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ABSTRACT

Finding the best replacement for missing dentofacial components has been the subject of ongoing research. In the past,
materials like wood, shell, ivory, rubber, metal, and plastic have all been used. Dentists now have access to more
promising materials because of advancements in dental materials, but none of them is perfect. Oral conditions require a
material with good mechanical, biological, and cosmetic qualities. Currently, Polyether ether ketone (PEEK) is one of the
safest, scientifically certified materials that can be used to replace missing orofacial tissues. Peek has many uses in the
field of dentistry, including implants, removable and FPD, and orthodontic wires. The benefits and drawbacks of
employing polyether ether ketone are covered in this study.
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INTRODUCTION
Polyether ether ketone is a thermoplastic that is semi-crystalline, polycyclic, and aromatic, linearly
structured polymer. This substance, which is initially tan in colour, results from the interaction of aryl
rings and ketone and ether functional groups [1]. Polyether a high-performance engineering
thermoplastic is ketone (PEEK). Based on ketone and semi crystalline. Due to its superior chemical
resistance, low flammability, high thermal dimensional stability, and excellent mechanical qualities across
a wide temperature range, PEK is frequently utilized for demanding applications in a number of
applications [2-3].
Recent dental treatments are progressively using metal-free restorations considering aesthetic concerns,
Polyether ether ketone has many potentials uses in dentistry is the metal free restorations that. PEEK is
advancing reputation in prosthodontics oral implantology and due to its excellent properties. Titanium
materials have certain medical issues, include metal sensitivities and allergy [4]. Periimplantitis and
impurities, a high elasticity modulus, and a metallic color that is inappropriate for aesthetic applications.
These problems can be solved by PEEK-based materials and PEEK can be a viable substitute to Titanium
[5-6]. Due to its strong mechanical and aesthetic qualities, PEEK can also be employed as a framework for
both fixed and removable dental prosthetics. PEEK has several applications, including

1. Spinal &other orthopedics surgeries

2. Dental ,maxillofacial ,cranial implant
The areas of peek use in dentistry are

1. Fixed prosthesis
Removable dentures
Macxillofacial prosthesis
Endocrowns
Wires for orthodontics
Implant: bar abutments, healing caps, temporary abutment [7-8].

ISANRAN- R N

THE CHARACTERSTIC OF PEEK MATERIAL

PEEK, A wax waste management technique, pressure- and heat-assisted casting, and CAD-CAM
technology are all used to create this., offers a number of advantageous characteristics, including:

1. Inability to hydrolyse.

2. Excellent Mechanical Characteristics

3. Tolerant to extreme temperatures [9-10]
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There was in the toxic form, there is no proof of apoptosis, genotoxicity, mutagenicity, or immunogenicity
[11]. When material and components PEEK were tested. The resistance to deterioration of PEEK, a
material that is biologically inert, has been seen during various sterilising processes. Since PEEK has a
melting point more than 280°C, heat sterilization techniques can be used to process it. It has a high level
of chemical wear resistance. PEEK can be altered in combination with other materials (table 1). The most
significant characteristic of this material is its low elasticity modulus, which is comparable to the
elasticity modulus of bone [12]. The resistance to deterioration of PEEK, a material that is biologically
inert, has been seen during various sterilising processes. Since PEEK has a melting point more than 280
°C, heat sterilisation techniques can be used to process it. It has a high level of chemical wear resistance
[13]. PEEK can be altered in combination with other materials. The most significant characteristic of this
material is its low. When a higher elasticity modulus is desired, carbon fibres can be added to PEEK to
raise the material's elasticity modulus to high levels. The material has a minimal density (1.32g/cm3) and
is very light [14-15]. PEEK's elastic modulus is remarkably similar to that of human bone. Exhibiting
uniform stress transfer to neighbouring tissues. Due to its radiographic radiolucency and applicability for
medical purposes it shows minimal density (1.32 g/cm3) [16].

Table 1. Elasticity modulus

Elasticity modulus

Cortical bone 13.7 GPa
Spongeous bone (Type 3) 1.37 GPa
Dentin 14.7 GPa
ngtnr;uer?]tlmplant and 110 GPa
Chrome-Cobalt Alloy 218 GPa
Feldspathic Porcelain 82.8 GPa
Zirconium 200 GPa
PEEK 3-4 GPa
CFR-PEEK 19-150 GPa

PEEK APPLICATIONS IN DENTISTRY

Polyether ether ketone thrived as due to its ideal properties, a biomaterial in medicine, and immediately
explored its applications in dentistry. Different surface adjustments have permitted PEEK to bond with
various luting agents. It is a suitable dental restorative material because, its Tensile properties
comparable to those of bone, enamel, and dentin. PEEK is effectively used in dentistry as implants,
framework for removable and fixed prosthesis due to its biocompatibility and the favourable [17].

AREA USES FOR PEEK MATERIAL

PEEK has been widely utilised in the chemical, electronics, and chemical sectors for a long time because of
its exceptional mechanical and electrical qualities, including resistance to high temperatures and
hydrolysis. Other positive characteristics including its great resistance to chemical wear, low radiation
penetration, and ability to be changed with many different materials (including glass and carbon fibres)
promote its utility as a metal alloy alternative in industrial settings [18-20].

PEEK IN IMPLANTS

One of the most well-known marches of achievement and fulfilment in tooth replacement in
contemporary dentistry is implant treatment. Due to its low elasticity modulus and ease of modification
and reinforcement with carbon and glass fibres, PEEK is a durable alloy that can be utilized for implants
[21]. PEEK has very low water solubility, and in comparison to many other materials, it receives relatively
little reaction from users, especially those who are allergic. PEEK is a suitable alternative to metallic
implants since it does not deteriorate when exposed to radiation. Titanium material does not exhibit
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shock absorption while chewing because of its high elastic modulus [22-23]. The PEEK material's
elasticity modulus is virtually identical to bone's, inducing stresses that would otherwise be generated on
the bone through the absorption of forces. The benefit of bone protection is provided by the shock-
absorbing material [24].There is no PEEK and conventional implant materials like titanium and zirconium
can be differentiated from one another, according to studies that compared them with PEEK. PEEK
material, unlike titanium, has very little osteoconductive characteristics, according to earlier
investigations [25]. Therefore, extensive study has been done to improve the bioactivity of PEEK
implants. The analysis of surface mechanical exfoliation is one of the main ones. Implant abutments can
be made from a variety of materials, including glass, zirconia, titanium, gold, and alumina. High-strength
polymer materials, such as PEEK, are also advised as abutments in several implant-supported
restorations. Compared to zirconia and titanium abutments, the peek abutment exhibits a very low level
of bacterial biofilms. PEEK is a permanent immediate abutment and framework material that can be
utilised [26].

PEEK ABUTMENTS

Important subjects include implant-supported interventions and implant osseointegration. The abutment
material must satisfy the demands of mechanics, biology, and aesthetics. Various materials, such as
titanium, gold, zirconium, and ceramics, are used to make abutments. A titanium basis can also be used to
create PEEK, a ductile material [27]. The study reveals that PEEK abutments deformed but did not break
when compared to zirconium abutments, whereas there was no breaking observed in the zirconium
abutments. PEEK material exhibits deformation rather than fracture because of its semi-crystalline
structure, which lessens fragility. Because PEEK abutments are simple to replace and broken screws
aren't as difficult to remove, problems that can occur in higher constructions can be simply fixed.

PEEK MATERIAL'S APPLICATION IN FIXED PARTIAL DENTURE

The application of polyether ether ketone material in implant-supported prosthetics for fixed prostheses
devices, crown materials make up the upper structure. Ceramics with metal supports have utilised in
dentistry for a long time, and the results have demonstrated their effectiveness. However, there are
certain downsides to metal alloys, including the risk of allergies and rusting. Lack of light permeability is
another drawback of metal alloy. PEEK should be veneered with composites since it is opaque and serves
as a framework for fixed prostheses. PEEK's natural colour in unfilled material is grey, but it can be
changed by adding the right colours. Since PEEK is chemically inert. To achieve a satisfactory bond
strength with veneering materials, numerous procedures have been tried [28]. Sandblasting, the fully
protect method, surface etching with sulfuric acid, and voracious are other surface treatments. PEEK
material has greater potential for use as crown material because it can be repaired much more simply
than ceramics, does not deteriorate inside the mouth, and processing shows no signs of doing so either. In
addition, PEEK can compete with metallic alloys despite having low elasticity modulus and hardness
because to its strong wear resistance. During the permanent loading phase of the all-on-four treatment
regimen, implants supported fixed prosthesis can be produced using PEEK framework. Zoidis showed
PMMA veneered PEEK as a good accretive to conventional ceramic and PFM prosthesis.

PEEK WITH REMOVABLE PROSTHESIS

Removable prosthesis indications are influenced by the material used, the intraoral examination, and the
patient's expectations. The removable mucosa or teeth act as supports for dentures. PEEK is used in
removable partial prosthesis in place of titanium bracing and screws. Lower retentive strength has been
observed in PEEK than partial prosthesis made of chrome-cobalt [29]. Clasps and dentures can be made
from PEEK using CAD CAM because to its light weight and excellent biologic, cosmetic, and mechanical
properties. Detachable obturators can be created with PEEK material. PEEK material improves patient
comfort in partial denture frameworks because PEEK is strong and lightweight [30]. Patient
customization is also possible with digital design based on individual physiology due to properties like
lack of metal taste, no heat, and X-ray compatibility, non-allergenicity, and electrical conductivity. PEEK
structures provide shock absorption, have a very good resistance against deterioration and wear during
mastication, even though metals are very strong, yet flexibility and patient comfort are also very
important [31]. In detachable partial prosthesis with distal extension. It is believed that dental prosthesis
with PEEK substructures support tooth health. The tooth's stress and torque force are both decreased.
due materials flexibility. Therefore, lighter prostheses are now possible, which improves patient ease and
satisfaction.

PEEK has been found to have more stable colour changes when compared with various resin materials for
prosthetics [32].The effects of polishing techniques used in the clinic and laboratory have been examined
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in terms of surface roughness and free surface energy on polyether ether ketone, PMMA, and a composite
resin. PEEK is more resilient and has reduced free surface energy and surface roughness [33].

PEEK in Orthodontics and Paediatric Dentistry

Uses of polyether ether ketone in both orthodontia and pediatric dentistry. It is used as a space
maintainer and can be created digitally. The purpose of this is to raise the standard of care. Moreover, the
orthodontic tool PEEK has a lot of potential. An alternative to metallic orthodontic arc wires is PEEK [34].
Because of PEEK's great bending strength, creep resistance, similar orthodontic force to Ni-T wire, and
minimal water absorption, Ni-Ti wires can easily be substituted with PEEK wires. PEEK is seen as a
nonmetal and cosmetic arc wire.

Research into the creation of PEEK Materials

PEEK material is relatively easy to modify and may be altered using a range of materials. It has been
shown that resistance to wear acquired mechanical characteristics after being modified with glass and
carbon fibres. As anoutcome of PEEK modification at various rates of carbon fibre, titanium dioxide,
barium sulphate, and glass fibre PEEK is observed to have superior technology, hardness, great durability,
and wear resistance [35]. As PEEK lacks adequate lucidity, some scientists claim that veneer covering is
the best option.

CONCLUSION

Superior physical, mechanical, cosmetic and biocompatibility characteristics makes PEEK material
suitable for various dental applications, e.g., fixed and detachable prostheses, implants, etc. The major
challenge is to increase the bioactivity of using PEEK as an implant material without changing its
characteristics. There are still more experiments needs to be done, PEEK bioactivity must be tested using
different materials and techniques. Potential PEEK applications are substitute for the nasal, maxillary, and
implants in the skull, osteosynthesis plates, and mandibular reconstructions and dental implants. Quick
prototyping and CAD CAM has made it possible to generate customised products (prosthesis).Carbon
fibre reinforcement has enhanced the PEEK's mechanical characteristics making CFR-PEEK is a more
desirable material than metallic ones. PEEK polymers outperform all other biomaterials now in use and
have long been utilised in clinical investigations because they are stronger, inert, and more biocompatible
by nature. Neither the particles nor the bulk material causes an unwanted biological response.
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