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POLY�ETHER�ETHER�KETONE�
IN�PROSTHODONTICS

With the introduction of computer aided designing and 
manufacturing techniques in dentistry, it has become 
possible to fabricate restorations, frameworks and 
appliances using modern biocompatible materials 
including alloys, ceramics and high-performance 
polymers. Poly Ether Ether Ketone (PEEK)  is a colorless 
organic thermoplastic polymer in the Poly Aryl Ether 
Ketone (PAEK) family, with excellent mechanical and 
chemical resistance properties that are retained to high 
temperatures. It is highly resistant to thermal degradation 
as well  as attack by both organic and aqueous 
environments. PEEK melts at a relatively high temperature 
(343°C) compared to most other thermoplastics. PEEK has 
the potential to be used in load-bearing dental applications 
as abutments, fixed prosthetic frameworks, removable 
par tial  denture frameworks including precision 
attachments, implants, maxillofacial prosthesis etc. The 
properties and various applications of PEEK as a viable 
a l t e r n a t i ve  t o  c o nve n t i o n a l  m a t e r i a l s  u s e d  i n 
prosthodontics are thus described here.
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ABSTRACT



Poly Ether Ether Ketone (PEEK) is an aromatic, lin-

ear, semicrystalline polymer synthesized from aro-

matic dihalides and biphenolate salts  by 

nucleophilic substitution. It was initially created by 

a group of English researchers in 1978. In the 1980s, 

PEEK was popularized for modern applications, for 

example, airplanes and turbine edges. By the late 

1990s, PEEK turned into a promising polymeric 

alternative to metal implant components, particu-

larly in orthopedic and for traumatic applications. In 

the course of recent years, PEEK and its composites 

have furthermore garnered much enthusiasm from 

dental technologists and dentists. Besides aesthet-

ics, the fundamental main thrust is given by PEEK’s 
1incredible biomechanical properties.

PROPERTIES

The elasticity of the material, which lies within the 

range of bone, makes it able to compensate for the 

torsion of bone, in particular for larger implant 

work. The aesthetic white shade supports its use in 

the field of prosthetics. Its insolubility in water 

makes it a biocompatible material, which is ideal for 

patients with allergies. PEEK has a great potential as 

framework material, both for fixed and removable 

dental prostheses. They are lighter and easier to 

work with in dental laboratories compared to tita-

nium or ceramics. 

PEEK is resistant to mechanical forces and thermal 
2 and oxidative attacks, as well as high temperature,

which made PEEK an attractive  biomaterial for 

medical use, especially due to its ability to be steril-

ized by radiation and heat without structural dam-
3,4age.  This is a partially crystalline, thermoplastic 

high temperature-resistant high-performance plas-

tic with a melting temperature of approximately 

334°C. PEEK is therefore suited for processing in 

extrusion and injection moulding procedures, but 

can also be used to manufacture tense rotating parts 

and milling parts. The material is highly stable and 

can bear pressures of up to 3.6 GPa. Despite having 

desirable mechanical properties for dental prosthe-

ses, PEEK does not meet the aesthetic requirements. 

Thereby the opacity and color of the material require 
6the application of a veneering material.  To obtain 

adhesion to veneering resins and cements, the PEEK 

surface requires treatment since it has low surface 

energy. 

PEEK in prosthodontics
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INTRODUCTION

Density 1320kg/m3

Young’s modulus 3.6 GPa

Tensile strength 90-100 MPa

Elongation 50%

Notch test 55 kJ/m2

Glass temperature 143 °C

Melting point ~343 °C

Thermal conductivity 0.25 W/m.K

Water absorption, 24hours 0.1%

Water solubility  Insoluble

Flexural Modulus  4 GPa

Flexural Strength 170 MPa 

Table 1. Properties of PEEK

J Odontol Res 2019, Volume 7, Issue 1



PEEK IN PROSTHODONTICS

PEEK is quite new material in prosthodontics. 

Comparing to the metals used in dentistry, PEEK is 

more aesthetic, stable, biocompatible, lighter and 
13has reduced degree of discoloration.  However, due 

to its grayish-brown color PEEK is not suitable for 
7monolithic aesthetic restorations of anterior teeth.

Prosthodontic applications include veneers, dental 

implants, abutments, fixed prosthetic frameworks, 

removable partial denture frameworks, precision 

attachments, secondary and telescope restorations, 

attachment restorations, screw-retained and 

implant-supported superstructures, palatal section 

of obturator prosthesis etc.

PEEK AS REMOVABLE PROSTHESIS 

MATERIAL

The esthetically unacceptable display of metal 

clasps, the increased weight of the prosthesis, the 

potential for metallic taste, and allergic reactions to 

metals led to the introduction of a number of thermo-

plastic materials in clinical practice such as nylon 

and acetal resins. The major disadvantage of nylon 

is the inability for a reline procedure and the lack of 

occlusal rests as well as rigid frameworks that could 

lead to occlusal instability. On the other hand, acetal 
8resins lacks natural translucency and vitality.  PEEK 

has been successfully used as an alternative material 

over the last years. A modified PEEK material con-

taining 20% ceramic fillers is a high performance 

polymer which presents high biocompatibility, good 

mechanical properties, high temperature resistance, 
9and chemical stability.

Dentures can be constructed by using PEEK com-

puter-aided design and computer-aided manufac-
3ture systems.  Tan-nous et al.[10] has suggested that 

denture clasps made of PEEK have lower retentive 

forces compared to cobalt-chromium (Co-Cr) 

clasps. However, owing to the superior mechanical 

and biological properties of PEEK, it will not be sur-

prising if dentures constructed from the polymer are 

routinely constructed in near future.
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PEEK AS CROWNS

A variety of procedures have been suggested for con-

ditioning the surface of PEEK in order to facilitate 

its bonding with resin composite crowns. Even 

though air abrasion with and without silica coating 
7can result a more wettable surface,  etching with 

sulphuric acid creates a rough and chemically 

altered surface which enables it to bond more effec-
11tively with hydrophobic resin composites.  Because 

the mechanical properties of PEEK are similar to 

those of dentin and enamel, PEEK could have an 

advantage over alloy and ceramic restorations.

PEEK CAD-CAM MILLED FIXED 

PROSTHESIS 

Using CAD-CAM to manufacture restorations 

makes it possible to produce dental prostheses chair-

side.[12] PEEK can be used an alternative to PMMA 

for CAD-CAM restorations. The fracture resistance 

of the CAD-CAM milled PEEK fixed dentures is 

much higher than those of lithium disilicate glass-
13ceramic, alumina and zirconia.  PEEK has excellent 

abrasive properties. Considering good abrasion 

resistance, mechanical properties and adequate 

bonding to composites and teeth, a PEEK fixed par-

tial denture would be expected to have a satisfactory 

survival rate.

PEEK AS AN IMPLANT MATERIAL

Titanium (Ti) and its alloys have been used as dental 

implants since Brånemark introduced them at the 

end of the 1960s. Titanium materials possess good 

physicochemical characteristics, mechanical prop-

erties, biocompatibility, and high resistance to 

fatigue stress and corrosion. However, Ti materials 

have an elastic modulus significantly higher than 

that of bone, that may result in inadequate stress-

shielding, bone resorption, and implant fracture. 

Titanium has also been demonstrated to have occa-

sional metal hypersensitivity and allergies, surface 

degradation and contamination related to peri-

implantitis, and scattered radiation. The metallic 

appearance of titanium materials may also be prob-

lematic, as highly aesthetic restorations are becom-



ing important. Polymeric compounds, such as 

polyetheretherketone (PEEK), have been developed 

as additional substitutes. It can be applied to materi-

als as a superstructure, implant abutment, or implant 
14body.

PEEK Reinforcement

The elastic modulus of PEEK is very low compared 

to those of cortical bone, titanium, and ceramic mate-

rials. Dental implant materials, those are used for 

abutments and superstructures requires higher elas-

tic modulus that PEEK possess. Various reinforced 

PEEK composites developed include carbon fiber-

reinforced PEEK (CFR-PEEK) and glass fiber-

reinforced PEEK (GFR-PEEK). The elastic moduli 

of the material properties, including reinforced 

PEEK materials, are shown in Table 2.

SURFACE MODIFICATION

PEEK is chemically bioinert. Literature reports vari-

ous surface modifications for improving bioactivity 

of PEEK which include: (i) plasma treatment, (ii) 

chemical surface modification and (iii) surface coat-

ing.

Plasma describes an ionized gas mixture in which 

highly reactive radicals are formed. These can cause 

different reactions with the substrate surface. There 

are different methods for plasma generation, which 

differ in energy supply and pressure conditions. 

Treating PEEK with plasma has been demonstrated 

with various modifications for obtaining significant 

changes in the surface properties. The hydrophilic 

character of the material is changed by the addition 

of polar groups resulting in a much better wettability 
1and an increase in surface energy.

Chemical surface modification of PEEK is 

extremely challenging due to the very high physical 

and chemical stability of the high performance poly-

mer.

The deposition of a thin layer of a bioactive material 

applied as a surface coating on implants presents a 

further modification process to improve the 

bioactivity of surfaces. Often this modification is 

combined with a previous plasma or chemical treat-

ment to augment the bonding properties. Titanium 

and hydroxyapatite coatings are significantly useful 

for enhancing osseointegration. Various techniques 

are available for the application of bioactive coat-
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Table 2. Elastic moduli of various materials. (courtesy: Dent. J. 2017, 5, 35) 
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ings on PEEK: (i) spray-coating, (ii) dip-

coating,(iii) spin-coating, (iv) aerosol-coating and 
1(v) physical vapor deposition.

Surface modifications of PEEK has been summa-

rized in table 3.

LIMITATIONS

PEEK reports to stimulate less osteoblast differenti-

ation comparing with titanium. Its bioinertness 

r e s u l t s  i n  n o t  p o s s e s s i n g  a n y  i n h e r e n t 

osseoconductive properties. High temperatures 

involved in plasma-spraying have shown to deterio-

rate PEEK. Owing to their limited bond strength, 

thick calcium phosphate coatings on PEEK can 

delaminate when compared to coated titanium 

implants.

CONCLUSION

PEEK with i ts  added benefits  of greater 

biocompatability, high strength and some excep-

tional material properties, has the potential for shift-

ing paradigms in device design and performance. Its 

superior biocompatability and ideal mechanical 

properties makes it attractive material for dental res-

torations and it is ideal for CAD/CAM framework 

fabrication in prosthetic dentistry. The unique com-

bination of X-ray and CT translucency and MRI 

compatibility, adjustable mechanical performance, 

chemical resistance, sterilisation options and the 

ability to be easily thermally processed makes 

PEEK an interesting alternative material to titanium 

or other implantable materials. However, more clin-

ical research is necessary to find out the situation, 

because most of the studies have been carried out in 

vitro.
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Table 3. Surface modifications of PEEK (courtesy: Dent. J. 2017, 5, 35)

Table 1.Properties of PEEK

REFERENCES

1. Yildirim, Caglar "Exploring the dimensions of 

nomophobia: Developing and validating a ques-

tionnaire using mixed methods research" 

(2014). Graduate Theses and Dissertations. 

14005. Retrieved from 

http://lib.dr.iastate.edu/etd/14005[last accessed 

on 2018 June 29]

2. Prasad M, Patthi B, Singla A, Gupta R, Saha S, 

Kumar JK, Malhi R, Pandita V. Nomophobia: 

A Cross-sectional Study to Assess Mobile 

Phone Usage Among Dental Students. Journal 

of Clinical and Diagnostic Research. 

2017;11(2): ZC34-ZC39.

3. Dixit S, Shukla H, Bhagwat A, Bindal A, 

Goyal A, Zaidi AK, et al. A study to evaluate 

mobile phone dependence among students of a 

medical college and associated hospital of cen-

tral India. Indian J Community Med. 

2010;35(2):339–41

4. Chandak P, Singh D, Faye A, Gawande S, 

Tadke R., Kirpekar V, Bhave S. An 

Exploratory Study of Nomophobia in Post 

Graduate Residents of a Teaching Hospital in 

Central India. The International Journal of 

Indian Psychology 2017;4(3):

5. Parasuraman S, Sam AT, Yee SWK, Chuon 

BLC, Ren LY.Smartphone usage and increased 

risk of mobile phone addiction: A concurrent 

study. Int J Pharm Investig. 2017; 7(3): 

125–131.

6. Internet users in India expected to reach 500 

million by June 2018. Retrieved from  

https://economictimes.indiatimes.com/tech/inte

rnet/internet-users-in-india-expected-to-reach-

500-million-by-june-

iamai/articleshow/63000198.cms [last accessed 

on 2018 June 29]

7. ‘Household Survey on India’s Citizen 

Environment & Consumer Economy’ ICE 360° 

survey (2016). Retrieved from 

http://www.ice360.in/ [last accessed on 2018 

June 29]

8. Baghianimoghadam MH, Shahbazi H, 

Boroojeni DM, Moghadam BB. Attitude and 

usage of mobile phone among students in Yazd 

University of Medical Science. Iran Red 

Crescent Med J. 2013;15(8):752–54.

9. Krithika M, Vasantha S. The mobile phone 

usage among teens and young adults impact of 

invading technology. Int J Innov Res SciEng 

Technol. 2013;2(12):7259–65.

10. Aman T, Shah N, Hussain A, Khan A, Asif S, 

Qazi A. Effects of mobile phone use on the 

social and academic performance of students 

of a public sector medical college in 

khyberpakhtunkhwapakistan. Khyber J Med 

Sci. 2015;8(1):99–103.

11. Chen YF. Social Phenomena of Mobile Phone 

Use: An Exploratory Study in Taiwanese 

College Students. 2006; available at 

http://society.nhu.edu.tw/jccic/11/fu/11-06.pdf 

[Last accessed on 2018 June 29].

12. Madhusudan M, Sudarshan BP,Sanjay TV, 

Gopi A, Fernandes SDA. Nomophobia 

anddeterminants among the students of a medi-

cal college in Kerala.Int J Med Sci Public 

Health 2017;6(6):1046-1049.

13. Dr. Abdul Saheer, Mohammed Shalik, Harsha 

Roy, Nazrin, N. and Rashmi, R.  Nomophobia: 

A cross-sectional study to assess mobilephone 

usage among Al Azhar dental students, Kerala. 

International Journal of Development 

Research,2018;8(6):20825-20828.

14. Dongre AS, Inamdar IF, Gattani 

PL.Nomophobia: A Study to Evaluate 

MobilePhone Dependence and Impact ofCell 

Phone on Health. Natl J CommunityMed 2017; 

8(11):688-693.

15. Shambare R, Rugimbana R, Zhowa T. Are 

mobile phonesthe 21st century addiction? 

African Journal of Business Management2012; 

62(2):573-577.

PREVALENCE OF NOMOPHOBIA AMONG STUDENTS, INTERNS AND 
FACULTY IN A DENTAL COLLEGE IN KERALA
Subramaniam R, SuneeshKuruvilla, PoojaLatti, Anesha Sebastian, Akhil V S

 BIOCERAMICS IN ENDODONTICS  A REVIEW
Ajay P Joseph, Dinesh Kamath, Varun Mathew Manakunnathu, Gis George

ISSUE OF DEATH CERTIFICATE- WHAT A DENTIST SHOULD KNOW
Ajish George Oommen, Joju George, Fiaz Shamsudheen

A BIZARRE DYSPLASIA OF THE GINGIVA - 
CASE REPORT WITH REVIEW OF LITERATURE
Nadah Najeeb, Anoop Mathew, Nisha U, Rajesh Raj P

5-10

11-14

15-18

19-24

FIBROLIPOMA�OF�
BUCCAL�MUCOSA



REFERENCES

1. Harting R, Barth M, Bührke T, Pfefferle R, 

Petersen S. Functionalization of 

polyethetherketone for application in dentistry 

and orthopedics. BioNanoMaterials 

2017;18:1-2.

2. Yang J, Gibson H. A Polyketone Synthesis 

Involving Nucleophilic Substitution via 

Carbanions Derived from Bis(α-

aminonitrile)s. Macromolecules 

1999;32(26):8740-6.

3. Kurtz SM, Devine JN. PEEK biomaterials in 

trauma, orthopedic and spinal implants. 

Biomaterials 2007;28:4845-4869.

4. Toth JM, Wang M, Estes BT, Scifert JL, Seim 

HB 3rd, Turner AS. Polyetheretherketone as a 

biomaterial for spinal applications. 

Biomaterials 2006;27:324-34.

5. Santing HJ, Meijer HJ, Raghoebar GM, Ozcan 

M. Fracture strength and failure mode of 

maxillary implant-supported provisional sin-

gle crowns: a comparison of composite resin 

crowns fabricated directly over PEEK abut-

ments and solid titanium abutments. Clin 

Implant Dent Relat Res. 2012;14:882-9.

6. Stawarczyk B, Jordan P, Schmidlin PR, Roos 

M, Eichberger M, Gernet W, et al.. PEEK sur-

face treatment effects on tensile bond strength 

to veneering resins. JProsthet Dent. 

2014;112:1278-88.

7. Stawarczyk B, Bahr N, Beuer F, Wimmer T, 

Eichberger M, Gernet W, et al. Influence of 

plasma pretreatment on shear bond strength of 

self-adhesive resin cements to 

polyetheretherketone. Clin Oral Investig. 

2014;18:163-70.

8. Pokorny D, Fulin P, Slouf M, Jahoda D, 

Landor I, Sosna A. Polyetheretherketone 

(PEEK). Part II: Application in clinical prac-

tice. ActaChirOrthopTraumatolCech. 

2010;77:470–8.

9. Katzer A, Marquardt H, Westendorf J, et al: 

Polyetheretherketone–cytotoxicity and 

mutagenicity in vitro. Biomaterials. 

2002;23:1749-59.

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

Retentive forces and fatigue resistance of ther-

moplastic resin clasps. Dental Mater 

2012;28:273–8.

11. Schmidlin PR, Stawarczyk B, Wieland M, 

Attin T, Ha¨mmerle CH, Fischer J. Effect of 

different surface pre-treatments and luting 

materials on shear bond strength to PEEK. 

Dental Mater 2010;26:553–9.

12. Reich S, Wichmann M, Nkenke E, Proeschel 

P. Clinical fit of all-ceramic three-unit fixed 

partial dentures, generated with three different 

CAD/CAM systems. Eur J Oral Sci 

2005;113:174–9.

13. Beuer F, Steff B, Naumann M, Sorensen JA. 

Load-bearing capacity of all-ceramic three-

unit fixed partial dentures with different com-

puter-aided design (CAD)/computer- aided 

manufacturing (CAM) fabricated framework 

materials. Eur J Oral Sci 2008;116:381–6.

14. Rahmitasari F, Ishida Y, Kurahashi K, 

Matsuda T, Watanabe M, Ichikawa T. PEEK 

with Reinforced Materials and Modifications 

for Dental Implant Applications. Dentistry 

Journal. 2017;5(4):35.

21

Jo
u

rn
al

 o
f O

d
o

n
to

lo
gi

ca
l R

e
se

ar
ch

PEEK in prosthodontics

J Odontol Res 2019, Volume 7, Issue 1

Table 1.Properties of PEEK

REFERENCES

1. Yildirim, Caglar "Exploring the dimensions of 

nomophobia: Developing and validating a ques-

tionnaire using mixed methods research" 

(2014). Graduate Theses and Dissertations. 

14005. Retrieved from 

http://lib.dr.iastate.edu/etd/14005[last accessed 

on 2018 June 29]

2. Prasad M, Patthi B, Singla A, Gupta R, Saha S, 

Kumar JK, Malhi R, Pandita V. Nomophobia: 

A Cross-sectional Study to Assess Mobile 

Phone Usage Among Dental Students. Journal 

of Clinical and Diagnostic Research. 

2017;11(2): ZC34-ZC39.

3. Dixit S, Shukla H, Bhagwat A, Bindal A, 

Goyal A, Zaidi AK, et al. A study to evaluate 

mobile phone dependence among students of a 

medical college and associated hospital of cen-

tral India. Indian J Community Med. 

2010;35(2):339–41

4. Chandak P, Singh D, Faye A, Gawande S, 

Tadke R., Kirpekar V, Bhave S. An 

Exploratory Study of Nomophobia in Post 

Graduate Residents of a Teaching Hospital in 

Central India. The International Journal of 

Indian Psychology 2017;4(3):

5. Parasuraman S, Sam AT, Yee SWK, Chuon 

BLC, Ren LY.Smartphone usage and increased 

risk of mobile phone addiction: A concurrent 

study. Int J Pharm Investig. 2017; 7(3): 

125–131.

6. Internet users in India expected to reach 500 

million by June 2018. Retrieved from  

https://economictimes.indiatimes.com/tech/inte

rnet/internet-users-in-india-expected-to-reach-

500-million-by-june-

iamai/articleshow/63000198.cms [last accessed 

on 2018 June 29]

7. ‘Household Survey on India’s Citizen 

Environment & Consumer Economy’ ICE 360° 

survey (2016). Retrieved from 

http://www.ice360.in/ [last accessed on 2018 

June 29]

8. Baghianimoghadam MH, Shahbazi H, 

Boroojeni DM, Moghadam BB. Attitude and 

usage of mobile phone among students in Yazd 

University of Medical Science. Iran Red 

Crescent Med J. 2013;15(8):752–54.

9. Krithika M, Vasantha S. The mobile phone 

usage among teens and young adults impact of 

invading technology. Int J Innov Res SciEng 

Technol. 2013;2(12):7259–65.

10. Aman T, Shah N, Hussain A, Khan A, Asif S, 

Qazi A. Effects of mobile phone use on the 

social and academic performance of students 

of a public sector medical college in 

khyberpakhtunkhwapakistan. Khyber J Med 

Sci. 2015;8(1):99–103.

11. Chen YF. Social Phenomena of Mobile Phone 

Use: An Exploratory Study in Taiwanese 

College Students. 2006; available at 

http://society.nhu.edu.tw/jccic/11/fu/11-06.pdf 

[Last accessed on 2018 June 29].

12. Madhusudan M, Sudarshan BP,Sanjay TV, 

Gopi A, Fernandes SDA. Nomophobia 

anddeterminants among the students of a medi-

cal college in Kerala.Int J Med Sci Public 

Health 2017;6(6):1046-1049.

13. Dr. Abdul Saheer, Mohammed Shalik, Harsha 

Roy, Nazrin, N. and Rashmi, R.  Nomophobia: 

A cross-sectional study to assess mobilephone 

usage among Al Azhar dental students, Kerala. 

International Journal of Development 

Research,2018;8(6):20825-20828.

14. Dongre AS, Inamdar IF, Gattani 

PL.Nomophobia: A Study to Evaluate 

MobilePhone Dependence and Impact ofCell 

Phone on Health. Natl J CommunityMed 2017; 

8(11):688-693.

15. Shambare R, Rugimbana R, Zhowa T. Are 

mobile phonesthe 21st century addiction? 

African Journal of Business Management2012; 

62(2):573-577.

PREVALENCE OF NOMOPHOBIA AMONG STUDENTS, INTERNS AND 
FACULTY IN A DENTAL COLLEGE IN KERALA
Subramaniam R, SuneeshKuruvilla, PoojaLatti, Anesha Sebastian, Akhil V S

 BIOCERAMICS IN ENDODONTICS  A REVIEW
Ajay P Joseph, Dinesh Kamath, Varun Mathew Manakunnathu, Gis George

ISSUE OF DEATH CERTIFICATE- WHAT A DENTIST SHOULD KNOW
Ajish George Oommen, Joju George, Fiaz Shamsudheen

A BIZARRE DYSPLASIA OF THE GINGIVA - 
CASE REPORT WITH REVIEW OF LITERATURE
Nadah Najeeb, Anoop Mathew, Nisha U, Rajesh Raj P

5-10

11-14

15-18

19-24

FIBROLIPOMA�OF�
BUCCAL�MUCOSA


