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Abstract: Implantology is constantly shifting and upgrading. Innovative redesign and developments in implant research and
development aim to improve implant success rates. Advanced technology have transformed three-dimensional patient
evaluation, foster doctors to assess, plan, and treat accurately as well. This multidisciplinary patient-centric paradigm allows for
customized and successful therapy. Here, Polyetheretherketone (PEEK), a light-weight bioinert, robust thermoplastic, is being
used in orthopaedics and constantly researched as an alternative dental biomaterial. As, PEEK has better chemical resistance
and stress shielding than metallic materials, making it ideal for implanted applications. Although the for in vivo applications,
PEEK needs surface changes to improve antimicrobial, biologically active, and Osseointegation features. Carbon fiber (CF),
hydroxyapatite (HA), titanium dioxide (TiO2), multi-material PEEK composites, and their applications are highlighted. These
issues can be addressed to generate synergetic, multifaceted PEEK biomaterials for long-term implantability.
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L. INTRODUCTION
Loss of natural teeth can effect daily living by limiting mastication, neuromuscular coordination, communication, and esthetics [1].
Complete edentulism treatment is one alternative denture care [2]. The residual ridge degradation is a natural aspect of the
treatment, resulting in denture loosening due to poor fit [3]. The inverted edge of mandibular restorations and the tongue stimulate
the mandibular region, resulting in prosthesis displacement during mastication and phonation. Research demonstrates how people
with full removable dentures experience diminished masticatory efficacy, leading to aversion of solid food and negatively affecting
their nutritional intake [4]. Some studies suggest that a single implant-retained overdenture can produce satisfactory retention and
success. When two implants are used to retain an overdenture, the surrounding tissues experience less stress than when only one
implant is used, independent of implant type. Recent studies clarify no variation in success between one- and two-implant
overdentures [5][6].
Fundamental and auxiliary stability determines dental implant proficiency. Elementary stability is the contact that occurs between
an implant in your mouth and its neighboring bone following location [7]-[9] . Auxiliary stability refers to the boost in stability that
is the result of biological processes, such as ossification or osteogenesis, and bone metabolism or bone turnover at the implant-bone
interface [10]. Initially, the dental implants with recorded achievements are initially fabricated from the conventionally used metals
or basic metal alloys and had either fundamental or pin designs trying to replicate the actual teeth, which are subsequently linked to
a trans-mucosal prosthesis [11], [12]. However, failure injuries were shown in many cases owing to inadequate biomechanics,
primarily unsustainable stabilization as they also had specific constraints [13], [14].Though, successful outcomes were there but
biological and mechanical malfunctions, which eventually stimulated the dentists to construct and examine the designs more
meticulously as they former ones, lacked resemblance to the dental morphology [15]-[18]. Bio-cooperative materials are
progressively used for maintaining dental restorations, which would eventually facilitate osseous regeneration, and provide
provisional support throughout the healing process, so obviating the need for surgical removal [19]-[21].
For effective Osseointegation [22], [23] bio-materials [24] must possess enough strength and low weight and exhibiting minimal
degradation rates. In an ideal situation, these implants will decompose and progressively passing the strain to the mending tissue.
From a biomechanical perspective, stresses [13] triggered by effective or parafunctional occlusal contact [16], [25]-[28]. Since
implants are attached to bone, supporting tissues may respond physiologically [29]. However, if stress surpasses the host's adaptive
capabilities, supporting tissues and prosthetic components may fail.

©IJRASET: All Rights are Reserved | SJ Impact Factor 7.538 | ISRA Journal Impact Factor 7.894 | 1696




International Journal for Research in Applied Science & Engineering Technology (IJRASET)
ISSN: 2321-9653; IC Value: 45.98; SJ Impact Factor: 7.538
Volume 13 Issue VII July 2025- Available at www.ijraset.com

Amplitude and duration of load applied to implant-restoration systems affect biomechanical stress dissipation inside the implant-
prosthesis system and neighboring tissues [30]. Implant location, angulation, implant-abutment relationship, and occlusal load
amplitude and direction affect bone stress/strain distribution around implants. In biomechanics, stress shielding is crucial with
readily available standardized implants [31]-[33]. This phenomenon occurs when the implant absorbs high stress, diminishing bone
mechanical stimulation. This is frequent with biocompatible titanium alloy implants like Ti-6Al-4V [34]-[38]. The substantial
disparity in the modulus of elasticity between bone like we have spongy bone: (precisely 1.4 GPa) cortical bone: (precisely 13.7
GPa;) and titanium alloy (approx.110-115 GPa) [32], [39]-[43] results in phenomenon popularly referred to as stress shielding,
which ultimately causes loss of bone density and resorption. Dental implant durability and success depend on correcting this
mechanical discrepancy.

To reduce stress shielding and increase implant function, many techniques have been implemented. Successful strategies use
materials with elastic moduli close to bone. Therefore optimizing the mechanical characteristics of the implant to osseointegrate
with the adjacent bone, stress distribution is enhanced, therefore decreasing the occurrence of stress shielding. The conventionally
used titanium alloys and zirconia as ceramics continue to be favored for their excellent biocompatibility [44]; nevertheless, research
indicates that advancements in material science are expanding the possibilities in study and looking for a better implant material.
Plague reduction is another implant design goal [30], [45].

This method uses a homogeneous implant body with smooth crestal surfaces [46]-[52]. Implant crest modules with flat surfaces are
easier to clean and acquire less plaque. Therefore, if bone resorption occurs in the marginal areas of implants. The polished implant
interface will accumulate less plaque and make it easier and hence, simple maintenance [53]. The smoother crown component
positioned beneath the bone crest assists a small reduction in bone owing to the elongation of biological width. During implant
uncover and shear forces during occlusal loading [54].

This design innovation deepens the space surrounding the dental implant. The majority issues pertain marginal bone loss before to
loading but subsequent to implant exposure and to early implant failure post-loading, and marginal bone loss after the loading of the
implant-bone interface. Primitive loading failures occur in weaker bone types (that are linked to osteoporosis or osteopenia) or
shorter dental implants’ lengths [55], [56]. Thus, implant body designs should focus on reducing the major sources of difficulties,
namely the factor that affects implant loading after operation. The surgical trauma, bacterial contagion, and bone—implant stress can
cause bone resorption [57]. Functional forces can cause peri-implant bone overloading due to load transfer system deficiencies
caused by implant development at that region, poor occlusion, prosthesis and surgical allocation. Thus, the bone—implant contact
may experience higher stress concentration [58], and associated strain in bone tissue may cause bone degeneration, reducing overall
implant efficacy. Design elements, such as bone stress and strain distribution, affect load transfer and implant form. These include
implant diameter, bone-implant interface length, thread pitch, shape, and depth for threaded implants [59]-[68]. To increase
osseous integration surface area, threaded implants are favored over cylindrical layout. Bone effectiveness, surface enhancements,
and thread configuration can profoundly influence implant stability and post-healing biomechanical properties [69]-[72].
Cylindrically smooth implants are easier to implant, but bone-implant contact has higher shear forces. The cylindrically tapered with
certain degree of flute cut such implant transfers compressive load to bone-implant contact [63]. Compressive force to the contact
increases with a bigger taper. An enhanced taper of a smooth-sided implant generally reduces its surface contact under stress and
initial stability during extraction and insertion. Threaded implant do convert occlusal loads into the then generated compressive
loads at the bone interface, hence thread configuration tends to play critical role for long-term load transmission. Buttresses or
square-shaped threads on dental implants transfer compressive forces to bone under axial tension.

1. FACTORS TO EVALUATE WHILE SELECTING AN IMPLANT SYSTEM

A. Impact of Thread Configuration/Geometry

Tapered or paralleled inserts are prevalent. Tapered configurations are more primary stable than parallel designs. Threads basically
strengthen the initial contact thus leads to interfacial stress absorption. Threaded implants improve mechanical Osseointegation and
load stress distribution. 9 Huang et al. said "interconnected implants could lessen both pressure on the bone and the implanted—bone
sliding distance, thereby possibly improving initial reliability and prolonged durability.” Chun et al. found that a square pitched
thread with a narrower radius disseminates stress better. Geometric parameters which incorporates thread depth, thickness, thread
pitch, face angle, and helix angle lay out the functional thread area and affect implant biomechanical load distribution [63], [73].
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B. Thread Pitch

Thread pitch is the parallel gap between implantation thread form parts. Number of threads per unit length = implant body threaded
section height / pitch. A finer pitch increases implant body threads, assuming all other parameters remain unchanged. Of all design
factors, pitch changes threaded implant surface area the most. Thread pitch [74] may reduce inferior grade bone stress. The poorest
bone type (having their T- score less than 2.5) is 58% weaker than the ideal bone quality, therefore adding implant at this location
can increase surface area and reduce stress on the poorer bone trabeculae. Thus, if consequential force, implant length, or bone
density change, the thread pitch can be modified to increase thread count and accessible surface area. Different thread
configurations are: square, V-shaped, buttress, reverse buttress whichever suits our prerequisite. Thread face angle may change
prosthesis load direction to a new bone force vector. A V-like thread profile[59] resembles a buttress thread under axial strains if the
face inclination is around 30°. A square thread design reduces shear strain by channeling the prosthesis's axial load and penetrates it
on the implant to clench bone. The thread configuration is generally employed for loading design, but it may also affect direct bone
contact healing. The face angle may redirect occlusal force at the bone contact. Axial occlusal stresses is actually the compressive
forces at the bone interface with square-shaped threads, but V-shaped threads may increase shear forces. V-threads and reverse
buttress threads have 10 times the shear force of square threads [75][47]. Low shear stress at the thread-bone interface improves
compressive load transfer, which is crucial in circumstances of low bone density, short implant lengths, or high force magnitudes
[55]. Many thread geometries with identical pitch reveal that implants with varied entire contact points at the implant-bone
interface[71] alter fundamental stability. Stress loading on threaded implants is highest at the implant's initial pitch and cortical
bone, according to previous studies. Thickness of cortical bone ranges from 0.80 to 2.00 mm, with thicker bone holding more load.
Kong et al. recommended screwed implants with thread pitches of 0.75 mm for biomechanical reasons. Square threads with 0.60
mm pitches offer adequate stress, according to Lee et al.20 findings. Chung et al. founded in his research that 0.6-mm implants lost
more crestal bone than 0.5-mm implants. Lan et al. found that loading variation is the main factor affecting stress distribution and
that fastened implants using thread pitches bigger than 0.80 mm are biomechanically better. All thread shapes have optimum thread
pitches basically to alleviate the bone stress.

C. Thread Depth

Thread depth is the gap between the significant and auxiliary diameters. Traditional implants have uniform thread depth across the
whole implant. Parallel-walled implants have a uniform cross-sectional area because they possess a consistent minor diameter. A
tapered insertion has the same internal diameter but a smaller outer diameter, diminishing thread depth toward the apex[73], [76],
[77]. This implant design reduces surface area, which is important for shorter implants. Thus, the implant body taper may increase
stress, especially with shorter implants. A broader thread maximizes implant surface area if all other factors remain unchanged.
The implant increases its contact area by about 15-25% for every 1 mm diameter coverage. The thread depth can expand with an
implant's diameter without affecting the wall width between its interior and the screw that supports the gap. Thread depth can be
changed to match implant diameter, increasing overall surface area by 150% per 1-mm increment[46], [75].

D. Considerations for Crest Module

An implant body's transosteal area, or crest module, often includes the abutment implant connection's autorotation components.
The implant's crest module affects surgery, biological width, loading profile (a mechanically strained part), and prosthetics. Thus,
the implant body's design depends on this area [75]. A greater crest module increases surface area, therefore minimizes crestal
stress[46]. Because the pressures are highest here, the larger surface area reduces bone stress and strengthens the implant body.
Increasing the crest module diameter improves the abutment connection platform[62], reducing lateral loading stress on the screw.
The platform dimension is more important than the height (or depth) of the abutment screw's antirotational hex in reducing stress to
implant bodily link. Most implant occlusal stresses occur near the crest [70].

E. Designing the Apex

Circular root shape implants are the ones, when abutment links are torqued or when single-tooth implants are detached, circular
cross-sections fail to resist torsional and shear loads. Thus, the implant body has an antirotational characteristic, usually apical.
Hole or vent designs are most popular. Bone can develop through the coronal hole and sustain implant torsional forces [78]. The
apical orifice may augment the surface area for the transmission of compressive stress in bone. The apical hole is detrimental when
the implant penetrates the sinus floor or cortical plate [10]. Mucus tissue may fill the apical opening, causing retrograde
contamination. Due to its smaller surface area, pointed shape increases bone stress. If moved, a VV-shaped pinnacle, might irritate
delicate tissues.
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F. Impact of implant shape, diameter, and length

Growing bone prefers to concentrate on protruding implant surface elements like crests, ridges, teeth, or the thread edge, that
function as stress concentrators during load transfer [39]. Implant form determines stress transfer surface area and early stability.
Threads on implant surfaces convert shear pressures into more resistive forces at the bone contact.

G. Implants’ Length

From platform to apex, implant length is measured[79]. The average length is 8-13 mm, which is similar to normal root length.
The crestal bone interface is not important for implant length or Osseointegation, but initial stability and bone—implant interface are.
The longer length helps resist torque and shear pressures when screwing abutments in. However, the additional length does not
reduce transosteal stress surrounding the implant at the ridge crest or affect Osseointegation [25].

H. Implants’ Diameter

It measures from the widest thread peak to the same point on the other side. For bone load distribution, it is more significant than
implant length. Most implants are around 4 mm in diameter to be precise for the strength but, at least 3.25 mm is definitely needed
for strength. Wider implants engage more bone and distribute stress better in the surrounding bone, biomechanically. As proven,
higher bone contact surface area may increase preliminary stability and stress resistance. The implant's surface area increases with
diameter, enhancing bone contact. Previous research showed that expanding the diameter to 3 mm implant by 1 mm increases its
surface area by approximately 35% for the same.

I.  Implant Shape

The configuration of dental implants is a highly contested design aspect within endosseous systems and may influence
biomechanics. The majority of implant devices consist of solid or hollow screws or cylinders. The crestal and apical regions of
screw-type implants have been altered to facilitate self-tapping and minimize heat production.  Alternative designs employ a
stepped cylindrical configuration to replicate root morphology at both the cervical and apical terminals. The cylindrical implants
offer superior stress dissipation compared to cylindrical or tapered implants, as well as enhanced crestal bone loading and alveolar
aid in bone growth due to their root analog configuration.

J. Bio-Compatible Implant Material

Recent advancements in the creation of new alloys, particularly Molybdenum-based materials, which have exceptional mechanical
capabilities that have not been previously investigated in relation to biodegradable implants[80]. We also examine improved surface
alteration and manufacturing options that improve biodegradable metallic implant performance. [81]. These materials' corrosion
mechanism is extensively researched to highlight their dynamic deterioration. They elucidate the intricate interplay of implant
materials, adjacent tissues, and the body's acidic milieu. This article offers a comprehensive overview of biodegradable metallic
implants and establishes a foundation for future research and the development of implants with enhanced mechanical qualities and
controlled degradation rates.

K. Magnesium alloys/composite

Magnesium-based alloys may be orthopedic biomaterials[21]. Young's modulus and cortical bone anisotropy are correlated with
Mg. After degradation in physiological environments, Mg is osteopromotive and biocompatible. Due to its increased availability,
magnesium is widely used in medicine. Edward C.H. initially employed magnesium wires as blood vessel ligatures in 1878. Next,
magnesium plates, tubes and screws for arthroplasty and connections for nerves were examined. These trials showed lower
biocompatibility and deterioration than expected. Subcutaneously gas cavities and deteriorated structure post-operation were also
identified in subsequent decades. Though, Magnesium and Cadmium alloy screws and plates have successfully treated fractures[36].
Mg-Cd implants improved fracture healing resilience. Some failures were caused by gas cysts or infections. The individuals had
neither acute inflammatory responses nor abnormal blood magnesium levels. Compared to biopolymers like PLLA,
POLYETHERETHERKETONE[82], and polyglycolic acid, magnesium alloys are more biocompatible. Bio-ceramics like
tricalcium phosphate (TCP)[83] and hydroxyapatite (Hap)[73], which often lack mechanical strength for bone implantation are
surpassed by these bio polymer. Surface quality, stiffness, and malleability make magnesium alloys sterilizable. The byproducts of
magnesium alloys and implants, especially magnesium ions, are non-toxic and safe.
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Their osteopromotive properties are unique. Osterix levels rise and bone healing is accelerated by degraded Mg ions and transporter
proteins. Due to its rapid mechanical degradation before surrounding tissues recover, this substance has limited biological
usefulness.

L. Polymeric Biomaterials

The primary benefits of polymeric biomaterials[84] over metal materials are simplicity of fabrication into many forms,
straightforward secondary processing, cost-effectiveness, and accessibility with requisite mechanical and physical qualities. The
essential characteristics of polymeric biomaterials[85] align with those of other biomaterials, including biocompatibility,
sterilizability, sufficient mechanical and physical qualities, and manufacturability. Despite the ease of synthesizing hundreds of
polymers suitable for biomaterials, only 10 to 20 polymers are mostly used in the manufacture of medical devices, ranging from
disposable items to long-term implants. Polyetheretherketone (PEEK)[86] is aesthetically tooth-colored polymer, the use of this
biomaterial in orthopedics is already been done. It is produced by step-growth dialkylation of bis-phenolates. A common PEEK
synthesis includes reacting 4,4'-difluorobenzophenone with the metallic salt of hydrogquinone at 305-310°C in a polar solvent such
diphenyl sulphone. Semicrystalline, its melting point is around 335 °C[87]. Pre-polymerization with functionalized monomers or
post-polymerization with sulphonation, amination, and nitration can modify PEEK . Most beneficial for orthopedic implant
applications is its lower Young's (elastic) modulus is around (3—4.5 GPa), which roughly matches human bones’ elastic modulus.
Adding different components can easily modify polyetheretherketone. Carbon fiber reinforcement can increase the pure PEEK
elastic modulus to somewhat 18 GPa[57]. Titanium and its alloys have a higher elastic modulus than required for a bone to endure,
causing stress shielding and failure. Carbon-reinforced Polyetheretherketone has the same modulus as cortical bone and dentin,
suggesting it may have less stress shielding than titanium, an implant material. In mechanical terms, Polyetheretherketone is an
appropriate materials for rehabilitation whilst its tensile properties are similar to bone, enamel, and dentin[36]. A stepwise
progression dialkylation process of bis-phenolates transforms ether ketone monomer units to yield polyetheretherketone, a
thermoplastic polymer with semicrystalline structure having the chemical formula (-C6H4-CO-C6H4-0O-C6H4-0O-)n. Physio-
chemically, polyetheretherketone has a high melting point of 334°C, ensuring structural integrity above 300°C. It withstands
organic solvents, acids, and bases. It is also strong, fatigue- and abrasion-resistant, and compatible with various reinforcing agents.
Polyetheretherketone lacks osteoconductive properties like titanium[88]. Therefore, substantial study has been done to improve
Polyetheretherketone implant bioactivity. Polyetheretherketone can exhibit its biological properties through the application of
synthetic osteoconductive hydroxyapatite coatings, enhancement of surface roughness, implementation of chemical changes, or
incorporation of bioactive particles[9]. The white hue and robust mechanical characteristics render polyetheretherketone an
excellent option for both permanent and detachable dental prostheses. Polyetheretherketone surface modification has been tested for
adhesion with luting agents and removed teeth.  Polyetheretherketone can also be an attractive orthodontic wire.
Polyetheretherketone orthodontic wires can provide superior orthodontic forces compared to polyether sulfone (PES) and
polyvinylidene difluoride (PVDF), while preserving a cross-section comparable to metallic wires[89] such as cobalt—chromium
(Co—Cr), titanium—molybdenum (Ti—-Mo), and nickel-titanium. Polyetheretherketone is suitable for dental applications due to its
distinctive physical and mechanical qualities.

M. PEEK implant material

Tension remodels bone, as per the Wolff's Law[40]. Stress shielding diminishes bone density surrounding an implant by alleviating
the mechanical stresses and concentrating all the stresses on itself rather than dividing to the whole bone surrounding it. Finite
element analysis of CFR-Polyetheretherketone implants revealed they may give less stress shielding than titanium. Since
Polyetheretherketone dental implants are not commonly used in clinical practice, it is uncertain if they differ from titanium implants
in bone resorption in humans[79], [90], [91]. A recent analysis by Sarot et al. finds that no stress distribution difference between
polyetheretherketone and titanium dental implants. Further clinical trials are needed to determine if polyetheretherketone implants
reduce stress shielding compared to titanium implants. Unmodified Polyetheretherketone is biocompatible and hydrophobic with an
80-85.8-degree water contact angle. Unrevised Polyetheretherketone does not affect cell proliferation in vitro, according to
research. In contrast, conventional and CFR-polyetheretherketone materials have been shown to increase protein turnover in cells.
Animal studies show that polyetheretherketone can last three years with only localized irritation. Numerous studies show that
polyetheretherketone and zirconia and titanium implant materials have similar Osseointegation. Recent proteomic studies reveal
that polyetheretherketone inhibits miRNA processing, which may limit surface cellular growth and cause long-term damage. The
similar proteomic studies showed no bio inertness difference between polyetheretherketone, zirconia, and titanium.
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Unaltered polyetheretherketone is a biointert material, although its osteoconductive capabilities are unknown in vivo or in vitro.
Therefore, the long-term survival rate of undamaged polyetheretherketone implants is unknown. Polyetheretherketone materials
have undergone several changes to improve mechanical and biological properties. However, polyetheretherketone dental implants
have not been widely used in clinical settings, and there is little long-term data on their efficacy.

Polyetheretherketone has been nano-modified to improve bioactivity and osseoconductive characteristics. Plasma spraying has
coated polyetheretherketone with bioactive compounds like osseoconductive calcium hydroxyapatite (hap) or titanium. Plasma
torch deposits particles on implants. Plasma liquefies particles and deposits them on the implant, creating a texture. For larger
dental implants, a bioactive layer may work, but not for smaller ones. Delamination of the thick apatite layer (Ra = 7-8 mm) might
cause implant failures. Plasma-spray coating polyetheretherketone with hap at high temperatures is another drawback[92]. Due to
its low melting point (340-343°C), polyetheretherketone may degrade at higher temperatures. High temperatures during plasma-
sprayed hap coatings on CFR-polyetheretherketone may evaporate carbon fibers from the implant's surface, reducing bond strength
(2.9 MPa).

Bioactive polyetheretherketone nanocomposites and nanoscale coatings containing bioactive apatite have received significant
attention.  Osteogenic implant coatings change dental implant surfaces[93]. Bioactive surface coatings improve implant
Osseointegation by interacting with bone tissues. Spin-coating deposits nanoscale calcium hydroxyapatite on polyetheretherketone
surfaces[94]. Apatite suspended in solvents made from organic matter is applied to an adjusting implant. Thermal processing forms
a thin hydroxyapatite (Hap) coating on implants. Research involving animals indicates that spin-coated polyetheretherketone
implants strengthen bone-implant contact (BIC). Removal torque did not change significantly. Plasma-gas etching can modify
polyetheretherketone nanoscale surfaces. Low-pressure gases provide nano-scale surface roughness and functional groups on
polyetheretherketone implants, increasing hydrophilicity for material-tissue interaction. Gas-plasma modified polyetheretherketone
implants increased human mesenchymal cell proliferation and differentiation in vitro. Many have recently studied CFR-
polyetheretherketone hip stems in ovine subjects, but Polyetheretherketone altered by low-pressure conditions prevail oxygen
plasma placed in rabbit bones is still lacking a significant enhancement in bone-implant contact (BIC). CFR-polyetheretherketone
hip stems were plasma-sprayed with a 17-18nm-thick TiO, and hydroxyapatite layer, then immersed in Alpha-tricalcium phosphate.
They possess remarkable biocompatibility and mechanical properties for hip implants devoid of metallic ions.  Ha-coated
CFR/polyetheretherketone grafts provide cement-free retention for carrying load applications. These studies show that coated
polyetheretherketone polymers have great dental implant potential.

There have been no human clinical trials with coated polyetheretherketone dental implants, which are needed to determine
biocompatibility before use.

Electron-beam (e-beam) deposition utilizes an electron beam in order to breakdown and deposit an incredibly thin nano-rough film
of matter onto a substrate[95]. Many nano-modifications have improved Polyetheretherketone’s biological and physical qualities.
Titanium covering polyetheretherketone with this approach increases hydrophilicity and cell proliferation. Anodized nanoporous
titanium electron beam-coated may help immobilize bone morphogenic protein-2. Titanium/bmp-2-coated polyetheretherketone
implants have great potential for oral Implantology. E-beam-coated prostheses remain untested in vivo, rendering their clinical
potential uncertain. A high-voltage particle plasma may form a thin coating of particles on a substrate. This is plasma immersion
ion implantation [96].

1. CONCLUSION

The loading type, material characteristics of the insertion and artificial tooth, implant geometry, surface topology, and the caliber
and measure of the surrounding bone, along with the bone—implant interface, influence the stress and strain distributions around
osseointegrate dental implants. Many implant concepts and sizes, forms, materials, and surfaces are commercially accessible. Stress
study of mechanical interactions between bone and implant and implant failure risk assessment are crucial to endosseous implant
effectiveness and dependability. Closed-form stress evaluation is impossible for the coupled bone—implant biomechanical system
due to its complicated shape. Thus, numerical methods like finite element analysis can forecast stress and strain distributions in
peri-implant regions, examine implant and prosthesis designs, load magnitude and orientation, and bone mechanical properties, and
simulate various clinical situations to analyze endosteal dental implants.

Swift progress in biodegradable implants and gadgets has shown novel therapeutic pathways for fostering favorable biological
reactions. Temperature, pH, and biological cues can induce these biomaterials to dynamically change their characteristics or
functions.
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Synthetic implants called biomaterials can temporarily replace and improve biological tissues. Medical biomaterials are chosen
based on their mechanical characteristics, biocompatibility, and weight by mass, biodegradability and physicochemical attributes.
Titanium are the predominant materials utilized in orthopedic implants. They exhibit effective healing owing to their robustness and
resistance to corrosion. Nonetheless, these materials are non-biodegradable, necessitating further procedures for implant extraction,
which restricts growth, temperature sensitivity, and cross-contamination. Bone replacement, dental surgery, and bone stabilization
require implants, which may have side effects. Synthetic biodegradable polymer implants reduce procedures and speed healing
thanks to medical research.

New biomaterials are preferred to improve medicines and life have advanced significantly in the recent decade. Recent advances in
specialized drug delivery, regenerative therapies, and tissue engineering have boosted the utilization of biodegradable substances for
sophisticated clinical applications. Polydioxanone and poly (L-lactic acid) are utilized in bile duct stents. Biliary stents are made
from biodegradable polymers with different biodegradation rates. The selection of biodegradable polymers is contingent upon
mechanical integrity, elevated tensile strength, non-toxicity, and a controlled degradation rate.

Additionally, chemical properties greatly affect biocompatibility. For sustained physiological immersion, bio implants should be
biocompatible with the body. Magnesium, and Zinc are the main bio-absorbable metals. After performing medicinal functions like
tissue regeneration, disease detection, and support, these biomaterials corrode and degrade in vivo without harming the host.
Biodegradable metals outperform polymeric bone implants and cardiovascular stents in strength and performance.

Absorbable implant materials offer large market prospects due to their medicinal benefits. The synthetic biodegradable polyesters
are much in studies.

These needs complicate biomaterial production. Primary concern is corrosion degradation products released into the environment.
These items may injure the body further. For biosafety, deteriorated commodities must be improved. Biocompatible material
degradation should match healing kinetics. In cardiovascular applications, healing involves inflammation, granulation, and
remodeling. Broken bones recover through inflammation, repair, and remodeling.

This paper critically evaluates and discusses biodegradable and bio-absorbable materials for medical applications, their future usage
and prospects.
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