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Abstract 

Ceramic-filled composite resins are an advanced solution in temporary prosthetics, combining outstanding 

aesthetics with superior mechanical properties. These hybrid materials are frequently used for temporary crowns 

and bridges due to their wear resistance and ability to faithfully mimic natural dental structures. Their 

compatibility with CAD/CAM technologies allows the work to be carried out quickly and accurately, reducing 

treatment time and increasing patient satisfaction. Although the higher costs and complexity of the application 

technique can be challenging, the benefits offered outweigh the limitations. Recent research has focused on 

improving antimicrobial properties and long-term stability, highlighting the potential of these materials to 

transform dental practice. In conclusion, ceramic-filled composite resins are a modern standard in dental 

prosthetics, offering aesthetic, durable and effective solutions for temporary restorations. 
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Introduction 

The materials used in temporary 

dental prosthetics play an essential role in 

ensuring patient comfort and maintaining 

oral functions until the final work is 

completed. Temporary restorations not 

only protect the prepared dental structures, 

but also offer the possibility of aesthetic 

and functional evaluation before the final 

restoration. In this context, ceramic-filled 

composite resins have gained significant 

popularity due to their ability to combine 

outstanding aesthetics with superior 

mechanical properties. These innovative 

materials represent a significant evolution 

over conventional acrylic resins, which, 

while easy to use and affordable, have 

limitations in terms of durability and long-

term aesthetics [1-3]. 

Technological progress in recent 

decades has allowed the integration of 

ceramic particles into the matrix of 

composite resins, resulting in hybrid 

materials that offer a unique combination 

of strength and natural appearance. This 

combination is essential in modern 

prosthetics, where the aesthetic 

requirements of patients are increasing. In 

addition, these hybrid materials adapt 

better to occlusal and abrasive stresses in 

the oral cavity, ensuring superior 

performance compared to traditional 

materials. The development of ceramic-

filled composite resins was also driven by 
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the need to create temporary restorations 

that would better withstand environmental 

factors, such as humidity and temperature 

variations, without compromising 

aesthetics or structural integrity [1-5]. 

Beyond functional considerations, 

the aesthetic aspect plays a central role in 

the choice of materials for temporary 

works. Ceramic-filled composite resins 

offer outstanding translucency and 

mimicry of natural tooth structures, 

making them ideal for patients who place a 

strong emphasis on aesthetics, especially in 

the frontal area. Color stability is another 

major advantage of these materials, 

helping to maintain a pleasing appearance 

during their temporary use. This feature is 

essential for patients who want to avoid the 

fading or hue changes commonly 

encountered with simpler materials [2-6]. 

Another reason supporting the 

adoption of ceramic-filled composite resins 

is their compatibility with modern 

technologies such as CAD/CAM systems. 

These technologies allow for fast and 

accurate execution of temporary work, 

reducing treatment time and providing 

high-quality personalized restorations. In 

this context, hybrid composite resins align 

perfectly with the current requirements of 

digital dentistry, being preferred by both 

practitioners and patients [1,3-6]. 

Ceramic-filled composite resins are 

an advanced solution that combines 

technological innovation with the aesthetic 

and functional requirements of modern 

patients. These materials have quickly 

become a standard in temporary 

prosthetics, redefining the way temporary 

works are approached and demonstrating 

the continued potential of biomaterials to 

transform dental practice [4-8]. 

 

Properties of hybrid materials 

Ceramic-filled composite resins are 

distinguished by a complex set of 

properties that give them a distinct 

advantage in use for temporary prosthetic 

works. Their hybrid composition is a 

combination of an organic resin matrix and 

inorganic ceramic particles, which ensures 

superior mechanical and aesthetic 

performance. This innovative combination 

not only provides a material with increased 

strength, but also allows excellent 

adaptation to the aesthetic requirements of 

the oral area. The types of ceramic 

particles used in these materials vary in 

size and composition, including 

nanoparticles and microparticles that 

optimize the overall properties of the 

material. The small size and uniform 

distribution of these particles contribute to 

improving wear resistance and 

translucency, which are critical for 

temporary restorations in esthetic areas [4-

8]. 

An essential aspect of these 

materials is their superior mechanical 

properties. The abrasion and wear 

resistance is significantly higher compared 

to traditional materials, making them 

suitable for use in areas that withstand 

increased occlusal forces. The elastic 

modulus of ceramic-filled composite resins 

is optimized to provide a combination of 

flexibility and rigidity, ensuring perfect 

adaptation to the mechanical stresses of the 

oral cavity. These materials also exhibit 

good resistance to cracking and fracturing, 

essential characteristics for temporary 

work that must withstand mechanical stress 

over longer periods [2,4-8]. 

In addition to mechanical 

characteristics, the aesthetic properties of 

ceramic-filled composite resins make them 



Romanian Journal of Oral Rehabilitation 

Vol. 17, No.1 January-March 2025 

 

656 
DOI : 10.62610/RJOR.2025.1.17.63 

a preferred choice in temporary 

restorations. The translucency of these 

materials faithfully mimics the appearance 

of natural enamel, providing a remarkable 

aesthetic integration into the oral cavity. 

This is complemented by the material's 

ability to accurately reproduce dental 

nuances, ensuring personalized aesthetics 

for each patient. Moreover, long-term color 

stability is another major advantage, 

helping to maintain a pleasant and natural 

appearance during use. Unlike traditional 

materials, which can undergo discoloration 

or hue changes in a moist oral 

environment, hybrid composite resins are 

designed to withstand external factors such 

as temperature variations and exposure to 

colored foods and beverages [5-9]. 

Another important advantage is the 

easy handling of these materials. They are 

easy to shape and can be light-cured 

quickly, significantly reducing the time 

required to carry out temporary works. 

Also, compatibility with modern dental 

adhesives ensures a secure and effective 

fixation, contributing to the stability of 

temporary restorations. These 

characteristics make ceramic-filled 

composite resins an ideal solution for both 

dentists and patients, due to the optimal 

combination of mechanical performance, 

superior aesthetics and ease of use. 

Therefore, these materials are a modern 

and versatile choice in temporary dental 

prosthetics [5-9]. 

 

 
Figure 1. The appearance of the oral cavity before prosthetic rehabilitation. Images A and B 

highlight significant tooth loss and compromised tooth structures. 
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Figure 2. Image A shows the preparation of the prosthetic field by preparing the dental 

elements. Image B highlights the digital model created by intraoral scanning, used for the 

planning of prosthetic treatment, facilitating a personalized and accurate reconstruction, 

which integrates the aesthetics and functionality of dental restoration. 

 

 
Figure 3. Stages of oral rehabilitation: Image A shows the digital model made by CAD/CAM 

technology for dental restoration planning. Image B highlights the final result, with a 

temporary dental prosthesis, restoring the aesthetics of the smile and optimal functionality, 

contributing to improving the patient's quality of life. 

 

Advantages of using ceramic filler 

composite resins 

Ceramic-filled composite resins 

offer a number of advantages that make 

them stand out as an ideal option for 

temporary prosthetic work. One of the 

main benefits is the superior mechanical 

strength that these materials provide. The 

integration of ceramic particles into the 

resin matrix contributes to increasing the 

durability of the material, making it more 

resistant to occlusal forces and wear. This 

is especially important for patients who 

need temporary restorations in areas with 

high mechanical stress, such as molars or 

premolars. Compared to traditional acrylic 

resins, hybrid composites are less prone to 

cracking or fracturing, thus ensuring 

greater long-term stability [7-11]. 

Another important advantage is 

their aesthetic adaptability. These materials 

have been developed to faithfully 

reproduce the natural appearance of teeth, 

thanks to their translucency similar to 

enamel. This feature makes them ideal for 

temporary work in the front area, where 

aesthetics play a crucial role. Moreover, 

the color stability is remarkable, which 

means that restorations made of ceramic-

filled composite resins retain their pleasant 

appearance throughout their use, without 

the risk of fading or shade changes. This 

represents a significant improvement over 

older materials, which were often affected 

by exposure to food, drink, or conditions in 

the oral cavity [4,7-11]. 

In addition to mechanical strength 

and superior aesthetics, another major 

advantage of these materials is their ease of 

handling. Ceramic-filled composite resins 

are easy to mold, allowing for precise and 

personalized temporary restorations for 

each patient. In addition, they can be light-

cured quickly, significantly reducing the 
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time required for treatment. This is 

beneficial for both physicians, who can 

work efficiently, and patients, who benefit 

from a more comfortable and faster 

experience [4,8-12]. 

Also, the compatibility of these 

materials with modern dental adhesives is 

another strength. This allows for a secure 

and stable fixation of the temporary works, 

ensuring that they remain in place until 

they are replaced with the final 

restorations. This feature increases the 

confidence of both patients and physicians 

in the use of hybrid composite resins. 

Moreover, these materials are suitable for a 

wide range of applications, from single-

tooth crowns to complex temporary 

bridges, making them extremely versatile 

[8-12]. 

Ceramic-filled composite resins 

offer a unique combination of strength, 

aesthetics and ease of use, which places 

them at the top of the options for 

temporary prosthetic works. They 

represent an advanced solution, adapted to 

the modern requirements of patients and 

doctors, demonstrating their value through 

exceptional performance in various clinical 

situations [8,10-14]. 

 

Aspect Description Benefits Challenges 

Use in clinical 

applications 

Ceramic-filled composite resins are 

frequently used to make single-tooth crowns, 

temporary bridges, and other temporary 

restorations. They offer aesthetic and 

functional solutions for various types of 

patients. 

It allows for quick 

and aesthetic 

temporary treatments, 

protecting the 

prepared dental 

structures. 

Technical 

complexity of use 

in complex 

clinical cases. 

Specific 

indications 

These materials are ideal for patients with 

high aesthetic requirements, especially for 

restorations in the frontal area. They are also 

suitable for complex temporary work, due to 

their durability and superior aesthetics. 

It offers outstanding 

aesthetic results, with 

an excellent 

adaptation in the 

visible areas of the 

oral cavity. 

The need for a 

high level of 

aesthetic 

preparation, 

especially for the 

frontal area. 

Adhesive 

compatibility 

These resins are compatible with most 

modern adhesives, which ensures a secure and 

stable hold. This is an essential feature for 

temporary work that requires medium to long-

term retention. 

Efficient fastening 

and stability, 

preventing the 

displacement of 

temporary works. 

Possibility of 

limited 

interactions with 

certain traditional 

adhesives. 

Adaptability to 

modern 

technologies 

They are fully compatible with CAD/CAM 

technologies, allowing for fast and accurate 

restorations. Integration with these 

technologies makes treatments more effective 

and personalized. 

Reduction of 

treatment time and 

customization of 

restorations 

according to patient 

requirements. 

High costs 

associated with 

the necessary 

CAD/CAM 

equipment. 

Recent 

innovations 

Recent research has focused on improving the 

mechanical and aesthetic properties of 

materials, including the use of nanoparticles 

for increased performance. Materials with 

antimicrobial properties are another important 

development direction. 

Improved properties 

such as wear 

resistance and long-

term aesthetics. 

Difficulties in 

integrating new 

innovations into 

everyday 

practice. 
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Future prospects In the future, a deeper integration of materials 

with digital systems is planned, for a perfect 

adaptation to the needs of patients. The 

development of new hybrid materials, with 

superior performance, is a priority objective. 

Transforming dental 

practice by increasing 

the efficiency and 

quality of temporary 

treatments. 

Dependence on 

advanced 

technologies and 

the costs 

associated with 

them. 

Table 2. The table provides a detailed analysis of ceramic-filled composite resins used in 

temporary prosthetics. It highlights aspects such as clinical use, benefits, challenges, and 

recent innovations, providing a comprehensive perspective on the future applications and 

developments of these modern materials [4,6,8-14]. 

 

Limitations and challenges of using 

ceramic-filled composite resins 

Although ceramic-filled composite 

resins offer numerous benefits and are a 

modern solution for temporary prosthetic 

works, they are not without limitations and 

challenges. One of the main difficulties 

associated with the use of these materials is 

their sensitivity to the application 

technique. To achieve the desired results, 

careful preparation and precise application 

are required, as any deviation from the 

recommended protocol can compromise 

both the aesthetics and performance of the 

restoration. For example, the uniform 

distribution of the material during 

modeling and light curing is essential to 

prevent the occurrence of internal stresses 

or defects that could lead to cracking [8-

15]. 

 

Category Materials Properties 

Resin matrix Bis-GMA, UDMA, TEGDMA High viscosity, flexible, 

viscosity control 

Particulate filler Zirconia, Silica, HA, 

Prepolymerized powders 

High strength, biocompatibility, 

translucency, stability 

Fibrous filler Ceramic fibers, Glass fibers, 

Nanotubes, Polymer nanofibers 

Mechanical strength, toughness, 

rigidity, antimicrobial 

Novel shaped filler Porous particles, Nanoclusters, 

Tetrapod whiskers, Core-sheath, 

Microcapsules 

Surface area increase, uniform 

distribution, flexibility, 

controlled release 

Initiating system Photopolymerization, Self-

curing 

UV polymerization, chemical 

polymerization 

Table 1. This table presents the compact classification of ceramic-filled composite resins, 

including the main categories, materials used and their essential properties. Characteristics 

such as biocompatibility, mechanical strength, stability and polymerization methods are 

highlighted, essential for optimizing the clinical performance and durability of dental 

restorations [6,14-24]. 

 

Another important aspect to 

consider is the higher cost of ceramic-filled 

composite resins compared to traditional 

materials such as acrylic resins. The higher 

price can be a barrier for some patients or 

clinics who want to limit the costs of 

treatment. Also, the complexity of the 

manufacturing process and the advanced 

technology required to produce these 

materials contribute to their higher prices, 

which can limit their accessibility, 
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especially in smaller practices or areas 

with limited resources [8,18-24]. 

The long-term performance of these 

materials in the wet oral environment is 

another challenge. Although ceramic-filled 

composite resins are designed to withstand 

conditions in the oral cavity, including 

variations in temperature and humidity, 

their use for long periods can lead to wear 

and tear or loss of aesthetic properties, 

especially if the instructions for use are not 

followed or if patients do not follow the 

maintenance recommendations. 

Continuous exposure to occlusal forces and 

abrasion during chewing can cause 

microcracks or wear of ceramic particles, 

affecting the overall performance of the 

material [19-24]. 

Ceramic-filled composite resins are 

an advanced solution for aesthetic and 

resistant temporary prosthetic works, 

offering excellent adaptation and increased 

durability. Integrating essential oils with 

antimicrobial and anti-inflammatory 

properties, such as tea tree or eucalyptus, 

can improve biocompatibility and oral 

hygiene, reducing the risk of gum 

inflammation. These oils can be 

incorporated into adhesives or finishing 

materials to support peri-implant health. 

The combination of advanced technology 

with natural therapies optimizes 

treatments, providing patients with 

aesthetic, functional and beneficial 

solutions for long-term oral health [25-29]. 

Ceramic-filled composite resins 

offer aesthetic and resistant solutions for 

temporary prosthetic works, including in 

complex cases of dental inclusions, such as 

wisdom teeth. These materials allow for 

stable temporary restorations after difficult 

extractions, protecting adjacent structures 

and maintaining occlusal functionality. In 

situations where impacted wisdom teeth 

affect tooth alignment, using these resins in 

temporary devices helps stabilize the 

arches. Their high adaptability and 

compatibility with CAD/CAM 

technologies facilitate personalized 

treatments, contributing to effective 

recovery and maintenance of dental 

integrity [30-41]. 

Ceramic-filled composite resins, 

used for temporary prosthetic work, benefit 

from the integration of advanced 

biomaterials, improving both aesthetics 

and durability. Bioactive biomaterials, such 

as those with ceramic nanoparticles or 

antimicrobial properties, increase 

mechanical strength and protect oral 

tissues. In addition, the use of resorbable or 

controlled-release materials of therapeutic 

agents can accelerate postoperative healing 

and reduce inflammation. The 

development of these biomaterials allows 

personalized treatments, adapted to the 

needs of each patient, strengthening 

prosthetic integration and long-term 

functionality in modern clinical practice 

[42-53]. 

Another disadvantage is the 

difficulty in repairing these materials in 

case of minor defects. Compared to simple 

resins, where repairs can be carried out 

relatively easily, ceramic-filled composite 

resins require additional surface 

preparation and the use of special materials 

to ensure proper adhesion. This complexity 

can prolong treatment time and increase 

costs for the patient [54-56]. 

Additionally, handling these 

materials may require specific equipment 

and tools, such as high-performance curing 

lamps and compatible adhesives, which 

can pose a challenge for dental practices 

that do not have these resources. Also, for 



Romanian Journal of Oral Rehabilitation 

Vol. 17, No.1 January-March 2025 

 

661 
DOI : 10.62610/RJOR.2025.1.17.63 

dentists, the optimal use of these materials 

requires a thorough understanding of their 

characteristics as well as hands-on 

experience in handling them, which may 

imply a longer learning curve for those 

who are not familiar with these types of 

restorations [16,54-57]. 

Although ceramic-filled composite 

resins bring numerous benefits in the 

practice of temporary prosthetics, they are 

not without limitations. Higher costs, 

sensitivity to the application technique, 

challenges in long-term use and the 

complexity of repairs are aspects that must 

be taken into account by both doctors and 

patients. However, by adopting appropriate 

practices and using these materials 

correctly, many of these challenges can be 

overcome, thus ensuring excellent clinical 

outcomes [54-56]. 

 

Conclusions 

Ceramic-filled composite resins are 

a significant innovation in the field of 

temporary prosthetics, offering a 

remarkable combination of aesthetics, 

functionality and durability. These modern 

materials have managed to meet the 

increasingly complex requirements of 

patients and doctors, becoming a basic 

solution in temporary restorations. The 

integration of ceramic particles into the 

resin matrix ensures superior mechanical 

strength, allowing the use of these 

materials in areas subjected to intense 

occlusal forces.  

Another major advantage of hybrid 

composite resins is their compatibility with 

modern technologies, such as CAD/CAM 

systems, which allow for fast and accurate 

performance of custom temporary jobs. 

This helps to reduce treatment time and 

increase patient satisfaction. In addition, 

the materials are easy to handle, giving 

doctors flexibility and efficiency in the 

process of performing restorations. Their 

compatibility with modern dental 

adhesives ensures a stable and secure 

fixation, minimizing the risk of dislocation 

during temporary use. 

However, ceramic-filled composite 

resins are not without limitations. Higher 

costs compared to traditional materials and 

the need for an advanced level of 

knowledge for optimal handling can pose 

challenges for some dental practices. In 

addition, although the materials are 

resistant to wear and tear, use over long 

periods can affect performance, especially 

in wet oral conditions. The repair of these 

materials is more complex than in the case 

of acrylic resins, requiring specific 

equipment and techniques. 

The future prospects of these 

materials are promising. The development 

of resins with antimicrobial properties and 

deeper integration with digital technologies 

will bring significant improvements. 

Continuous research into optimising 

strength and aesthetics, including the use 

of nanoparticles, will enable the creation of 

even better performing materials. These 

advances will contribute to increasing the 

accessibility and efficiency of prosthetic 

treatments, transforming ceramic-filled 

composite resins into a standard of 

excellence in dental prosthetics. 

Ceramic-filled composite resins 

offer significant benefits in temporary 

prosthetics, combining innovation with 

modern clinical requirements. Although 

there are challenges associated with their 

use, their aesthetic, functional benefits and 

adaptability to new technologies position 

them as an indispensable material in 

today's dentistry. 
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