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Abstract

The purpose of this study is to discuss the applications of PEEK in pediatric
dentistry and the advantages of PEEK material in terms of periodontal health. In
pediatric dentistry, there is a continuous search for biocompatible, esthetic, and
durable materials to overcome the limitations of conventional options such as
stainless steel and zirconia. Polyetheretherketone (PEEK), a high-performance
semicrystalline polymer, has emerged as a novel alternative due to its superior
mechanical properties, resistance to heat and chemicals, and an elastic modulus
comparable to human bone. This review aims to evaluate the material
characteristics of PEEK, its impact on periodontal health, and its clinical
applications within pediatric dentistry. PEEK is amenable to digitalization and can
be fabricated using CAD/CAM milling and 3D printing, ensuring precise fit and
patient comfort. In pediatric orthodontics and space maintenance, PEEK serves as
an esthetic, metal-free alternative, eliminating risks of nickel allergy while
providing high strength and significantly reduced weight compared to traditional
appliances. For restorative procedures, PEEK is utilized in crowns, endocrowns,
and post-core systems. Its shock-absorbing capability allows for favorable stress
distribution in dentin, reducing the risk of root fractures often associated with
rigid materials like metal or glass fibers. Additionally, its low specific gravity and
biocompatibility make it an effective material for obturators in treating cleft lip
and palate defects. Regarding periodontal health, polished PEEK surfaces
demonstrate low plaque affinity and acceptable surface roughness, supporting
gingival health. PEEK offers distinct advantages in pediatric dentistry, particularly
for patients requiring metal-free, lightweight, and shock-absorbing restorations.
While it presents a promising alternative to traditional materials, achieving
durable adhesion requires specific surface treatments, and further prospective
clinical studies are warranted to validate its long-term performance.
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1. Introduction

In dentistry, there is a constant search for ideal
techniques and new materials with improved properties
(1). However, for many applications, no single material
is available that can address all the challenges faced by
dental practitioners (2, 3). For a novel material to be
incorporated into advanced dental applications, it must
demonstrate biocompatibility, low plaque affinity, good
esthetic features, and mechanical properties that are
similar to those of dentin, enamel, and bone structures.
Recently, the PEEK material has been developed to meet
these requirements, offering superior biomechanical
properties, good tolerance by living tissues as opposed to
metallic materials, and improved esthetics (4).

PEEK is a high-performance engineering plastic.
PEEK is used in demanding applications in many
industries, including aerospace, automotive, electronics,
and medical technology, owing to its superior mechanical
properties, such as high resistance to heat, wear, and
fatigue, and excellent electrical insulation (5-7). As
demonstrated by in vitro studies, PEEK is a biocompatible
and inert material, and none of its components are
associated with cytotoxic, mutagenic, carcinogenic, or
immunogenic effects (3, 8, 9). In some studies, PEEK
composites with a porous scaffold structure impregnated
with bioactive materials have been designed to improve
the biological activity of PEEK (10-13). Moreover, PEEK
has good dimensional stability and an elastic modulus
between that of the cortical and cancellous bones (14).

PEEK has several applications in dental practice due
to its extraordinary mechanical properties, low elastic
modulus compared to metals, suitability for use in
individuals with an allergy to metals, and good esthetic
outcomes (1, 3, 15). The areas of PEEK use include dental
implants, fixed and removable prostheses, maxillofacial
prostheses, orthodontic wires, and space maintainers (1,
3, 16, 17).

2. Clinical and research consequences

2.1. The behavior of PEEK material on
periodontal tissues

PEEK material can be used as an implant, abutment, and
healing abutment in dental implantology because of its
non-allergenicity and biocompatibility, and in cases
where sinus perforations are avoided. The wear
properties and plaque accumulation levels of dental
materials are also important for periodontal tissue
health. In addition, the surface roughness of dental
materials affects their esthetic properties and wear
resistance. Surface roughness significantly affects the
plaque affinity of dental materials. A dental prosthesis
with a Ra value below 0.2 ym is considered to have an
acceptable surface roughness in terms of microbial
plaque adhesion (18, 19). PEEK was found to have a
higher nano surface roughness than processed titanium
(20). In a study by Benli et al., pure PEEK displayed a
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lower Ra value compared to polymethyl methacrylate
(PMMA), after wet polishing using 2500- and 4000-grit
silicon carbide paper (21). In a similar study, high-
performance polymers with different compositions
fabricated using CAD/CAM exhibited comparable surface
roughness. Pure PEEK, modified PEEK materials, and
fiber-reinforced resin composites have clinically
acceptable surface roughness (22).

Kurahashi et al. found clinically acceptable Ra
values after examining the effect of various polishing
protocols on the surface roughness of PEEK (23). In
another study, when biofilm formation on polished PEEK
and sandblasted PEEK was compared, greater surface
roughness and increased bacterial count were observed
on sandblasted PEEK (24).

Hahnel et al. evaluated biofilm formation on
different materials (zirconia, titanium, PMMA, and PEEK)
and observed lower or equal biofilm formation on PEEK
and PMMA surfaces than on zirconia and titanium
surfaces. The surface of PEEK is smoother than that of
zirconia and titanium (25). However, in a separate study
comparing the surface roughness of polished PEEK with
that of pure titanium (Cp-Ti) and titanium-6 aluminium-
4 vanadium (Ti6Al4V- a+B titanium alloy composed of 6%
aluminum and 4% vanadium), PEEK surfaces exhibited
greater roughness than Cp-Ti and Ti6Al4V surfaces.
Increased adhesion of Streptococcus sanguinis was
observed on PEEK surfaces compared to Ti6Al4V surfaces
(24).

2.2. Production methods of PEEK material

The characteristics and applications of PEEK in dental
practice have been investigated in many studies (26,27).
PEEK can be fabricated using the vacuum heat-pressing
and los-wax technique as well as CAD/CAM milling and
3D printing (28). Recently, removable PEEK prostheses
have been fabricated using 3D printers. This type of
additive manufacturing allows for complex designs (29).
Obturators manufactured using a 3D printed PEEK
framework have also been observed to fit well with oral
tissues. However, few studies have reported on the long-
term performance of 3D-printed PEEK materials (30).

Digital impressions obtained by using intraoral
scanners improve patient comfort by preventing gag
reflexes. CAD/CAM systems enable the fabrication of
more precise dental restorations by eliminating labor-
intensive work and human errors. In addition to the
aforementioned advantages, CAD/CAM systems provide
rapid, effective, and comfortable restorative solutions
and are considered an alternative to conventional
techniques. Intraoral scans offer a stress-free
experience, especially for uncooperative children, by
allowing breaks during the procedure and not requiring
rubber dam isolation while taking impressions.
Considering the high interest of today’s children in
digital devices, displaying the intraoral procedures on a
screen during scanning will improve child’s cooperation
(31, 32).

International Dental Research



Int Dent Res 2025; 15(2): 45-52

Akgiin et al.

In pediatric dentistry, the choice of treatment
should be based on the individual needs for restorative
materials. Treatment decisions should be made taking
into account the inherent advantages and shortcomings
of each material (1).

The novel PEEK material
CAD/CAM systems and 3D printers.

is fabricated using

3. The use of PEEK material in
pediatric dentistry

3.1. Space maintainers

In children, the preservation of deciduous teeth in the
mouth until they fall off on their own is important for
oral treatment planning (33, 34). Conventional
removable and fixed space maintainers (SMs) have been
used in dentistry for many years (35). Researchers found
that children using traditional space maintainers have
increased periodontal index scores and greater bacterial
accumulation in the oral cavity (36, 37). In addition,
higher nickel sensitivity has been reported in children
using intraoral appliances containing nickel, an allergen
(38).

In a study comparing intraoral nickel release from
space maintainers and stainless-steel crown (SSC)
restorations, greater nickel release was found for space
maintainers (39). It has also been reported that
conventional removable space maintainers exhibit
shrinkage and microcrack formation over time (40).

Researchers have suggested using an alternative
stainless steel alloy or covering it with a biocompatible
substance to avoid potential health risks in children. With
the help of CAD/CAM or 3-dimensional (3D) printing
technology, digital space maintainers (‘digitainer’) can
be fabricated using more innovative and biocompatible
materials, possibly with fewer drawbacks than
traditional space maintainers. Since the PEEK material is
metal-free, space maintainers made of PEEK can be used
in patients who are allergic to metals or dislike the
metallic taste owing to its natural tooth-color
appearance and favorable esthetics (40).

lerardo et al. reported that after a 9-month follow-
up, patients were extremely satisfied with the lingual
and palatal arch space maintainers made of CAD-CAM
PEEK material (40). Likewise, Kun et al. reported that
fixed bilateral space maintainers made of PEEK are 75%
lighter than their conventional counterparts (41).

In a study by Guo et al., who compared digital
removable pediatric space maintainers (SMs) made of
PEEK with those manufactured using traditional methods,
the digitally fabricated SMs exhibited a better fit on the
plaster model. In addition, the conventional fabrication
of SMs requires multiple steps and extensive polishing.
Therefore, the authors concluded that digital technology
is more feasible than conventional methods for producing
removable SMs (42).

In an in vitro study, Tokuc¢ et al. reported no
difference in the band fit of metallic band-loop SMs made
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of PEEK material (digital) and SMs fabricated using
conventional methods. CAD/CAM technology is
increasingly used in pediatric dentistry. The authors
noted that a comparison of conventional SMs with digital
SMs in terms of fracture resistance, patient comfort and
preference, and clinical success in future studies is
warranted (32).

Soni stated that CAD-CAM-fabricated ceramic SMs
may be a good alternative to traditional band-loop space
maintainers. The new ceramic appliance offered
advanced esthetics and was well tolerated by the
pediatric patient. However, it was noted that, since this
material is the first of its kind, further clinical research
is needed to confirm the success of the new SM over time
(43). We believe that CAD-CAM-milled PEEK may also
serve as an alternative SM material.

Furthermore, for use in space maintainers, the dull
appearance of the PEEK material can be addressed by
the addition of whitening agents (42). Pure PEEK
material has a brownish or gray color, which limits its
clinical applications. In previous studies, titanium
dioxide and ceramic particles have been added to the
substrate to obtain appropriate tooth colors. However,
the colors obtained to date are still limited as compared
to dental shade guidelines. It has been recommended
that PEEK be veneered with resin composite to mimic
vivid enamel shades. Further research is required to
provide more color options for PEEK (28).

3.2. Pediatric orthodontics

PEEK has been considered for use in orthodontics
because of its advanced esthetic features, which make
it suitable for patients who prefer metal-free appliances.
The acceptable chemical and physical characteristics,
biocompatibility, low plaque affinity, and dimensional
stability of PEEK account for its increasing use in
dentistry (40, 44).

PEEK is regarded as a metal-free, esthetic archwire
because of its high bending strength, ability to produce
orthodontic forces similar to nickel-titanium (NiTi)
wires, and low water absorption (45).

Compared to orthodontic wires made of traditional
polymers, such as polyethylene sulfone (PES) and
polyvinyl difluoride (PVDF), PEEK wires offer greater
orthodontic strength. In addition, PEEK can be used as
an alternative to Ni-Ti and titanium-molybdenum (Ti-Mo)
because it provides similar orthodontic forces (45,46).

In a study by Kadhum and Alhuwaizi comparing the
performance of 0.8 mm round PEEK wires to
conventional retainers bonded with 4 mm composites in
terms of debonding and pull-out forces, the PEEK wires
showed a performance similar to that of conventional
retainers (47). In line with the aforementioned data, we
think that PEEK wires can be used as splint wires in
children after dental trauma.

The PEEK material is radiolucent and therefore not
associated with artifacts on panoramic radiography
obtained during orthodontic treatment (48).
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There is an increasing demand in modern
orthodontics for non-metallic products. With the
widespread use of digital technologies, the PEEK material
seems promising for the design of custom-made
orthodontic wires (44).

3.3. Use of PEEK for tooth restoration

The prevalence of caries in primary dentition is quite
high across the world (49). Stainless-steel crowns (SSCs)
have been recommended for the restoration of
multisurface lesions to achieve long-term success (50,
51). Although SSCs have high success rates, they have
poor esthetics compared to other restorations.
Prefabricated zirconia crowns have overcome esthetic
concerns. However, their clinical use is limited by the
requirement for an extended preparation phase,
resulting in excessive gingival bleeding, as well as its
rigid, non-flexible nature, and high cost (50, 52, 53).

PEEK serves as a cushion against occlusal forces
owing to its low elastic modulus (3.0-5.5 GPa)(28).

Teng et al. reported that, through a combination of
polydopamine (PDA) coating and plasma pretreatment,
the bonding of the PEEK material could be improved.
They noted that PEEK might represent a potential option
and an alternative to ceramic crowns for restoring
primary dentition in the future (52).

Because PEEK has a dull appearance with a white-
to-gray color, it fails to meet aesthetic expectations.
Therefore, PEEK restorations need to be covered with
esthetic materials, such as veneering resins. The fracture
load of a PEEK framework without veneering was
reported to be 1385 N. This corresponds to approximately
2.5 times the average bite force in the posterior region
(54).

PEEK is naturally radiolucent and can be used with
imaging techniques such as computed tomography (CT),
magnetic resonance imaging (MRI), and X-ray imaging.
The radiolucency of PEEK allows for the examination,
diagnosis, and treatment of clinical dental diseases
without the need to remove or modify the framework
(16).

One of the major advantages of PEEK is its ability to
bond with indirect light-cured composites. To meet
esthetic requirements, this material with low
translucency can be coated with resin composites. In
addition, Zorba et al. reported that the conventional
coating method failed to achieve optimal bonding
between PEEK and resin composites. In their study which
evaluated the effects of various surface conditioning and
curing techniques on shear bond strength of direct and
indirect composite materials, higher shear bond strength
was found after sulfuric acid treatment, etching with
alumina particles, and plasma treatment (55).

Effective bonding is a prerequisite for using the PEEK
material as a prefabricated crown. However, it is
difficult to obtain strong and durable adhesion with
dental materials because of their inherent properties,
such as surface hydrophobicity, low surface energy, and
chemically inert surfaces. Thus, a number of studies have
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addressed these concerns using different surface
treatment methods. Studies have shown that adequate
bonding cannot be achieved when the PEEK polymer is
veneered without any surface modification (52).

With the help of resin systems, good adhesion of the
PEEK material to the tooth can be obtained. Therefore,
it has been suggested that PEEK can be a successful
alternative for inlay, onlay, endocrown, and post-core
restorations in teeth with severely damaged crowns (56).

Although the use of inlay, onlay, endocrown, and
post-core restorations is uncommon in children, they can
be preferred especially for teeth with extensive coronal
destruction. In a study by Tekin et al. evaluating the use
of PEEK in post-core restorations, PEEK caused less stress
in both the tooth and restoration than other post
materials because its elastic modulus was close to that
of dentin (57). Benli et al. compared post systems
fabricated using PEEK, fiber, and metal and observed the
highest tensile strength in the PEEK group among
restorations completed using appropriate adhesive
materials. They noted that there was no significant
difference among the failed specimens, and that the
bonding failure generally resulted from problems with
adhesives (58).

Nahar et al. conducted a study where they
compared the von Mises stress distribution was compared
among four post systems, including fiber-reinforced
composite post (FRC), carbon fiber-reinforced PEEK post
(CFR-PEEK), glass fiber-reinforced PEEK post (GFR-
PEEK), and prefabricated polyetherkethoneketone post
(PEKK), used for the restoration of endodontically
treated teeth. In that study, under the forces applied,
the CFR-PEEK post group exhibited minimal von Mises
stress, whereas the PEKK prefabricated post showed
maximal von Mises stress in the dentin. Moreover, since
the porcelain-fused-to-metal crown (PFM) and PEEK
crown displayed comparable stress in the dentin, it was
suggested that PEEK crowns can be used as an alternative
to PFM crowns (59).

In a study by Ibrahim et al., who examined the
biomechanical and thermal stress of the PEEK
prefabricated post and commonly used conventional
prefabricated glass fiber and titanium posts, the PEEK
prefabricated post exhibited less stress in the dentin
compared to other post materials, with a lower
incidence of vertical root fractures. Additionally, it was
observed that the glass fiber post produced the highest
temperatures in the restored dental components,
followed by prefabricated and titanium posts (60).

Consistently, in a study by Lee et al. comparing the
mechanical properties of the PEKK post-core system with
gold and glass fiber post-core systems, PEEK exhibited a
similar stress distribution in dentin owing to its lower
elastic modulus and high resistance to failure (61).

As the PEEK polymer contains 20% ceramic fillers, it
has outstanding mechanical properties and good tissue
compatibility. One of the most important advantages of
the PEEK polymer is that it shows good bonding to dentin
tissue when cemented with resin cement. Considering
these favorable properties, the PEEK polymer may be a
viable alternative for endocrown restorations for teeth
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with extensive loss of dental material after root canal
treatment (62).

It has been recommended that endocrown
restorations be made of reinforced ceramics to achieve
esthetic outcomes, durability, and good bonding
strength. However, reinforced ceramics are extremely
hard and can induce stress accumulation in the tooth.
The PEEK material and composite systems exhibit shock-
absorbing properties owing to their more flexible
structures. In a study using a PEEK framework veneered
with indirect resin composite for endocrown restoration
of an extensively damaged upper molar, the PEEK
material was successfully maintained at a follow-up visit
22 months later. Hence, PEEK may serve as a suitable
alternative material for endocrown restorations. In
addition, the translucency of PEEK facilitates the
detection of secondary caries. Long-term studies are
warranted for the wider clinical use of the PEEK material
(26). It has been found that the fracture strength of PEEK
material is more successful in endocrown treatment than
zirconia material (63).

The manufacturing and commercialization of
colored PEEK materials can potentially lead to their
widespread use in esthetic pediatric appliances with the
help of CAD-CAM technologies (1).

In a study by Cekic-Nagas et al., which evaluated the
flexural strength of different inlay materials, fiber
reinforcement was observed to increase the flexural
strength of the dental bridges. Inlay-retained dental
bridges made of PEEK using a CAD-CAM fiber block
displayed high flexural strength. The compatibility of the
PEEK material with adhesive systems is crucial for the
adhesion of an inlay restoration to the tooth and for quick
repair in the case of a possible fracture or degradation
(56).

Because of the low surface energy of PEEK, the
surfaces of the PEEK material must be cleaned and
roughened to ensure good adhesion between the PEEK
and resin composite. Rocha et al. examined the bond
strength of PEEK to dentin after different surface
treatments and suggested that coating the PEEK surface
with silica and sandblasting with aluminum oxide
particles produced better adhesion compared to sulfuric
acid etching (64). Following appropriate surface
roughening, acetone- or phosphate-based methacrylate
or tribochemicals may be preferred for lining (65). In
addition, it is known that the use of bonding agents to
increase bonding has a key role in the adhesion of PEEK
to resin materials (66).

Another advantage of PEEK material is that it does
not cause wear on the antagonist teeth in short-term
clinical follow-ups (67).

3.4. Use of PEEK in jaw defects

The PEEK material can be used in patients with cleft
lip/palate defects because of its biocompatibility, low
density (1.31 g/cm?), elastic modulus close to that of
human bone, resistance to cracking, easy polishing and
processing. Costa-Palau et al. fabricated a maxillary
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obturator prosthesis using PEEK for a patient with an
extensive oronasal defect and suggested that PEEK can
be a viable alternative to conventional materials (68).
Similarly, Ding et al. fabricated obturators from PEEK
using 3D printers for the treatment of patients (30).

3.5. Use of PEEK in endodontic treatment

It has been observed that polymer tips used for
ultrasonic activation in root canal irrigation are
associated with a lower risk of fracture and less dentin
damage than metal tips. For this reason, tips made of
PEEK and polyamide (PA6) have been designed as new-
generation polymer tips. Kucher et al. evaluated the
chemical resistance of PEEK and polyamide (PA6) against

a number of irrigants, including
ethylenediaminetetraacetic acid (EDTA) 20%,
chlorhexidine gluconate (CHX) 2%, and sodium

hypochlorite (NaOCl) 5.2%. Both polymers were found to
be resistant to the tested irrigants, with no significant
changes in surface and mechanical properties. As a
result, they suggested that PEEK can be regarded as a
material for reusable irrigation tips, especially because
of its structural dynamic characteristics and high
chemical resistance (69).

4. Conclusion

Owing to the shortcomings of the existing materials used
in dental practice, dentistry is constantly evolving in
search of advanced materials. The outstanding features
of the PEEK material led to its widespread use in adult
dentistry. Owing to additive manufacturing and 3D
processes in the era of digitalization, the use of PEEK as
an alternative material for pediatric appliances is
currently being evaluated. In particular, we believe that
with its improved features, PEEK can fulfill esthetic
expectations in pediatric dentistry. Since PEEK polymer
is a novel material, prospective clinical studies are
warranted to confirm its suitability for use in the dental
treatment of pediatric patients.

Disclosures

Peer-review: Externally peer-reviewed.

Author Contributions: Conception - S.E.A.; Design - S.E.A., S.Y.;
Supervision - S.Y., S.T.; Materials -S.E.A., S.Y.; Data Collection
and/or Processing - S.E.A.; Analysis and/or Interpretation -
S.E.A., S.Y.; Literature Review - S.Y., S.T.; Writer -S.E.A,;
Critical Review - S.E.A., S.T.

Conflict of Interest: No conflict of interest was declared by the
authors.

89



Akgiin et al.

Int Dent Res 2025; 15(2): 45-52

Funding: The authors declared that this study has received no
financial support.

References

90

Mushtaq A, Chawla S, Perween N, Gupta R. PEEK: A futuristic
dental material in pediatric dentistry. J Pediatr Dent.
2021;7(2):72-74. https://doi.org/10.14744/JPD.2021.04_37
Quinn JB, Sundar V, Lloyd IK. Influence of microstructure and
chemistry on the fracture toughness of dental ceramics. Dent
Mater. 2003;19:603-611.
https://doi.org/10.1016/50109-5641(03)00002-2

Tekin S, Cangiil S, Adigiizel O, Deger Y. Areas for use of PEEK
material in dentistry. Int Dent Res. 2018;8(2):84-92.
https://doi.org/10.5577/intdentres.2018.vol8.n02.6
Skirbutis G, Dzinguté A, Masilidnaité V, Sulcaité G, Zilinskas J.
A review of PEEK polymer's properties and its use in
prosthodontics. Stomatologija. 2017;19(1):19-23.

Shekar RI, Kotresh TM, Rao PMD, Kumar K. Properties of high
modulus PEEK yarns for aerospace applications. J Appl Polym
Sci. 2009;112:2497-2510. https://doi.org/10.1002/app.29765
Apeldorn T, Keilholz C, Wolff-Fabris F, Altstadt V. Dielectric
properties of highly filled thermoplastics for printed circuit
boards. J Appl Polym Sci. 2013;128:3758-3770.
https://doi.org/10.1002/app.38602

Kurtz SM, Devine JN. PEEK biomaterials in trauma, orthopedic,
and spinal implants. Biomaterials. 2007;28:4845-4869.
https://doi.org/10.1016/j.biomaterials.2007.07.013

Rivard CH, Rhalmi S, Coillard C. In vivo biocompatibility
testing of peek polymer for a spinal implant system: a study in
rabbits. J Biomed Mater Res. 2002;62:488-498.
https://doi.org/10.1002/jbm.10159

Wenz LM, Merritt K, Brown SA, Moet A, Steffee AD. In vitro
biocompatibility of polyetheretherketone and polysulfone
composites. J Biomed Mater Res. 1990;24:207-215.
https://doi.org/10.1002/jbm.820240207

Katzer A, Marquardt H, Westendorf J, Wening JV.
Polyetheretherketone - cytotoxicity and mutagenicity in vitro.
Biomaterials. 2002;23:1749-1759.
https://doi.org/10.1016/50142-9612(01)00300-3

Barkarmo S, Wennerberg A, Hoffman M, et al. Nano-
hydroxyapatite-coated PEEK implants: a pilot study in rabbit
bone. J Biomed Mater Res. 2013;101:465-471.
https://doi.org/10.1002/jbm.a.34358

Wu XM, Liu XC, Wei J, Ma J, Deng F, Wei SC. Nano-TiO2/PEEK
bioactive composite as a bone substitute material: in vitro and
in vivo studies. Int J Nanomedicine. 2012;7:1215-1225.
https://doi.org/10.2147/1JN.S28101

Tan KH, Chua CK, Leong KF, et al. Scaffold development using
selective  laser sintering of  polyetheretherketone-
hydroxyapatite biocomposite blends. Biomaterials.
2003;24:3115-3123.
https://doi.org/10.1016/50142-9612(03)00131-5

Skinner HB. Composite technology for total hip arthroplasty.
Clin Orthop Relat Res. 1988;235:224-236.
https://doi.org/10.1097/00003086-198810000-00022

Saeed F, Muhammad N, Khan AS, et al. Prosthodontics dental
materials: from conventional to unconventional. Mater Sci Eng
C Mater Biol Appl. 2020;106:1101671.
https://doi.org/10.1016/j.msec.2019.110167

Akay C, Ersoz MB. PEEK in dentistry, properties, and
application areas. Int Dent Res. 2020;10(2):60-65.
https://doi.org/10.5577/intdentres.2020.vol10.n02.6

Zhou L, Qian Y, Zhu Y, Liu H, Gan K, Guo J. The effect of
different surface treatments on the bond strength of PEEK
composite materials. Dent Mater. 2014;30(8):209-215.
https://doi.org/10.1016/j.dental.2014.03.011

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

Vulovi¢ S, Todorovic A, Stanci¢ I, et al. A study on the surface
properties of different commercially available CAD/CAM
materials for implant-supported restorations. J Esthet Restor
Dent. 2022;34:1132-1141.
https://doi.org/10.1111/jerd. 12958

Yap AUJ, Mok BYY. Surface finish of a new hybrid aesthetic
restorative material. Oper Dent. 2002;27:161-166.

D'Ercole S, Cellini L, Pilato S, et al. Material characterization
and Streptococcus oralis adhesion on Polyetheretherketone
(PEEK) and titanium surfaces used in implantology. J Mater Sci
Mater Med. 2020;31(10):84.
https://doi.org/10.1007/s10856-020-06408-3

Benli M, Eker Glimis B, Kahraman Y, et al. Surface roughness
and wear behavior of occlusal splint materials made of
contemporary and high-performance polymers. Odontology.
2020;108:240-250.
https://doi.org/10.1007/510266-019-00463-1

Batak B, Cakmak G, Johnston WM, Yilmaz B. Surface
roughness of high-performance polymers used for fixed
implant-supported prostheses. J Prosthet Dent.
2021;126(2):254.e1-254.€6.
https://doi.org/10.1016/j.prosdent.2020.11.029

Kurahashi K, Matsuda T, Ishida Y, Ichikawa T. Effect of
polishing  protocols on the surface roughness of
Polyetheretherketone. J Oral Sci. 2020;62:40-42.
https://doi.org/10.2334/josnusd.18-0473

Barkarmo S, Longhorn D, Leer K, et al. Biofilm formation on
Polyetheretherketone and titanium surfaces. Clin Exp Dent
Res. 2019;5:427-437. https://doi.org/10.1002/cre2.205
Hahnel S, Wieser A, Lang R, Rosentritt M. Biofilm formation
on the surface of modern implant abutment materials. Clin
Oral Implant Res. 2015;26:1297-1301.
https://doi.org/10.1111/clr.12454

Zoidis P, Bakiri E, Polyzois G. Using modified
polyetheretherketone (PEEK) as an alternative material for
endocrown restorations: a short-term clinical report. J
Prosthet Dent. 2017;117(3):335-339.
https://doi.org/10.1016/j.prosdent.2016.08.009

Najeeb S, Zafar MS, Khurshid Z, Siddiqui F. Applications of
polyetheretherketone (PEEK) in oral implantology and
prosthodontics. J Prosthodont Res. 2016;60(1):12-19.
https://doi.org/10.1016/j.jpor.2015.10.001

Liu Y, Fang M, Zhao R, et al. Clinical applications of
polyetheretherketone in removable dental prostheses:
accuracy, characteristics, and performance. Polymers.
2022;14(21):4615. https://doi.org/10.3390/polym14214615
Punia U, Kaushik A, Garg RK, Chhabra D, Sharma A. 3D
printable biomaterials for dental restoration: a systematic
review. Mater Today Proc. 2022;63:566-572.
https://doi.org/10.1016/j.matpr.2022.04.018

Ding L, Chen X, Zhang J, Wang R, Wu G. Digital fabrication of
a maxillary obturator prosthesis by using a 3-dimensionally
printed Polyetheretherketone framework. J Prosthet Dent.
2023;129(1):230-233.
https://doi.org/10.1016/j.prosdent.2021.04.002

Yilmaz H, Aydin MN. Digital versus conventional impression
method in children: comfort, preference and time. Int J
Paediatr Dent. 2019;29(6):728-735.
https://doi.org/10.1111/ipd. 12566

Tokuc M, Yilmaz H. Comparison of fit accuracy between
conventional and CAD/CAM-fabricated band-loop space
maintainers. Int J Paediatr Dent. 2022;32(5):764-771.
https://doi.org/10.1111/ipd.12955

Northway WM. The not-so-harmless maxillary primary first
molar extraction. J Am Dent Assoc. 2000;131:1711-1720.
https://doi.org/10.14219/jada.archive.2000.0117

Watt E, Ahmad A, Adamji R, Katsimbali A, Ashley P, Noar J.
Space maintainers in the primary and mixed dentition-a
clinical guide. Br Dent J. 2018;225(4):293-298.
https://doi.org/10.1038/sj.bdj.2018.650

Dhanotra Kiran GS, Bhatia R. Digitainers-digital space
maintainers: a review. Int J Clin Pediatr Dent. 2021;14(Suppl
1):69-75. https://doi.org/10.5005/jp-journals-10005-2040
Arikan V, Kizilci E, Ozalp N, Ozcelik B. Effects of fixed and
removable space maintainers on plaque accumulation,

International Dental Research


https://doi.org/10.14744/JPD.2021.04_37
https://doi.org/10.1016/S0109-5641(03)00002-2
https://doi.org/10.5577/intdentres.2018.vol8.no2.6
https://doi.org/10.1002/app.29765
https://doi.org/10.1002/app.38602
https://doi.org/10.1016/j.biomaterials.2007.07.013
https://doi.org/10.1002/jbm.10159
https://doi.org/10.1002/jbm.820240207
https://doi.org/10.1016/S0142-9612(01)00300-3
https://doi.org/10.1002/jbm.a.34358
https://doi.org/10.2147/IJN.S28101
https://doi.org/10.1016/S0142-9612(03)00131-5
https://doi.org/10.1097/00003086-198810000-00022
https://doi.org/10.1016/j.msec.2019.110167
https://doi.org/10.5577/intdentres.2020.vol10.no2.6
https://doi.org/10.1016/j.dental.2014.03.011
https://doi.org/10.1111/jerd.12958
https://doi.org/10.1007/s10856-020-06408-3
https://doi.org/10.1007/s10266-019-00463-1
https://doi.org/10.1016/j.prosdent.2020.11.029
https://doi.org/10.2334/josnusd.18-0473
https://doi.org/10.1002/cre2.205
https://doi.org/10.1111/clr.12454
https://doi.org/10.1016/j.prosdent.2016.08.009
https://doi.org/10.1016/j.jpor.2015.10.001
https://doi.org/10.3390/polym14214615
https://doi.org/10.1016/j.matpr.2022.04.018
https://doi.org/10.1016/j.prosdent.2021.04.002
https://doi.org/10.1111/ipd.12566
https://doi.org/10.1111/ipd.12955
https://doi.org/10.14219/jada.archive.2000.0117
https://doi.org/10.1038/sj.bdj.2018.650
https://doi.org/10.5005/jp-journals-10005-2040

Int Dent Res 2025; 15(2): 45-52

Akgiin et al.

37.

38.

39.

40.

11.

42.

43.

44,

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

periodontal health, candidal and Enterococcus faecalis
carriage. Med Princ Pract. 2015;24(4):311-317.
https://doi.org/10.1159/000430787

Hosseinipour ZS, Poorzandpoush K, Heidari A, Ahmadi M.
Assessment of periodontal parameters following the use of
fixed and removable space maintainers in 6-12-year olds. Int
J Clin Pediatr Dent. 2019;12(5):405-409.
https://doi.org/10.5005/jp-journals-10005-1606

Feasby WH, Ecclestone ER, Grainger RM. Nickel sensitivity in
pediatric dental patients. Pediatr Dent. 1988;10(2):127-129.
Kulkarni P, Agrawal S, Bansal A, et al. Assessment of nickel
release from various dental appliances used routinely in
pediatric dentistry. Indian J Dent. 2016;7(2):81-85.
https://doi.org/10.4103/0975-962X.184649

lerardo G, Luzzi V, Lesti M, et al. PEEK polymer in
orthodontics: a pilot study on children. J Clin Exp Dent.
2017;9(10):1271-1275. https://doi.org/10.4317/jced.54010
Kun J, Dinggui Z, Wei L, et al. Clinical application of digital
space maintainer fabricated by polyetherketoneketone for
premature loss of deciduous teeth [J/CD]. Chin J Stomatol.
2019;13:368-372.

Guo H, Wang Y, Zhao Y, et al. Computer-aided design of
polyetheretherketone for application to removable pediatric
space maintainers. BMC Oral Health. 2020;20(1).
https://doi.org/10.1186/s12903-020-01184-6

Soni HK. Application of CAD-CAM for fabrication of metal-free
band and loop space maintainer. J Clin Diagn Res.
2017;11(2):14-16.
https://doi.org/10.7860/JCDR/2017/23459.9246

Paglia M, Beretta M, Quinzi V, Colombo S. PEEK polymer in
orthodontics: a scoping review. Eur J Paediatr Dent.
2022;23(2):137-139.
https://doi.org/10.23804/ejpd.2022.23.02.10

Maekawa M, Kanno Z, Wada T, et al. Mechanical properties of
orthodontic wires made of super engineering plastic. Dent
Mater J. 2015;34(1):114-119.
https://doi.org/10.4012/dmj.2014-202

Tada Y, Hayakawa T, Nakamura Y. Load-deflection and
friction properties of PEEK wires as alternative orthodontic
wires. Materials (Basel). 2017;10(8):914.
https://doi.org/10.3390/ma10080914

Kadhum AS, Alhuwaizi AF. The efficacy of polyether-ether-
ketone wire as a retainer following orthodontic treatment.
Clin Exp Dent Res. 2021;7(3):302-312.
https://doi.org/10.1002/cre2.377

Beretta M, Federici Canova F, Gianolio A, et al. ZeroExpander:
Metal-free automatic palatal expansion for special-needs
patients. Eur J Paediatr Dent. 2021;22(2):151-154.

Ludwig KH, Fontana M, Vinson LA, Platt JA, Dean JA. The
success of stainless steel crowns placed with the Hall
technique: a retrospective study. J Am Dent Assoc.
2014;145(12):1248-1253.
https://doi.org/10.14219/jada.2014.89

Santamar RM, Abudrya MH, Gul G, Mourad MS, Gomez GF,
Zandona AGF. How to intervene in the caries process: dentin
caries in primary teeth. Caries Res. 2020;54(4):306-323.
https://doi.org/10.1159/000508899

Korolenkova MV, Arzumanyan AP. Effectiveness of fillings and
stainless-steel pediatric crowns for primary molars
restoration: the results of prospective randomized split mouth
study. Stomatologiia. 2019;98:83-86.
https://doi.org/10.17116/stomat20199803183

Teng R, Meng Y, Zhao X, et al. Combination of polydopamine
coating and plasma pretreatment to improve bond ability
between PEEK and primary teeth. Front Bioeng Biotechnol.
2021;8:630094. https://doi.org/10.3389/fbioe.2020.630094
Aiem E, Smail-Faugeron V, Muller-Bolla M. Aesthetic
preformed paediatric crowns: systematic review. Int J
Paediatr Dent. 2017;27:273-282.
https://doi.org/10.1111/ipd.12260

Taufall S, Eichberger M, Schmidlin PR, Stawarczyk B. Fracture
load and failure types of different veneered
polyetheretherketone fixed dental prostheses. Clin Oral
Investig. 2016;20(9):2493-2500.
https://doi.org/10.1007/s00784-016-1777-4

International Dental Research

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

69.

Zorba YO, Ilday NO, Bayindir YZ, Demirbuga S. Comparing the
shear bond strength of direct and indirect composite inlays in
relation to different surface conditioning and curing
techniques. Eur J Dent. 2013;7(4):436-441.
https://doi.org/10.4103/1305-7456.120679

Cekic-Nagas |, Azeez GM. Prosthetic restorations of severely
damaged endodontically-treated teeth. 7tepe Klinik.
2019;15(2):231-241.
https://doi.org/10.5505/yeditepe.2019.36449

Tekin S, Adiguzel O, Cangul S, Atas O, Erpacal B. Evaluation
of the use of PEEK material in post-core and crown
restorations using finite element analysis. Am J Dent.
2020;33(5):251-257.

Benli M, Eker Giimii B, Kahraman Y, Huck O, Ozcan M. Surface
characterization and bonding properties of milled
polyetheretherketone dental posts. Odontology. 2020;108:
596-606. https://doi.org/10.1007/510266-020-00484-1

Nahar R, Mishra SK, Chowdhary R. Evaluation of stress
distribution in an endodontically treated tooth restored with
four different post systems and two different crowns-A finite
element analysis. J Oral Biol Craniofac Res. 2020;10(4):719-
726. https://doi.org/10.1016/j.jobcr.2020.10.004

Ibrahim RO, Al-Zahawi AR, Sabri LA. Mechanical and thermal
stress evaluation of PEEK prefabricated post with different
head design in endodontically treated tooth: 3D-finite
element analysis. Dent Mater J. 2021;40(2):508-518.
https://doi.org/10.4012/dmj.2020-053

Lee KS, Shin JH, Kim JE, et al. Biomechanical evaluation of a
tooth restored with high-performance polymer PEKK post-core
system: A 3D finite element analysis. Biomed Res Int.
2017:1373127. https://doi.org/10.1155/2017/1373127
Caliskan C. Dis Hekimliginde Polietereterketon (PEEK). Dent &
Med J-R. 2020;2(3):84-94.

El-Hosary AM, Al-Zordk W, Abdelkader A, Ghazy M. Influence
of material type and preparation depth on the fracture
resistance of endocrown restoration. Egypt Dent J. 2022;
68(1):597-605.
https://doi.org/10.21608/edj.2021.92662.1770

Rocha RFV, Anami LC, Campos TMB, Melo RMD, Souza RODA,
Bottino MA. Bonding of the polymer polyetheretherketone
(PEEK) to human dentin: effect of surface treatments. Braz
Dent J. 2016;27(6):693-699.
https://doi.org/10.1590/0103-6440201600796

Rosentritt M, Preis V, Behr M, Sereno N, Kolbeck C. Shear bond
strength between veneering composite and PEEK after
different surface modifications. Clin Oral Investig.
2015;19(3):739-744.
https://doi.org/10.1007/s00784-014-1294-2

Stawarczyk B, Keul C, Beuer F, Roos M, Schmidlin PR. Tensile
bond strength of veneering resins to PEEK: impact of different
adhesives. Dent Mater J. 2013;32(3):441-448.
https://doi.org/10.4012/dmj.2013-011

Kimura H, Morita K, Nishio F, Abekura H, Tsuga K. Clinical
report of six-month follow-up after cementing PEEK crown on
molars. Sci Rep. 2022;12(1):19070.
https://doi.org/10.1038/s41598-022-23458-5

Costa-Palau S, Torrents-Nicolas J, Brufau-de Barbera M,
Cabratosa-Termes J. Use of polyetheretherketone in the
fabrication of a maxillary obturator prosthesis: a clinical
report. J Prosthet Dent. 2014;112(3):680-682.
https://doi.org/10.1016/j.prosdent.2013.10.026

Kucher M, Dannemann M, Modler N, Hannig C, Weber MT.
Effects of endodontic irrigants on material and surface
properties of biocompatible thermoplastics. Dent J (Basel).
2019;7(1):26. https://doi.org/10.3390/dj7010026

91


https://doi.org/10.1159/000430787
https://doi.org/10.5005/jp-journals-10005-1606
https://doi.org/10.4103/0975-962X.184649
https://doi.org/10.4317/jced.54010
https://doi.org/10.1186/s12903-020-01184-6
https://doi.org/10.7860/JCDR/2017/23459.9246
https://doi.org/10.23804/ejpd.2022.23.02.10
https://doi.org/10.4012/dmj.2014-202
https://doi.org/10.3390/ma10080914
https://doi.org/10.1002/cre2.377
https://doi.org/10.14219/jada.2014.89
https://doi.org/10.1159/000508899
https://doi.org/10.17116/stomat20199803183
https://doi.org/10.3389/fbioe.2020.630094
https://doi.org/10.1111/ipd.12260
https://doi.org/10.1007/s00784-016-1777-4
https://doi.org/10.4103/1305-7456.120679
https://doi.org/10.5505/yeditepe.2019.36449
https://doi.org/10.1007/s10266-020-00484-1
https://doi.org/10.1016/j.jobcr.2020.10.004
https://doi.org/10.4012/dmj.2020-053
https://doi.org/10.1155/2017/1373127
https://doi.org/10.21608/edj.2021.92662.1770
https://doi.org/10.1590/0103-6440201600796
https://doi.org/10.1007/s00784-014-1294-2
https://doi.org/10.4012/dmj.2013-011
https://doi.org/10.1038/s41598-022-23458-5
https://doi.org/10.1016/j.prosdent.2013.10.026
https://doi.org/10.3390/dj7010026

	1. Introduction
	2. Clinical and research consequences
	2.1. The behavior of PEEK material on periodontal tissues
	2.2. Production methods of PEEK material
	3. The use of PEEK material in pediatric dentistry
	3.1. Space maintainers
	3.2. Pediatric orthodontics
	3.3. Use of PEEK for tooth restoration
	3.4. Use of PEEK in jaw defects
	3.5. Use of PEEK in endodontic treatment
	4. Conclusion
	Disclosures
	References

