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Introduction : 
Malocclusion is one of the most common 

oral conditions marked by malalignment 

of the teeth and is considered a major 

concern for oral hygiene and dental  

health (1). Extra-oral anchorage devices 

were widely used in complex 

malocclusion treatment, but they still  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
depend on patient cooperation, while intra-

oral anchorage devices (such as 

transpalatal arch) eliminate the need for 

patient compliance, but they are 

insufficient for absolute anchorage (2). 

Orthodontic mini-screws (OMSs) are 

relatively new devices which supply stable 
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Abstract 

Background: Orthodontic mini-screws (OMSs), also known as 

temporary anchorage devices (TADs), are essential for managing 

complex malocclusions. However, the use of traditional 

materials, such as titanium and stainless steel, has restrictions that 

include stress shielding, aesthetic limitations, and incompatibility 

with various imaging modalities. Poly-ether-ether-ketone (PEEK), 

a biocompatible thermoplastic polymer, possesses mechanical 

properties close to that of bone and therefore presents an excellent 

alternative. 

Objective: To assess the suitability of PEEK as a material for 

OMSs, outline benefits of PEEK compared with metallic 

counterparts, and identify gaps in current research. 

Methods: An existing literature search was performed, utilizing 

internet sources, such as Google Scholar and PubMed, focusing 

on properties, dental and orthodontic applications of PEEK.  

Conclusion: PEEK’s favorable biomechanical compatibility, 

radiological advantage, and existing success in other dental 

applications make it a potential candidate for OMSs. However, 

there is a remarkable lack in studying the possibility of PEEK 

based OMSs. Further research is needed to confirm their 

performance trends, optimize design parameters, and set 

guidelines for incorporation in the field of orthodontics. 
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anchorage without the need of patient 

compliance (3). Poly-ether-ether-ketone 

(PEEK) has been suggested for OMSs 

due to its biocompatibility and Young's 

modulus which is closer to bone which 

may lead to reducing the stress shielding 

phenomenon. A new finite element 

analysis study showed an acceptable 

PEEK mini-screw performance in 

comparison with titanium controls (4). 

Although PEEK based dental implants 

have inferior osseointegration in 

comparison to conventional materials, this 

is not necessarily a drawback in case of 

OMSs since they are used temporarily (5). 

However, there is a complete lack in 

literature of actual fabrication of PEEK 

based OMSs. 

 

Methodology 

This review aimed to summarize and 

analyze existing evidence on the 

mechanical, biological, and clinical 

performance of PEEK in orthodontic 

applications, and to compare its potential 

with conventional metallic materials. A 

comprehensive electronic search was 

carried out using PubMed, Scopus, Web of 

Science, and Google Scholar databases, 

covering publications from January 2000 

to September 2025. The search employed 

various combinations of the terms 

“polyetheretherketone,” “PEEK,” 

“orthodontic,” “mini-screw,” “temporary 

anchorage device,” “TAD,” 

“biocompatibility,” “osseointegration,” 

“mechanical properties,” “retainer,” and 

“surface modification”, refined with the 

Boolean operators AND and OR. Studies 

were included if they examined PEEK or 

PEEK-based composites in orthodontic or 

dental applications and reported relevant 

mechanical, biological, or clinical 

outcomes. Articles focusing on unrelated 

polymers, case reports without 

quantitative data, or non-English 

publications were excluded. Additional 

references were identified through manual 

screening of the bibliographies of included 

papers. Due to variability in study designs 

and objectives, a narrative synthesis was 

adopted rather than a quantitative meta-

analysis. The collected literature was 

categorized into three main domains—

mechanical properties, biological 

performance, and orthodontic and dental 

applications. Following the selection 

process, the reviewed studies were 

analyzed and discussed under key themes, 

including the evolution of orthodontic 

anchorage systems, design considerations 

of mini-screws, and the material and 

biological characteristics of PEEK, as 

summarized in the following sections. 

Orthodontic anchorage 

Orthodontic anchorage is an important 

factor in orthodontic treatment, allowing 

for the optimal guiding of teeth into 

desired positions with minimal 

displacement of structures in the vicinity 

(6). That is key to the effective 

prioritization and management of 

treatment, and it can be described with 

reference to Newton's Third Law of 

motion (7, 8). Traditionally, orthodontists 

have controlled anchorage with teeth, 

intraoral devices, and extraoral devices, 

but these methods often do not allow for 

genuine 3D control of the tooth. However, 

recent developments of anchorage 

techniques either by using temporary 

anchorage devices (TADs) or OMS 

techniques had provided some degree of 

absolute anchorage and better treatment 

outcomes (9). 

Classification of anchorage 

Orthodontic anchorage can be classified 

by therapeutic demands into four classes; 

Class A (maximum anchorage), where 

anchorage loss must be minimized to 

protect the anchor segment; Class B 

(moderate anchorage), involving 

reciprocal movement between active 

segment and anchorage segment; Class C 

(minimum anchorage), where significant 

anchorage loss is knowingly permitted to 

aid with space closure; and Class D 

(absolute anchorage), which blocks any 

movement of the anchor unit, maintaining 

100% extraction space integrity. 

Temporary anchorage devices act by 

either; direct anchorage (anchored directly 

to the tooth being moved) or indirect 

anchorage (associated teeth linked 

mechanically to a TAD-stabilized skeletal 

unit for controlled movement) (10). 
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Orthodontic mini-screws 

Since these mini-screws are used as 

orthodontic anchorage, they are referred to 

as TADs (temporary anchorage devices). 

Mini-screws are regarded as absolute 

anchorage, minimally invasive, safe, well-

tolerated, and cost-effective. Available 

studies regarding the mini-screw dictate 

that its success is affected by initial 

stability, cortical bone thickness, insertion 

method, loading forces, design, and 

proximity to the root (11). 

Parts of OMSs 

Mini-screws, used in orthodontics, consist 

of several key components that influence 

their functionality and clinical 

performance. The head varies in design, 

including cross-cut, hole, hook, 

mushroom, bracket, and others, each 

serving specific purposes. Cross-cut heads, 

common in surgical screws, are bulky for 

orthodontic use, while hole heads allow 

attachments but show patient discomfort 

and structural weakness. Hook heads 

facilitate elastic placement but may cause 

tissue irritation if misaligned. Mushroom 

heads are compact and patient-friendly, 

whereas bracket heads mimic orthodontic 

brackets but are costly and less versatile 

(12). The transgingival collar/neck, 

connecting the head to the shank, comes in 

cylindrical, conical, poly-angular, or 

collarless forms. Conical collars reduce 

tissue pressure and bleeding (13). Proper 

collar-head diameter (head ≤ collar) 

minimizes inflammation (14). The shank 

and thread geometry are biomechanically 

critical, with thread pitch, shape, and 

depth affecting stability (15). Smaller 

pitch and deeper threads enhance pullout 

strength (16). Dual-thread designs aim to 

balance insertion ease and stability, though 

evidence on their superiority is mixed 

(17).  

Thread shapes (e.g., buttress, trapezoidal) 

influence stress distribution, with reverse 

buttress threads offering highest pullout 

resistance (18). Optimal thread depth (0.4–

0.6 mm in cortical bone) and core-to-

external diameter ratio equal to 0.68 

function best mechanically (14, 19). 

Stability of OMSs 

Mini-screw retention is the condition of 

not experiencing bone bed dislocation 

after OMS has been placed (20). 

Permanent dental implants have pores and 

irregularities on their surfaces so that 

osteoblasts and supportive connective 

tissue can flow to them (21, 22). The 

smoothed surface of the mini-screw does 

not integrate into the bone and can easily 

be withdrawn without anesthesia (23). 

Primary stability is a biomechanical 

phenomenon that refers to the mechanical 

retention of the screw within bone, 

primarily dictated by the surface character 

and quantity of the bone contact to the 

OMS, in particular the cortical bone (24, 

25). The biologic attachment of the screw 

to the surrounding bone provides 

secondary stability which depends on 

OMS threads surface, properties of bone, 

turnover rates and mechanical system. 

There is a simultaneous primary stability 

decrease with a secondary stability 

increase over time (26). 

Materials of OMSs 

The American Iron and Steel Institute 

recommends the utility of low carbon type 

316L stainless steel alloy for the OMSs 

fabrication. Its use is associated with the 

reduced risk of inter-granular corrosion 

because of the low carbon that reduces the 

formation of chromium carbide (27). 

Titanium alloys are mainly used in clinical 

applications because they have 

electrochemical degradation resistance, 

benign biological reaction, low weight and 

density, low modulus and high strength. 

Successful use of Ti-6Al-4V type of 

titanium is attributed to the stability and 

corrosion resistance as its characteristics 

as an α-β alloy (28). The utility of PEEK 

is suggested due to excellent mechanical 

properties and its biocompatibility (4). 

PEEK is a polyaromatic semi-crystalline 

thermoplastic polymer with a chemical 

formula (-C6H4-O-C6H4-O-C6H4-CO-)n 

(29), and one of the biomaterials studied 

for the orthopedics and dental needs (30).  
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Properties of PEEK 

Physical properties 

It is a grey opaque material with different 

physical forms that include powder, 

pellets, rods or sheets (31). It is metal-free, 

and therefore suitable for metal allergic 

patients and considered inert with imaging 

procedures such as MRIs or x-rays (32, 

33). PEEK exhibits the high thermal 

stability due to the chemical structure and 

resistance to chemical and radiation 

destruction, compatibility with reinforcing 

agents and radiolucency is observed while 

its water solubility and moisture 

absorption are lower than other 

polymethylmethacrylate (32), while it’s 

resistance to the gamma and electron 

beams used in sterilizing the medical 

devices is optimistic (34). 

Mechanical properties 

PEEK is an extensively used material with 

favorable mechanical properties that can 

be employed for various applications 

including implants, coatings, abutments, 

and CAD/CAM fabrication (32). Next, its 

elastic modulus is 3-4GPa, which is 

similar to cortical bone and dentin. PEEK 

has a much lower elastic modulus than 

zirconium oxide and other non-precious 

metals, which means that stress on the 

abutment tooth and cementation area is 

lower (35). It also provides similar wear 

resistance to metal alloys (36). The 

flexural strength and creep resistance of 

PEEK are highly desirable properties for 

use in prosthetic frameworks (37). 

Biological properties 

So far, sufficient scientific work has also 

been carried out to testify the 

biocompatibility either for PEEK and 

PEEK composite (38, 39). Negative test 

was performed for sensitivity and gene 

toxicity tests with an assumption of no 

chromosome abnormalities (40). Earlier 

data have not been able to show 

credibility of cytotoxic, carcinogenic, 

mutagenic or immunogenic activity (41). 

Composites of PEEK 

Carbon-fiber-reinforced PEEK (CFR-

PEEK) and glass-fiber-reinforced PEEK 

(GFR-PEEK)) have been studied for 

orthodontics, orthopedic surgery, and 

biomedical applications (42). The elastic 

modulus and the tensile strength both 

increase with increasing carbon fiber 

ratios for CFR-PEEK (43), while GFR-

PEEK contains 10% random, chopped 

glass fibers similar to the elastic modulus 

of cortical bone (44). There are studied 

composites that improve biological 

properties; beta-tricalcium phosphate and 

PEEK (b-TCPPEEK) and hydroxyapatite 

and PEEK (HA-PEEK) (45, 46). While a 

new one combining Calcium silicate and 

PEEK (CS-PEEK) based on 30% Calcium 

Oxide and 70% SiO2 has also been 

developed (47).  

PEEK in dentistry 

PEEK is a biomaterial with similar 

mechanical and physical properties to 

bone, and a good biocompatibility that is 

increasingly used in clinical practice, with 

positive effects on bone resorption and 

tissue inflammation (48, 49). It has been 

studied widely to use PEEK as a  material 

for dental implant body (5) It plays an 

increasing role in prosthodontics due to 

insignificant difference in healing with 

titanium healing screws (50). PEEK is 

favored for patients with metal allergies or 

refusing metal taste (51), and because it is 

lightweight, PEEK-based clasps provide 

less retention if compared to cobalt 

chromium but maintain stability over time 

(52). PEEK overdenture frameworks 

enhance proprioception and have a 

cushioning effect on the underlying teeth 

and supporting structure (53). The 

modified PEEK is needed in single crown 

frameworks and fixed dental prosthesis 

frameworks, indicating that it is an ideal 

material for patients with metal allergies, 

intense masseter habits or parafunctional 

habits. Such patients are at higher risk for 

dental complications, which is why 

materials like modified PEEK are 

preferred for restorations — they offer 

better shock absorption and durability 

under high occlusal forces (54). Fixed 

dental prosthesis framework can be also 

fabricated by CAD/CAM system from 

modified PEEK (55). 
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PEEK in orthodontics 

In 2017, Lerardo et al. used PEEK as a 

space maintainer; three kinds of space 

maintainers were used (lingual arch, band 

and loop, and removable plate). The 

devices were well tolerated by patients at 

nine months follow-up, stable with no 

reports of discementation or fracture, no 

allergic reaction or plaque accumulation, 

and effective at space maintenance (56). In 

2017, Tada et al. examined PEEK as an 

orthodontic wire in comparison to NiTi 

arch wire (57). Shirakawa et al. and 

Maekawa et al. have also investigated 

PEEK in the role of orthodontic wire (58, 

59). Beretta et al. used Zero-Expander 

from PEEK in CAD/CAM technology for 

5 years old child, reporting it efficient in 

treating bilateral crossbite with no 

complaint from the patient (60) Some 

studies were made on orthodontic 

retention with a PEEK fixed retainer, 

which was found it to be stable and ideal 

(61, 62). Kadhum and Alhuwaizi reported 

similar findings to fixed retainers made of 

conventional metal (63). In 2024, Jasim 

and Kadhum (64) performed a randomized 

clinical trial of PEEK- versus dead-soft 

coaxial fixed retainers. 

Possible benefits of PEEK OMS as 

compared to metallic OMS 

1. Increased biocompatibility: The 

remarkable biocompatibility of PEEK 

minimizes the risk of metal allergies or 

sensitivities, which is advantageous for 

allergic patients (32). 

2. Radiolucency: Because PEEK 

lacks metal, OMSs gain a better view of 

surrounding bone and tissues on 

diagnostic radiographs, as PEEK is 

radiolucent (33). 

3. Non-magnetism: PEEK enables an 

MRI with mini-screw in place, preventing 

interruptions of imaging procedures and 

treatments (65). 

4. Aesthetic optimization: PEEK 

mini-screws can be made tooth-colored, 

granting better aesthetics (66). 

5. Mechanical compatibility: PEEK 

is closer in modulus of elasticity to bone. 

Such similarity may generate minimum 

stress shielding effects and enhance the 

stability of the implant over time due to a 

physiological load transmission (4). 

6. Corrosion resistance: The high-

performance polymer of PEEK in the oral 

environment enhances its longevity and 

reliability (67). 

Conclusion 

Although there is currently a lack of 

studies regarding PEEK as an OMS 

material, the current evidence supports 

that it can be used for this purpose. 

Utilizing PEEK may be beneficial due to 

its biocompatibility, radiolucency, and 

mechanical properties. Considering the 

similarities of OMSs with other 

orthopedic and dental implants, the 

establishment of PEEK mini-screws seems 

feasible. Further research and clinical 

trials are required to examine their actual 

performance and long-term viability in 

orthodontics. 

 

Funding: None  

Competing interests: None. 

 

 

 

 

References 

 
1. Aebisher D, Serafin I, Bartusik-Aebisher D. 

Temporary skeletal anchorage devices and cone beam 

tomography in orthodontics—current application and 

new directions of development. Appl Sci (Basel). 

2024;14:5028. doi:10.3390/app14125028 

2. Yassir YA, Nabbat SA, McIntyre GT, Bearn 

DR. Which anchorage device is the best during retraction 

of anterior teeth? An overview of systematic reviews. 

Korean J Orthod. 2022;52(3):220-35. 

doi:10.4041/kjod21.153 

3. Patel SD, Ghosh A, Parashar P, Shenavi L, 

Agarwal SK, Rawat S, et al. Effectiveness of 

miniscrew-supported molar intrusion: A clinical study. 

J Pharm Bioallied Sci. 2024;16(Suppl 1):S707-S10. 

doi:10.4103/jpbs.jpbs_957_23 

4. Ardani I, Hariati IVD, Nugraha AP, 

Narmada IB, Syaifudin A, Perkasa IBA, et al. 

Comparison of biomechanical performance of titanium 

and polyaryletheretherketone miniscrews at different 

insertion angles: A finite element analysis. J Orthod 

Sci. 2024;13:13. doi:10.4103/jos.jos_102_23 



                                                       8   -1 )62) (201(41.…Ketone -Ether-Ether-Can Poly 

6 

 

5. AlOtaibi N, Naudi K, Conway D, Ayoub A. 

The current state of peek implant osseointegration and 

future perspectives: A systematic review. Eur Cell 

Mater. 2020;40:1-20. doi:10.22203/eCM.v040a01 

6. Singh P, Panda S, Singh Sawhny K, Sodhi 

A. Anchorage in orthodontics. Hist Med. 

2022;8(1):346–355. doi:10.17720/2409-

5834.v8.1.2022.040 

7. SivaKrishna P, Mandava P, Singaraju GS, 

Ganugapanta VR. Anchorage in orthodontics: A 

literature review. Ann Essences Dent. 2016;8:7–19. 

doi:10.5368/AEDJ.2016.8.2.3.2 

8. Pawinru AS, Dewang D. Some appropriate 

anchorages for removable orthodontics appliance. 

Makassar Dental Journal. 2020;9(2):148-55. 

doi:10.35856/mdj.v9i2.337 

9. Tian H, Xie C, Lin M, Yang H, Ren A. 

Effectiveness of orthodontic temporary anchorage 

devices in canine retraction and anchorage 

preservation during the two-step technique: A 

systematic review and meta-analysis. BMC Oral 

Health. 2020;20(1):278. doi:10.1186/s12903-020-

01271-8 

10. Nahidh M, Al Azzawi AM, Al-Badri SC. 

Understanding anchorage in orthodontics. ARC 

Journal of Dental Science. 2019;4(3):6-12. 

doi:10.20431/2456-0030.0403002 

11. Alharbi F, Almuzian M, Bearn DR. 

Miniscrew failure rate in orthodontics: a systematic 

review. Eur J Orthod. 2018;40(2):182-190. 

doi:10.1093/ejo/cjx071 

12. Ciklacandir S, Kara GG, Isler Y. 

Investigation of different miniscrew head designs by 

finite element analysis. Turk J Orthod. 2024;37(2):98-

103. doi:10.4274/TurkJOrthod.2023.2022.189 

13. Cousley R. Mini-implants in orthodontics: 

innovative anchorage concepts. Eur J Orthod. 

2009;31:215–216. doi:10.1093/ejo/cjp006 

14. Parayaruthottam P, Santhakumaran P, 

Vadakkeypeediakkal L, Jisha B, Shibin PM. 

Miniscrews: Design considerations in orthodontics. 

International Journal of Scientific Research. 

2023;12(10):70-3. doi:10.36106/ijsr/3902657 

15. Dastenaei FM, Firouzabadi A, Nili M, 

Heidari F, Araghizadeh F, Moosavi Z. Effects of 

thread shape on the pullout strength of miniscrews. 

Dent Mater J. 2019;38(6):930-939. 

doi:10.1016/j.dental.2019.11.013 

16. Kim K-H, Chung C, Yoo H-M, Park D-S, 

Jang I-S, Kyung S-H. The comparison of torque 

values in two types of miniscrews placed in rabbits: 

Tapered and cylindrical shapes - preliminary study. 

Korean J Orthod. 2011;41:280–289. 

doi:10.4041/kjod.2011.41.4.280 

17. Lee Y, Choi SH, Yu HS, Erenebat T, Liu J, 

Cha JY. Stability and success rate of dual-thread 

miniscrews. Angle Orthod. 2021;91(4):509-14. 

doi:10.2319/083020-756.1 

18. Gracco A, Giagnorio C, Incerti Parenti S, 

Alessandri Bonetti G, Siciliani G. Effects of thread 

shape on the pullout strength of miniscrews. Am J 

Orthod Dentofacial Orthop. 2012;142:186–190. 

doi:10.1016/j.ajodo.2012.03.023 

19. Chang JZ, Chen YJ, Tung YY, Chiang YY, 

Lai EH, Chen WP, et al. Effects of thread depth, taper 

shape, and taper length on the mechanical properties 

of mini-implants. Am J Orthod Dentofacial Orthop. 

2012;141(3):279-88. doi:10.1016/j.ajodo.2011.09.008 

20. Javed F, Ahmed HB, Crespi R, Romanos 

GE. Role of primary stability for successful 

osseointegration of dental implants: Factors of 

influence and evaluation. Interv Med Appl Sci. 

2013;5(4):162-7. doi:10.1556/imas.5.2013.4.3 

21. Abraham CM. A brief historical perspective 

on dental implants, their surface coatings and 

treatments. Open Dent J. 2014;8:50-5. 

doi:10.2174/1874210601408010050 

22. Al-Hilaly A, Alhuwaizi A. Nanotechnology 

usage to increase success of implant a review article. 

Tikrit Journal for Dental Sciences. 2025;13:168-75. 

doi:10.25130/tjds.13.1.17 

23. Figueiredo AL, Travassos R, Nunes C, Prata 

Ribeiro M, Santos M, Iaculli F, et al. Surface 

treatment of dental mini-sized implants and screws: a 

systematic review. J Funct Biomater. 2024;15(3):68. 

doi:10.3390/jfb15030068 

24. Kim GT, Jin J, Mangal U, Lee KJ, Kim KM, 

Choi SH, Kwon JS. Primary stability of orthodontic 

titanium miniscrews due to cortical bone density and 

re-insertion. Materials (Basel). 2020;13(19):4433. 

doi:10.3390/ma13194433 

25. Migliorati M, Drago S, Schiavetti I, Olivero 

F, Barberis F, Lagazzo A, et al. Orthodontic 

miniscrews: An experimental campaign on primary 

stability and bone properties. Eur J Orthod. 

2015;37(5):531-8. doi:10.1093/ejo/cju081 

26. Ioana TR, Boeru FG, Mitruț I, Rauten A-M, 

Elsaafin M, Ionescu M, et al. Analysis of insertion 

torque of orthodontic mini-implants depending on the 

system and the morphological substrate. J Funct 

Biomater. 2025;16(8):291. doi:10.3390/jfb16080291   

27. Chang CH, Lin JS, Roberts WE. Failure 

rates for stainless steel versus titanium alloy 

infrazygomatic crest bone screws: A single-center, 

randomized double-blind clinical trial. Angle Orthod. 

2019;89(1):40-6. doi:10.2319/012518-70.1 

28. Iijima M, Muguruma T, Brantley WA, 

Okayama M, Yuasa T, Mizoguchi I. Torsional 

properties and microstructures of miniscrew implants. 

Am J Orthod Dentofacial Orthop. 2008;134(3):333.e1-

6; discussion -4. doi:10.1016/j.ajodo.2008.03.012 

29. Fan JP, Tsui CP, Tang CY, Chow CL. 

Influence of interphase layer on the overall elasto-

plastic behaviors of ha/peek biocomposite. 

Biomaterials. 2004;25(23):5363-73. 

doi:10.1016/j.biomaterials.2003.12.050 

30. Panayotov IV, Orti V, Cuisinier F, Yachouh 

J. Polyetheretherketone (PEEK) for medical 

applications. J Mater Sci Mater Med. 2016;27(7):118. 

doi:10.1007/s10856-016-5731-4 

31. Luo C, Liu Y, Peng B, Chen M, Liu Z, Li Z, 

et al. PEEK for oral applications: recent advances in 

mechanical and adhesive properties. Polym (Basel). 

2023;15(2):386. doi:10.3390/polym15020386 

32. Qin L, Yao S, Zhao J, Zhou C, Oates T, 

Weir M, et al. Review on development and dental 

applications of polyetheretherketone-based 

biomaterials and restorations. Materials (Basel). 

2021;14(2):408. doi:10.3390/ma14020408 

33. Rahmitasari F, Ishida Y, Kurahashi K, 

Matsuda T, Watanabe M, Ichikawa T. Peek with 

reinforced materials and modifications for dental 



                                                       8   -1 )62) (201(41.…Ketone -Ether-Ether-Can Poly 

7 

 

implant applications. Dent J (Basel). 2017;5(4):35. 

doi:10.3390/dj5040035 

34. Buck E, Li H, Cerruti M. Surface 

modification strategies to improve the osseointegration 

of poly(etheretherketone) and its composites. 

Macromol Biosci. 2020;20(2):e1900271. 

doi:10.1002/mabi.201900271 

35. Wang W, Luo CJ, Huang J, Edirisinghe M. 

Peek surface modification by fast ambient-temperature 

sulfonation for bone implant applications. J R Soc 

Interface. 2019;16(152):20180955. 

doi:10.1098/rsif.2018.0955 

36. Alexakou E, Damanaki M, Zoidis P, Bakiri 

E, Mouzis N, Smidt G, et al. Peek high performance 

polymers: A review of properties and clinical 

applications in prosthodontics and restorative 

dentistry. Eur J Prosthodont Restor Dent. 

2019;27(3):113–121. 

doi:10.1922/EJPRD_01892Zoidis09 

37. Parate KP, Naranje N, Vishnani R, Paul P. 

Polyetheretherketone material in dentistry. J 

Prosthodont Res. 2023;67(3):428-436. 

doi:10.1016/j.jpor.2023.02.004 

38. Moharil S, Reche A, Durge K. 

Polyetheretherketone (peek) as a biomaterial: An 

overview. Cureus. 2023;15(8):e44307. 

doi:10.7759/cureus.44307 

39. Fadhil N, Zuhair N. Effect of beverage 

solutions on surface roughness of peek cad –cam, 3d 

printing denture base and heat cure acrylic resin 

denture base materials. Tikrit Journal for Dental 

Sciences. 2024;11(2):178–187. 

doi:10.25130/tjds.11.2.4 

40. Wei Z, Zhang C, Liu Y, Xie Y, Li Y, Tang 

T. Polyetheretherketone development in bone tissue 

engineering: a focus on biomechanics and finite 

element methods. Front Bioeng Biotechnol. 

2023;11:1207277. doi:10.3389/fbioe.2023.1207277 

41. Najeeb S, Bds ZK, Bds SZ, Bds MS. 

Bioactivity and osseointegration of peek are inferior to 

those of titanium: A systematic review. J Oral 

Implantol. 2016;42(6):512-6. doi:10.1563/aaid-joi-D-

16-00072 

42. Li CS, Vannabouathong C, Sprague S, 

Bhandari M. The use of carbon-fiber-reinforced (CFR) 

PEEK material in orthopedic implants: a systematic 

review. Clin Med Insights Arthritis Musculoskelet 

Disord. 2015;8:33-45. doi:10.4137/CMAMD.S20354 

43. Sagomonyants KB, Jarman-Smith ML, 

Devine JN, Aronow MS, Gronowicz GA. The in vitro 

response of human osteoblasts to polyetheretherketone 

(peek) substrates compared to commercially pure 

titanium. Biomaterials. 2008;29(11):1563-72. 

doi:10.1016/j.biomaterials.2007.12.001 

44. Mohammed ST, Hakim M, Youssef MM. 

Polyetheretherketone: properties, modifications and 

future prospects for use in orthopaedic and dental 

applications. King Edward Dent J. 2024;14(1):45-57. 

doi:10.1177/15583724.2024.2406965 

45. Petrovic L, Pohle D, Münstedt H, 

Rechtenwald T, Schlegel KA, Rupprecht S. Effect of 

β-tricalcium phosphate-filled polyetheretherketone on 

osteoblast cell proliferation in vitro. J Biomed Sci. 

2006;13(1):41-6. doi:10.1007/s11373-005-9032-z 

46. Costa MR, Filho JAC, Luna CBB, Dantas 

GMP, Costa ACFdM, Oliveira NMdS. Toward the 

production of hydroxyapatite/poly(ether-ether-ketone) 

(PEEK) biocomposites: exploring the 

physicochemical, mechanical, cytotoxic and 

antimicrobial properties. Polymers (Basel). 

2024;16(17):2520. doi:10.3390/polym16172520 

47. Kim IY, Sugino A, Kikuta K, Ohtsuki C, 

Cho SB. Bioactive composites consisting of peek and 

calcium silicate powders. J Biomater Appl. 

2009;24(2):105-18. doi:10.1177/0885328208094557 

48. Koutouzis T, Richardson J, Lundgren T. 

Comparative soft and hard tissue responses to titanium 

and polymer healing abutments. J Oral Implantol. 

2011;37(Spec No):174–182. doi:10.1563/aaid-joi-d-

09-00102.1 

49. Fadhil NM, Mohammed NZ. Effect of 

beverage solutions on flexural strength of peek cad –

cam, 3d printing denture base and heat cure acrylic 

resin denture base materials. Tikrit Journal for Dental 

Sciences. 2023;11(2):188-97. doi:10.25130/tjds.11.2.5 

50. Rea M, Ricci S, Ghensi P, Lang NP, 

Botticelli D, Soldini C. Marginal healing using 

polyetheretherketone as healing abutments: An 

experimental study in dogs. Clin Oral Implants Res. 

2017;28(7):e46-e50. doi:10.1111/clr.12854 

51. Zoidis P, Papathanasiou I, Polyzois G. The 

use of a modified poly-ether-ether-ketone (peek) as an 

alternative framework material for removable dental 

prostheses. A clinical report. J Prosthodont. 

2016;25(7):580-4. doi:10.1111/jopr.12325 

52. Tannous F, Steiner M, Shahin R, Kern M. 

Retentive forces and fatigue resistance of 

thermoplastic resin clasps. Dent Mater. 

2012;28(3):273-8. doi:10.1016/j.dental.2011.10.016 

53. Zoidis P. Polyetheretherketone overlay 

prosthesis over high noble ball attachments to 

overcome base metal sensitivity: A clinical report. J 

Prosthodont. 2018;27(8):688-93. 

doi:10.1111/jopr.12747 

54. Wang B, Huang M, Dang P, Xie J, Zhang X, 

Yan X. Peek in fixed dental prostheses: Application 

and adhesion improvement. Polym (Basel). 

2022;14(12):2323. doi:10.3390/polym14122323 

55. Alt V, Hannig M, Wöstmann B, Balkenhol 

M. Fracture strength of temporary fixed partial 

dentures: Cad/cam versus directly fabricated 

restorations. Dent Mater. 2011;27(4):339-47. 

doi:10.1016/j.dental.2010.11.012 

56. Ierardo G, Luzzi V, Lesti M, Vozza I, 

Brugnoletti O, Polimeni A, et al. Peek polymer in 

orthodontics: A pilot study on children. J Clin Exp 

Dent. 2017;9(10):e1271-e5. doi:10.4317/jced.54010 

57. Tada Y, Hayakawa T, Nakamura Y. Load-

deflection and friction properties of peek wires as 

alternative orthodontic wires. Materials (Basel). 

2017;10(8):914. doi:10.3390/ma10080914 

58. Maekawa M, Kanno Z, Wada T, Hongo T, 

Doi H, Hanawa T, et al. Mechanical properties of 

orthodontic wires made of super engineering plastic. 

Dent Mater J. 2015;34(1):114-9. 

doi:10.4012/dmj.2014-202 

59. Renkema AM, Sips ET, Bronkhorst E, 

Kuijpers-Jagtman AM. A survey on orthodontic 

retention procedures in the Netherlands. Eur J Orthod. 

2009;31(4):432-7. doi:10.1093/ejo/cjn131 

60. Beretta M, Federici Canova F, Gianolio A, 

Mangano A, Paglia M, Colombo S, et al. 

Zeroexpander: Metal-free automatic palatal expansion 



                                                       8   -1 )62) (201(41.…Ketone -Ether-Ether-Can Poly 

8 

 

for special-needs patients. Eur J Paediatr Dent. 

2021;22(2):151-4. doi:10.23804/ejpd.2021.22.02.12 

61. Kadhum AS, Alhuwaizi AF. The effect of 

composite bonding spot size and location on the 

performance of poly-ether-ether-ketone (peek) retainer 

wires. Journal of Baghdad College of Dentistry. 

2021;33(2):1-9. doi:10.26477/jbcd.v33i2.2932 

62. Ruwiaee RA, Alhuwaizi AF. Effect of 

artificial aging test on peek cad/cam fabricated 

orthodontic fixed lingual retainer. Journal of Baghdad 

College of Dentistry. 2022;34(2):1-6. 

doi:10.26477/jbcd.v34i2.3147 

63. Kadhum AS, Alhuwaizi AF. The efficacy of 

polyether-ether-ketone wire as a retainer following 

orthodontic treatment. Clin Exp Dent Res. 

2021;7(3):302-12. doi:10.1002/cre2.377 

64. Jasim ES, Kadhum AS. Poly-ether-ether-

ketone (peek) versus dead-soft coaxial bonded 

retainers: A randomized clinical trial. Part 1. Stability, 

retainer failure, and participant satisfaction. Eur J 

Orthod. 2024;46(5):1–9. doi:10.1093/ejo/cjae044 

65. Narciso R, Basile E, Bottini DJ, Cervelli V. 

Peek implants: An innovative solution for facial 

aesthetic surgery. Case Rep Surg. 2021;2021:5518433. 

doi:10.1155/2021/5518433 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

66. Kumari KN, Bhavani D, Karthika K, Devi 

Sowndharya KN, Famila BN, Srividhya S, et al. 

Properties of PEEK: a narrative review. Glob J Res 

Anal. 2022;9(10). doi:10.36106/gjra/6306642 

67. Ling X, Jing X, Zhang C, Chen S. Polyether 

ether ketone (PEEK) properties and its application 

status. IOP Conference Series: Earth and 

Environmental Science. 2020;453:012080. 

doi:10.1088/1755-1315/453/1/012080 

 

 

 

 

 

 


