(2), e7037. 

https://doi.org/10.7759/cureus.7037 

[6] Gönülol, N., & Yilmaz, F. (2012). The effects of finishing and polishing techniques on surface roughness and color 

stability of nanocomposites. Journal of dentistry, 40 Suppl 2, e64–e70. https://doi.org/10.1016/j.jdent.2012.07.005  

[7] Suryawanshi, Abhijeet & Behera, Niranjana. (2022). Dental composite resin: a review of major mechanical properties, 

measurements and its influencing factors. Materialwissenschaft und Werkstofftechnik. 53. 617-635. 

10.1002/mawe.202100326.  

[8] Neto, C., das Neves, A., Arantes, D. et al. Evaluation of the clinical performance of GIOMERs and comparison with 

other conventional restorative materials in permanent teeth: a systematic review and meta-analysis. Evid Based Dent 

(2022). https://doi.org/10.1038/s41432-022-0281-8 

[9] Banon, R., Vandenbulcke, J., Van Acker, J., Martens, L., De Coster, P., & Rajasekharan, S. (2024). Two-year clinical 

and radiographic evaluation of ACTIVA BioACTIVE versus Compomer (Dyract® eXtra) in the restoration of class-2 

cavities of primary molars: a non-inferior split-mouth randomised clinical trial. BMC oral health, 24(1), 437. 

https://doi.org/10.1186/s12903-024-04132-w 

[10] Flury, Simon & Hayoz, Stefanie & Peutzfeldt, Anne & Huesler, Juerg & Lussi, Adrian. (2012). Depth of cure of resin 

composites: Is the ISO 4049 method suitable for bulk fill materials?. Dental materials: official publication of the Academy 

of Dental Materials. 28. 521-8. 10.1016/j.dental.2012.02.002.  

[11] Jayarajan et al. (2011). Jayarajan J, Janardhanam P, Jayakumar P, Deepika Efficacy of CPP-ACP and CPP-ACPF on 

enamel remineralization – An in vitro study using scanning electron microscope and DIAGNOdent. Indian Journal of 

Dental Research. 2011;22(1):77–82. doi: 10.4103/0970-9290.80001.  

[12] Karale, R., Prathima, B. J., Prashanth, B. R., Shivaranjan, N. S., & Jain, N. (2022). The effect of bulk-fill composites: 

Activa and Smart Dentin Replacement on cuspal deflection in endodontically treated teeth with different access cavity 

designs. Journal of conservative dentistry: JCD, 25(4), 375–379. https://doi.org/10.4103/jcd.jcd_53_22 



1927 | P a g 

e 

 Evaluation of Degree of Conversion and Microhardness of Activa Pronto and Beautifil flow plus - An 

Invitro Study 

SEEJPH Volume XXV S1, 2024, ISSN: 2197-5248; Posted: 05-11-2024 

  

 

[13] Alshali RZ, Silikas N, Satterthwaite JD. Degree of conversion of bulk-fill compared to conventional resin-composites at 

two time intervals. Dent Mater. 2013;29:e213–7. doi: 10.1016/j.dental.2013.05.011. 

[14] Turk, Sabri & Erden Kayalıdere, Ezgi & Uzer Çelik, Esra & Yasa, Bilal. (2023). In vitro wear resistance of conventional 

and flowable composites containing various filler types after thermomechanical loading. Journal of Esthetic and 

Restorative Dentistry. 36. 10.1111/jerd.13137.  

[15] Deepika, UdayaKumar & Sahoo, Prasanna & Dash, Jayanta & Baliarsingh, Ratna & Ray, Prayas & Sharma, Gaurav. 

(2022). Clinical evaluation of bioactive resin-modified glass ionomer and giomer in restoring primary molars: A 

randomized, parallel-group, and split-mouth controlled clinical study. Journal of the Indian Society of Pedodontics and 

Preventive Dentistry. 40. 288-296. 10.4103/jisppd.jisppd_139_22.  

[16] Sreevatsan, R. & Vijayan, Mukundan & Rajendran, Rini. (2018). Comparative evaluation of microhardness between 

giomer, compomer, composite and resin-modified GIC. International Dental Journal of Student Research. 6. 61-65. 

10.18231/2278-3784.2018.0015.  

[17] Vejendla, I., Sandeep A, H., S, P., & Choudhari, S. (2023). In Vitro Evaluation of the Effects of Different Beverages on 

the Surface Microhardness of a Single-Shade Universal Composite. Cureus, 15(8), e43669. 

https://doi.org/10.7759/cureus.43669 

[18] Zavare, D., Merrikh, M., & Akbari, H. (2023). Comparison of the shear bond strength in Giomer and resin-modified 

glass ionomer in class V lesions. Heliyon, 9(3), e14105. https://doi.org/10.1016/j.heliyon.2023.e14105 

[19] Alshabib, A., Jurado, C. A., Azpiazu-Flores, F. X., Aldosary, K., Tsujimoto, A., & Algamaiah, H. (2024). Mechanical 

properties and degree of conversion of resin-based core build-up materials and short fiber-reinforced flowable resin-

based composite. Dental materials journal, 43(3), 453–459. https://doi.org/10.4012/dmj.2023-207 

[20] Birant, S., Gümüştaş, B. The effect of thermal aging on microhardness and SEM/EDS for characterisation bioactive 

filling materials. BMC Oral Health 24, 1142 (2024). https://doi.org/10.1186/s12903-024-04643-6 

[21] N, N., Sandeep A, H., Bhandari, S., Solete, P., & Choudhari, S. (2023). Comparative Analysis of the Surface Roughness 

of Class V Composite Restorations Using a Conventional Polishing System and Pre-contoured Cervical Matrices: An In 

Vitro Study. Cureus, 15(9), e45901. https://doi.org/10.7759/cureus.45901 

[22] Nasim, I., Neelakantan, P., Sujeer, R., & Subbarao, C. V. (2010). Color stability of microfilled, microhybrid and 

nanocomposite resins--an in vitro study. Journal of dentistry, 38 Suppl 2, e137–e142. https://doi.org/10.1016/ 

j.jdent.2010.05.020 

[23] Shah, T., Adimulapu, S. H., Nivedhitha, M. S., Mehta, A., & Sugumaran, S. (2023). The effect of surface treatments of 

tooth on the shear bond strength of direct composite veneers: An in vitro scanning electron microscope study. Journal of 

conservative dentistry and endodontics, 26(5), 539–543. https://doi.org/10.4103/jcd.jcd_354_23 

 


