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ABSTRACT 

Polyether ether ketone is a high performing polymer gaining attraction in the field of dentistry. PEEK 

has exceptional properties, including biocompatibility, chemical resistance, and mechanical 

strength, make it an ideal choice for various dental applications like dental implants, removable 

dentures, fixed dentures, orthodontic wires etc. With the evolution of science and the advent of new 

technologies, PEEK is slowly paving way into pedodontics for the fabrication of crowns and space 

maintainers. This article explores the properties and applications of PEEK in paediatric dentistry. 
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INTRODUCTION 

 

Polyether ether ketone is a semi crystalline thermoplastic polymer belonging to the family of poly aryl ether 

ketone. PEEK was developed in 1978 by a team of English researchers initially served industrial purposes in the 

1980s, later transitioning to dental applications in 1992 (1). The chemical structure of PEEK consists of repeating 

units of three phenyl rings, two ester groups and one ketone group (2). The synthesis of Polyetheretherketone 

(PEEK) involves the condensation reaction between 4,4'-difluorobenzophenone and the disodium salt of 

hydroquinone in diphenyl sulphone or a similar polar solvent at 300°C, resulting in a thermoplastic with a melting 

point of 335°C (3). Polyetheretherketone (PEEK) exhibits a distinct set of characteristics, including high impact 

resistance and shock absorption, enhanced fracture toughness, effective stress distribution, and osseo-integrative 

capabilities. These attributes contribute to PEEK's expanding market presence in sectors requiring high-

performance materials. It is highly biocompatible and does not cause any cytotoxic damage to the living cells thus 

making it an apt biomaterial (4). The mechanical property of PEEK also adds up to its advantages in the field of 

dentistry. This material exhibits exceptional strength, stability, and stiffness, while also withstanding elevated 

temperatures, making it an ideal substitute for metal. Additionally, it boasts outstanding wear resistance and a low 

friction coefficient (5). The polymer has an elastic modulus of 3-4 GPa which is closer to that of bone (6). Due to 

these incredible properties, the application of PEEK in paediatric and preventive dentistry has been greatly 

studied. This article highlights the role of PEEK polymer in paediatric and preventive dentistry.  

 

 

PEEK CROWNS 
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The premature loss of aesthetically significant anterior teeth in paediatric patients can have profound 

psychological implications, potentially affecting self-esteem and personality development, emphasizing the 

importance of timely intervention (7). Conventional rehabilitation approaches for childhood tooth loss typically 

involved removable appliances with prosthetic teeth that were difficult for children to manage. Beretta et al 

reported 2 cases in which metal free PEEK crowns were used to replace missing deciduous teeth due to trauma 

and concluded that PEEK provides a comfortable and aesthetic solution for restoring smile and chewing function 

in children (8). PEEK polymer is highly compatible with reinforcing agents which further improved its 

characteristics like colour match, wear resistance and friction coefficient. A study by Arieira et al evaluated the 

tribological behaviour of SSC and TiO2 incorporated PEEK crowns which demonstrated that incorporation of 

TiO2 to PEEK can decrease the friction coefficient thus increasing the wear resistance of the crown (9).  

PEEK SPACEMAINTAINERS 

Following premature deciduous tooth loss, space retention for successor eruption is crucial in paediatric dentistry. 

Immediate space maintainer installation is recommended to prevent complications (10). Traditionally, orthodontic 

space maintainers have been the reliable solution. However, with PEEK's emergence in dentistry, its application 

in space maintainer fabrication has gained attention. PEEK based space maintainers demonstrated excellent space-

maintenance capabilities, exhibiting stability and durability with no instances of dislodgment, fracture, or material 

failure. Additionally, no allergic reactions were reported in the study by Ierardo et al (11). Another comparative 

study demonstrated superior patient comfort and pain-free outcomes with CAD/CAM PEEK space maintainers 

compared to conventional band and loop appliances, which were associated with mild to moderate pain. Moreover, 

the digital scanning process, clinical procedure, and aesthetic qualities of PEEK maintainers were well-received 

by paediatric patients (12). The findings demonstrate a significant preference for PEEK space maintainers over 

traditional band and loop appliances, highlighting their enhanced acceptability. 

PEEK IN PEDIATRIC ENDODONTICS 

Effective endodontic treatment relies heavily on thorough irrigation with chemical agents, complemented by 

mechanical preparation, to navigate the complex root canal anatomy and ensure optimal results. The intracanal 

irrigants are chemical components that must be stored and used in a more appropriate manner to prevent 

complications. Biomaterials possess the ability to remain unchanged thus making it a suitable material (6). PEEK 

is one such chemically inert polymer. - PEEK's notable resistance to EDTA, CHX, and NaOCl, combined with its 

low water absorption and damping characteristics, supports its recommendation for long-term endodontic 

applications (13).  

PEEK IN RESTORATIVE DENTISTRY 

An ideal aesthetic restorative material exhibits translucency and a natural tooth-like shade. While PEEK has a 

white surface, some shading is necessary. However, its hydrophobic properties and low surface energy pose 

challenges for long-term adhesive bonding. Sulphuric acid etching generates a rough surface topography, 

facilitating enhanced bonding with moisture-repelling composites. Despite limitations, PEEK's future in 

restorative dentistry is promising, with surface modifications improving its adhesive capabilities (14). 

 

CONCLUSION 

 

Polyetheretherketone (PEEK) computer-aided design/computer-aided manufacturing (CAD/CAM) crown provide 

a viable and clinically superior option compared to conventional method. Modern intraoral scanning technology 

makes dental appointments adventure, enjoyable and stress-free for kids. Like any other material PEEK also has 

disadvantages. The shear bond strength is still a point of debate. Because it is digitally designed, it is costly. But 

with the evolution of technology and advancing research, we could expect PEEK to be a promising material in 

the future of pedodontics 
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