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INTRODUCTION  

In the realms of medical science and patient care, orthopedic 

implants have undergone a transformational metamorphosis [6.] 

These extraordinary technologies, which ranges from joint 

replacements to fracture fixation gear, have turn out to be vital 

tools for orthopedic surgeons, providing hope and mobility to 

those suffering from musculoskeletal injuries, degenerative 

illnesses, and the crippling effects of time [3]. The efficacy and 

lifetime of orthopedic implants are inextricably connected to a 

fundamental factor: the materials used to make them [1, 26] 

The field of orthopedic materials has grown at an astounding 

rate, motivated by a desire to improve patient outcomes and a 

growing understanding of the delicate interplay between 

biomaterials, biology, and biomechanics [2,6,7]. The selection 

of materials for orthopedic implants is a complex process 

dictated by the need for mechanical robustness, 

biocompatibility, and endurance while reducing problems and 

adverse responses [3,10]. The materials available for orthopedic 

implants are as diverse as the people they serve, ranging from 

metals with exceptional strength to ceramics which show high 

wear resistance property and polymers with adaptability [4,5,7].  

In this comprehensive analysis, we will delve into the materials 

that underpin the achievement of orthopedic implants [4,6,10]. 

We dig into the complexities of metallic, ceramic, and polymer 

materials, as well as their composite counterparts, drawing on a 

wide reservoir of information and study [5,6,10]. We evaluate 

their mechanical properties, biocompatibility profiles, and 

responses within the complex physiological milieu of the human 

body using a multidimensional methodology [2,5,14]. In 

addition, we examine recent breakthroughs in the discipline, 

ranging from novel surface changes to the revolutionary 

potential of additive manufacturing [4,7,15]. Beyond material 

science, we investigate the clinical value of these materials using 

case studies and real-world orthopedic surgery applications 

[11,14,38]. We investigate the performance of orthopedic 

materials in a variety of therapeutic applications, ranging from 

hip as well as knee replacements to spinal implants and fracture 

fixation systems [6,16,17]. This practical understanding not only 

helps orthopedic practitioners make decisions but also 

emphasizes the significant impact that materials have on patient 

quality of life [11,14,17]. 

 

 
Figure 1: history of orthopedic implants 

 

Bioresorbable implants are a significant innovation in 

orthopedic surgery, with distinct advantages over typical 

permanent implants. These implants, such as bioresorbable 

magnesium alloys and polymer/inorganic glass composites, are 

intended to breakdown and be absorbed by the body over time 

[4,9,50]. This feature eliminates the necessity for implant 

removal operations, minimizing patient suffering and lowering 

the risk of complications connected with permanent implants 

[4,50] Furthermore, bioresorbable implants give temporary 

structural support during the healing phase by gradually shifting 

weight to the growing bone and promoting natural bone 

regeneration [9,50]. Figure 2 depicts a variety of orthopedic 
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implants which are biodegradable and utilized in clinical 

practices where (A) indicates the screws, plates, rods, and tacks 

which are frequently used for fracture fixation and meniscus 

repair, (B) Shows plates and cages used largely for spinal 

restoration treatments, (C) Contains porous scaffolds intended 

for bone tissue engineering applications [50]. These implants are 

new treatments that stimulate tissue regeneration with gradual 

degradation of biomaterials within the body, providing 

considerable benefits in orthopedic surgery. 

 

 
Figure 2: shows biodegradable orthopedic implants [5]. (A) Screws, plates, rods and tacks, commonly utilized for fracture fixation 

and meniscal (B) Plates and cages [17] (C) Porous scaffolds [50] 

 

Orthopedic materials research faces both challenges and 

opportunities [11,19,24]. We struggle with infection control, aim 

for increased longevity and durability, explore individualized 

implants, and traverse the complex environment of regulatory 

and ethical constraints [21,37]. As we embark on this journey 

through the world of orthopedic materials, our goal is to provide 

a comprehensive understanding that will enable healthcare 

professionals, researchers, and manufacturers to make informed 

decisions, innovate with purpose, and ultimately contribute to 

the advancement of orthopedic care [30,40,41]. The types of 

orthopedic implants are discussed in Figure 2 [8]. 

 

 

 
Figure 3: Types of material used in orthopedic implants 

 

This review enables readers to explore the varied tapestry of 

materials being utilized in orthopedic implants, thus joining the 

ongoing effort to redefine the frontiers of possibility in 

performing orthopedic surgical operations [7,15,17]. 

 

Literature Survey:  
Material selection for orthopedic implants is a sophisticated 

process that requires substantial research and development. In 

this literature review, we present an overview of important 

studies and key findings relating to orthopedic implant 

materials. 

Stainless steel has historically been considered as a standard 

material for fabricating orthopedic implants due to its 

outstanding mechanical qualities and corrosion resistance. [1] 

demonstrated stainless steel's biocompatibility, while nickel 

release issues remain same. Titanium along with its alloys have 

recognized themselves as the gold standard in orthopedic 

applications. [2] pioneered research into the biocompatibility 

and improved mechanical performance of titanium-based 

composites [3] discovered the predominance of cobalt-

chromium alloys in hip implants and the necessity to address 

potential metal-on-metal articulation difficulties. Magnesium 

alloys are gaining popularity as budding biodegradable materials 

for orthopedic implants. [4] investigated the corrosion behavior 

of magnesium alloys and their appropriateness for implantation. 

Shape memory alloys, like as Nitinol, exhibits distinctive 

features which makes them supreme for quite invasive 

orthopedic applications according to conducted research on the 

application of Nitinol in fracture fixation devices [5]. Alumina 

ceramics have a high wear resistance as investigated and 

exhibited the good mechanical properties and clinical 

performance of alumina ceramics in orthopedic implant 

applications in recent work [6]. 

Because of the biocompatibility and robustness, zirconia-based 

ceramics have grown in popularity. [7] investigated the progress 

of zirconia-based composites in orthopedic implant applications. 

Bioactive characteristics of calcium phosphate ceramics 

stimulate bone integration. [8] conducted a detailed assessment 

of the biocompatibility and clinical outcomes of these materials. 

Carbon-based ceramics have developed as novel orthopedic 

materials. [9] conducted research on the possibility of carbon-

based ceramics in bone tissue engineering. Polyethylene is a 

common material used in joint replacements. [10] evaluated the 

mechanical and biological properties of polyethylene in 

orthopedics. 
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PMMA has long been used in orthopedic cement. [11] conducted 

research on the mechanical characteristics and fixation of 

PMMA in total joint arthroplasty. UHMWPE is well-known for 

its high wear resistance. [12] investigated the most recent 

breakthroughs in UHMWPE for orthopedic applications. PEEK 

is becoming more popular in spinal implants. [14] investigated 

the corrosion behavior and biocompatibility of a low-nickel 

stainless steel for orthopedic implants. [15] recently examined 

surface modifications of titanium implants to improve 

osseointegration and antibacterial characteristics. 

[16] investigated the wear behavior and mechanical properties 

of a cobalt-chromium-molybdenum alloy for orthopedic 

applications. [17] published a study on the creation of 

bioresorbable magnesium alloys and their in vivo behavior. [18] 

investigated the utilization of shape memory alloy scaffolds in 

bone tissue engineering and regenerative medicine applications. 

[19] investigated the wear performance and clinical results of 

alumina ceramic-on-ceramic bearings in total hip arthroplasty. 

[20] studied the fracture toughness and mechanical 

characteristics of zirconia-toughened alumina ceramics for 

orthopedic implants. [21] investigated the bioactivity and osteo-

inductive capabilities of biphasic calcium phosphate ceramics 

for bone regeneration. [22] investigated the possibility of 

carbon-based nanomaterials to improve the mechanical and 

biological performance of orthopedic implants. 

[23] conducted research on the wear performance of highly 

cross-linked polyethylene in total knee arthroplasty. [24] 

investigated the mechanical and fatigue properties of PMMA 

bone cement used in cemented hip arthroplasty. [25] 

investigated the effects of irradiation on UHMWPE for better 

wear resistance and mechanical characteristics. [46] published a 

study on the potential of PEEK-based composite materials with 

nanoscale reinforcements for spinal implants. This review of the 

literature highlights the wide range of materials used in 

orthopedic implants, their qualities, and the extensive research 

that has contributed to their invention and application. 

The review by [26] serves as a cornerstone. This comprehensive 

review underscores the exceptional qualities of titanium-based 

biomaterials, positioning them as the ultimate choice for 

orthopedic applications The paper provides valuable insights 

into the mechanical and biological compatibility of Ti-based 

biomaterials, contributing significantly to our understanding of 

their superiority in orthopedic implant applications 

[27] work provides useful insights into the design process of 

orthopedic implants. Their review highlights major components 

of the design process, which contributes to a thorough 

understanding of the complex issues involved in producing 

orthopedic implants. The review by [28] on the titanium-nitride 

coating of orthopedic implants adds to the body of knowledge. 

This review thoroughly investigates the application and 

relevance of titanium-nitride coatings in orthopedic implants, 

expanding our grasp of surface coating improvements for 

improved implant performance. 

[29] work makes a significant contribution to understand the 

novelty of biomaterials used for orthopedic implants. This paper 

dives into developing biomaterials, revealing their prospective 

applications and developments in the arena of orthopedic 

implantations.  

[30] provide important insights into clinical variables, disease 

characteristics, and molecular therapeutics that influence 

osseointegration of orthopedic implants. This review 

investigates the delicate interplay of many parameters 

influencing osseointegration success, providing a full grasp of 

the clinical landscape. 

[31] gives a succinct analysis of current difficulties connected to 

orthopedic implant devices, with a particular emphasis on 

biomechanics and biocompatibility. Hannon's work sheds light 

on the complicated interplay between biomechanical 

considerations and biocompatibility aspects in the creation and 

performance of orthopedic implants, providing vital insights into 

current difficulties. [32] provides a comprehensive assessment 

of the properties, applications, and improvements in platinum-

based ortho-implants, providing dynamic perceptions for the 

function of platinum in the domain of orthopedic biomaterials. 

The investigation [33] investigates the different characteristics, 

design variables, and potential issues associated with aluminum-

based orthopedic implants. This resource considerably improves 

our understanding of orthopedic materials, shedding insight on 

their impact on patient outcomes and the long-term functioning 

of implants. [34] explore the demands of modern implant 

equipments in orthopaedic prosthesis biomaterials applications 

to lower prosthesis failure rate. This site discusses the challenges 

and requirements for improving orthopedic implant technology. 

[35] conduct a comprehensive study of the use of composite 

polymers in orthopedic implants. The authors delve into 

composite polymers' specific characteristics and design 

considerations, shedding light on their potential benefits in 

orthopedic applications. The paper covers these materials' 

mechanical and biological properties, providing a 

comprehensive understanding of their applicability for various 

orthopedic circumstances. The source gives unique insights into 

the emerging landscape of orthopedic implant materials by 

summarizing current research findings, providing a nuanced 

perspective on the potential of composite polymers in improving 

patient outcomes and lowering prosthesis failure rates. 

[31] undertake a vital systematic review that highlights the 

critical importance of engineering standards in trauma and 

orthopedic implants around the world. Their exhaustive protocol 

methodically reviews existing standards, including critical 

design, manufacturing, and performance evaluation issues. The 

study is an important resource for understanding and improving 

global standards, providing insights to academics, doctors, and 

regulatory authorities engaged in the development and 

implementation of orthopedic implants. [37] provide a thorough 

evaluation of smart implants in orthopedic surgery, emphasizing 

their potential to improve patient outcomes. The research goes 

into novel implant technologies, examining how these smart 

aspects lead to better monitoring, customization, and overall 

efficacy in orthopedic operations. The insights presented 

contribute to the growing landscape of orthopedic 

advancements, providing physicians, researchers, and industry 

experts with significant considerations. 

[38] investigate the use of additive manufacturing to create 

bespoke metallic orthopedic implants. The research digs into the 

developments and complexities of 3D printing technology in the 

orthopedic area, focusing on materials, structures, and surface 

alterations. The authors address the possible advantages and 

disadvantages of this manufacturing method, providing insights 

into the changing landscape of individualized orthopedic 

implants.  

[39] provide a detailed evaluation of biodegradable magnesium-

based orthopedic implants. The study presents an overview of 

magnesium-based materials' features, applications, and 

problems in the context of orthopedic implants. The authors 

explore the possible benefits of biodegradability as well as the 
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impact of magnesium-based implants on bone repair. The review 

provides useful perspectives on the use of these materials in 

orthopedic applications, offering light on their current state and 

future potential. [40] provide an in-depth summary in their 

publication "Orthopedic Implants and Devices for Bone 

Fractures and Defects: Past, Present, and Perspective." The 

writers dive into the history, current state, and future prospects 

of orthopedic implants and devices, with a particular emphasis 

on their uses in treating bone fractures and abnormalities. The 

evaluation covers a wide range of orthopedic solutions, 

providing insights into advancements, problems, and potential 

future directions for the sector. 

[41] provide insightful commentary in their review. The paper 

goes over the physical properties of titanium-based orthopedic 

implants in detail, highlighting existing problems and 

emphasizing the importance of surface changes. This overview 

serves as a starting point for comprehending the complexities of 

titanium implants in orthopedics. [42] give a comprehensive 

analysis which appears in the journal Materials. This work 

examines biomaterials used in orthopedic surgery and 

traumatology in depth, presenting insights ranging from 

historical viewpoints to current breakthroughs. The review is an 

excellent resource for learning about the evolution and current 

state of biomaterial uses in orthopedics. 

[43] investigate current trends in their study. This study dives 

into the developing subject of bioelectronic implants developed 

for multifunctional applications in bone. [44] share useful 

insights on biomaterials utilized in orthopedic devices. This 

study dives into the existing issues and future prospects of 

biomaterials used in orthopedic devices, adding to the 

continuing debate in the field. 

[45] present cutting-edge developments and insights into 

orthopedic implants. This article illustrates the advances and 

future prospects in orthopedic implants made possible by 

additive manufacturing technologies. [47] give a complete 

review on surface coating of orthopedic implants. The research 

looks on surface coatings on orthopedic implants to improve 

osseointegration and reduce bacterial colonization. 

[48] present a succinct overview of current trends in additive 

manufacturing of orthopedic implants with thermal plasma-

sprayed coatings to improve implant surface biocompatibility.  

[49] review gives a thorough examination of orthopedic implant 

materials. They delve into the various features of orthopedic 

implant materials, giving light on the advancements, problems, 

and factors that define the industry. The research provides useful 

insights into the various materials, their physical properties, and 

their impact on implant performance. The paper contributes 

substantially to the understanding of the complexities involved 

in the selection and exploitation of materials for orthopedic 

implants, hence expanding the knowledge base of researchers 

and practitioners in the area. 

 

TABLE 1: shows the technological comparison of orthopedic 

implants 

Material Key Properties Applications Referenc

es 

Stainless 

Steel 

Excellent 

mechanical 

properties, 

corrosion 

resistance 

Historical 

choice for 

orthopedic 

implants 

Duyck et 

al. (2003) 

Titanium 

and its 

Alloys 

Biocompatible

, superior 

mechanical 

performance 

Gold standard 

in orthopedic 

applications 

Niinomi 

(2008) 

Cobalt-

Chromium 

Alloys 

Common in 

hip implants, 

concerns in 

metal-on-

metal 

articulation 

Prevalent in 

hip implants, 

need for 

addressing 

issues 

Kurtz et 

al. 

(2010), 

Wu et al. 

(2019) 

Magnesium 

Alloys 

Potential 

biodegradabili

ty, corrosion 

behavior 

Investigated 

for suitability 

in orthopedic 

implants 

Zheng et 

al. 

(2021), 

Zhang et 

al. (2022) 

Nitinol 

(Shape 

Memory 

Alloys) 

Unique 

properties for 

minimally 

invasive 

applications 

Utilized in 

fracture 

fixation 

devices 

Zhao et 

al. 

(2017), 

Wang et 

al. (2021) 

Alumina 

Ceramics 

Excellent wear 

resistance 

Mechanical 

properties and 

clinical 

performance 

in orthopedic 

applications 

Chevalier 

& 

Gremillar

d (2009) 

Zirconia-

Based 

Ceramics 

Biocompatible

, high strength 

Development 

of composites 

for orthopedic 

applications 

Wang et 

al. 

(2020), 

Wang et 

al. (2022) 

Calcium 

Phosphate 

Ceramics 

Bioactive, 

promotes bone 

integration 

Bioactive 

properties, 

suitable for 

bone 

integration 

Bohner 

(2010), 

Cho et al. 

(2020) 

Carbon-

Based 

Ceramics 

Innovative 

materials in 

bone tissue 

engineering 

Potential in 

bone tissue 

engineering 

Boccacci

ni et al. 

(2021), 

Khan et 

al. (2021) 

Polyethylen

e 

Widely used in 

joint 

replacements 

Mechanical 

and biological 

aspects in 

orthopedics 

Kurtz et 

al. 

(2019), 

Deng et 

al. (2022) 

PMMA 

(Polymethyl 

Methacrylat

e) 

Long history 

in orthopedic 

cement 

Mechanical 

properties and 

fixation in 

total joint 

arthroplasty 

Jasty et 

al. 

(1990), 

Yang et 

al. (2020) 

UHMWPE 

(Ultra-High-

Molecular-

Weight 

Polyethylen

e) 

Exceptional 

wear 

resistance 

Latest 

developments 

and wear 

resistance in 

orthopedic 

applications 

Oral et al. 

(2020), 

Li et al. 

(2021) 

PEEK 

(Polyether 

Ether 

Ketone) 

Gaining 

traction in 

spinal implants 

Biocompatibili

ty and 

mechanical 

behavior in 

Ponnapp

an et al. 

(2019), 

Chen et 

al. (2022) 
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orthopedic 

implants 

Low-Nickel 

Stainless 

Steel 

Corrosion 

behavior, 

biocompatibili

ty 

Exploration of 

corrosion 

behavior and 

biocompatibili

ty 

Müller et 

al. (2020) 

Surface 

Modificatio

ns of 

Titanium 

Implants 

Enhanced 

osseointegrati

on, 

antibacterial 

properties 

Investigation 

of surface 

modifications 

for improved 

implant 

performance 

Lee et al. 

(2021) 

Cobalt-

Chromium-

Molybdenu

m Alloy 

Wear behavior, 

mechanical 

properties 

Study on the 

wear behavior 

and 

mechanical 

properties 

Wu et al. 

(2019) 

Bioresorbabl

e 

Magnesium 

Alloys 

Development 

and in vivo 

behavior 

Exploration of 

bioresorbable 

magnesium 

alloys 

Zhang et 

al. (2022) 

Shape 

Memory 

Alloy 

Scaffolds 

Bone tissue 

engineering 

and 

regenerative 

medicine 

Use of shape 

memory alloy 

scaffolds in 

bone tissue 

engineering 

Wang et 

al. (2021) 

Alumina 

Ceramic-on-

Ceramic 

Bearings 

Wear 

performance, 

clinical 

outcomes 

Study on 

alumina 

ceramic-on-

ceramic 

bearings in 

total hip 

arthroplasty 

Zhu et al. 

(2021) 

Biphasic 

Calcium 

Phosphate 

Ceramics 

Bioactivity, 

osteo-

inductive 

properties 

Research on 

bioactivity and 

osteo-

inductive 

properties 

Cho et al. 

(2020) 

Carbon-

Based 

Nanomateria

ls 

Mechanical 

and biological 

performance 

Review of 

potential of 

carbon-based 

nanomaterials 

in orthopedic 

implants 

Khan et 

al. (2021) 

Highly 

Cross-

Linked 

Polyethylen

e 

Wear 

performance in 

total knee 

arthroplasty 

Investigation 

of wear 

performance 

in total knee 

arthroplasty 

Deng et 

al. (2022) 

Mechanical 

and Fatigue 

Properties of 

PMMA 

Bone 

Cement 

Mechanical 

and fatigue 

properties 

Study on 

mechanical 

and fatigue 

properties of 

PMMA bone 

cement 

Yang et 

al. (2020) 

Effects of 

Irradiation 

on 

UHMWPE 

Improved wear 

resistance, 

mechanical 

properties 

Examination 

of the effects 

of irradiation 

on UHMWPE 

Li et al. 

(2021) 

PEEK-

Based 

Nanoscale 

reinforcements 

Discussion on 

the potential of 

Chen et 

al. (2022) 

Composite 

Materials 

for spinal 

implants 

PEEK-based 

composite 

materials 

 

Conclusion 

The field of orthopedic implants is dynamic, with ongoing 

research focusing on enhancing biocompatibility, addressing 

material-specific challenges, and incorporating advanced 

technologies. The technological comparison table serves as a 

valuable resource for researchers, clinicians, and industry 

professionals, offering a consolidated view of the diverse 

materials shaping the future of orthopedic implantology. The 

continuous evolution of materials and technologies showcased 

in this overview underscores the commitment to improving 

patient outcomes, implant longevity, and overall success in 

orthopedic interventions. 

Future Scope: The future of orthopedic implants hinges on 

advancing biomaterials, including bioresorbable magnesium 

alloys and carbon-based ceramics. Smart implant technologies 

for real-time monitoring and customization will evolve, while 

additive manufacturing, especially 3D printing, offers potential 

for personalized metallic implants. Global engineering standards 

for orthopedic implants, emphasized by Hannon et al. (2018), 

remain pivotal. Innovations in multifunctional implants and 

surface coatings, as discussed by Soares dos Santos & Bernardo 

(2022) and Bohara and Suthakorn (2022), present opportunities 

for improved therapeutic functionalities and enhanced 

osseointegration. Ongoing research should optimize established 

materials and address concerns like nickel release and metal-on-

metal articulation. Interdisciplinary collaboration and a patient-

centric focus will shape the transformative future of orthopedic 

implantology. 

 

References  

1. Duyck, J., Vandamme, K., Geris, L., & Van Oosterwyck, 

H. (2003). Biocompatibility of stainless steel for orthopedic 

applications: Assessment of the nickel release and residual 

stress. Journal of Biomedical Materials Research Part A, 67(3), 

856-865. 

2. Niinomi, M. (2008). Mechanical biocompatibilities of 

titanium alloys for biomedical applications. Journal of the 

Mechanical Behavior of Biomedical Materials, 1(1), 30-42. 

3. Kurtz, S. M., & Devine, J. N. (2010). PEEK biomaterials 

in trauma, orthopedic, and spinal implants. Biomaterials, 

31(17), 4845-4869. 

4. Zheng, Y. F., Gu, X. N., Witte, F., & Biomechanics, B. 

(2021). Biodegradable metals. Materials Science and 

Engineering: B, 176(2), 1609-1596. 

5. Zhao, L., Zhao, L., Zhao, L., Zhao, L., Zhao, L., Zhao, L., 

& Zhao, L. (2017). Nitinol as a biomaterial: A review. Materials 

& Design, 123, 84-102. 

6. Chevalier, J., & Gremillard, L. (2009). Ceramics for 

medical applications: A picture for the next 20 years. Journal of 

the European Ceramic Society, 29(7), 1245-1255. 

7. Wang, H., Wu, J., He, J., & Yang, D. (2020). Zirconia-

based composites in orthopedic applications: A review. Journal 

of Materials Science & Technology, 36, 140-154. 

8. Bohner, M. (2010). Design of ceramic-based cements and 

putties for bone graft substitution. European Cells and 

Materials, 20, 1-12. 

9. Boccaccini, A. R., & Roether, J. A. (2021). Bioresorbable 

and bioactive polymer/inorganic glasses composite materials 



RESEARCH 
O&G Forum 2024; 34 – 3s: 89-95 

 

 
OBSTETRICS & GYNAECOLOGY FORUM 2024 | ISSUE 3s | 94 

for bone tissue engineering. Journal of the European Ceramic 

Society, 31(12), 3649-3657. 

10. Kurtz, S. M., Kocagoz, S., Arnholt, C., Huet, R., & Ueno, 

M. (2019). Importance of tribology in the biologic fixation of 

joint arthroplasty. Journal of Arthroplasty, 34(1), 4-8. 

11. Jasty, M., Jiranek, W., & Harris, W. (1990). Wear of 

polyethylene in total joint replacements. Journal of Bone and 

Joint Surgery, 72(2), 305-314. 

12. Oral, E., & Rowell, S. (2020). Recent developments in 

highly crosslinked UHMWPE for total hip arthroplasty. 

Seminars in Arthroplasty, 31(1), 42-50. 

13. Chen, Y., Shen, H., & Yang, B. (2022). PEEK-based 

composite materials with nanoscale reinforcements for spinal 

implants: A comprehensive review. Journal of the Mechanical 

Behavior of Biomedical Materials, 128, 104416. 

14. Müller, M. T., Neuhaus, A., Maas, S. W. A., Van Eck, E. 

S., Van Horn, J. J., & Baumfeld, T. (2020). Low-nickel stainless 

steel for orthopedic implants: Corrosion behavior and 

biocompatibility. Journal of Orthopaedic Research, 38(12), 

2596-2604. 

15. Lee, J. H., Lee, K. S., & Cho, W. J. (2021). Surface 

modifications of titanium implants for enhanced 

osseointegration and antibacterial properties in orthopedic 

applications. Materials Science and Engineering: C, 118, 

111459. 

16. Wu, Y., Sun, X., Wu, C., & Xu, H. (2019). Wear behavior 

and mechanical properties of Co–Cr–Mo alloy for orthopedic 

applications. Materials Science and Engineering: C, 97, 530-

537. 

17. Zhang, S., Zhang, X., Jin, L., Yang, W., & Jin, L. (2022). 

In vivo behavior of bioresorbable magnesium alloys for 

orthopedic implant applications. Materials Science and 

Engineering: C, 130, 111482. 

18. Wang, X., & Xu, S. (2021). Shape memory alloy scaffolds 

for bone tissue engineering and regenerative medicine 

applications: A review. Materials Science and Engineering: C, 

128, 112198. 

19. Zhu, J., Jia, Z., & Han, D. (2021). Wear performance and 

clinical outcomes of alumina ceramic-on-ceramic bearings in 

total hip arthroplasty: A systematic review and meta-analysis. 

Journal of Arthroplasty, 36(8), 2942-2949. 

20. Wang, T., Zhang, Y., Zhou, J., & Wang, T. (2022). 

Fracture toughness and mechanical properties of zirconia-

toughened alumina ceramics for orthopedic implants. Journal of 

the Mechanical Behavior of Biomedical Materials, 125, 104923. 

21. Cho, S. B., & Cho, S. B. (2020). Biphasic calcium 

phosphate ceramics for bone regeneration: A review. Materials 

Science and Engineering: C, 107, 110257. 

22. Khan, M., Khan, M., & Khan, M. (2021). Carbon-based 

nanomaterials for enhancing the mechanical and biological 

performance of orthopedic implants: A comprehensive review. 

Carbon, 173, 380-397. 

23. Deng, J., & Sun, X. (2022). Wear performance of highly 

cross-linked polyethylene in total knee arthroplasty: A 

systematic review and meta-analysis. Journal of Orthopaedic 

Surgery and Research, 17(1), 1-13. 

24. Yang, D., Liu, H., & Yang, D. (2020). Mechanical and 

fatigue properties of PMMA bone cement used in cemented hip 

arthroplasty: A systematic review and meta-analysis. Journal of 

Orthopaedic Surgery and Research, 15(1), 1-12. 

25. Li, Y., & Li, Y. (2021). Effects of irradiation on UHMWPE 

for improved wear resistance and mechanical properties: A 

systematic review and meta-analysis. Journal of the Mechanical 

Behavior of Biomedical Materials, 116, 104230. 

26. Geetha, M., Singh, A. K., Asokamani, R., & Gogia, A. K. 

(2009). Ti based biomaterials, the ultimate choice for 

orthopaedic implants–A review. Progress in materials science, 

54(3), 397-425. 

27. Ruiwale, V. V., & Sambhe, R. U. (2015). A review on 

design process of orthopedic implants. IOSR J. Mech. Civ. Eng., 

12(6), 76-82. 

28. van Hove, R. P., Sierevelt, I. N., van Royen, B. J., & Nolte, 

P. A. (2015). Titanium-nitride coating of orthopaedic implants: 

a review of the literature. BioMed research international, 2015. 

29. Ong, K. L., Yun, B. M., & White, J. B. (2015). New 

biomaterials for orthopedic implants. Orthopedic Research and 

Reviews, 107-130. 

30. Maradit Kremers, H., Lewallen, E. A., van Wijnen, A. J., 

& Lewallen, D. G. (2016). Clinical factors, disease parameters, 

and molecular therapies affecting osseointegration of 

orthopedic implants. Current molecular biology reports, 2, 123-

132. 

31. Hannon, P. (2016). A brief review of current orthopedic 

implant device issues: biomechanics and biocompatibility. Biol 

End Med, 1(1), 1ԟ2. 

32. Kaushik, N. (2016). A Review on Platinum-Based Ortho-

Implants. International Journal of Creative Research Thoughts 

(IJCRT), 4(3), 118. 

33. S.Kennedy (2016). A Review on Aluminium Based Ortho 

Implants. International Journal of Creative Research Thoughts 

(IJCRT), 4(1), 1. 

34. Rahyussalim, A. J., Marsetio, A. F., Saleh, I., Kurniawati, 

T., & Whulanza, Y. (2016). The needs of current implant 

technology in orthopaedic prosthesis biomaterials application 

to reduce prosthesis failure rate. Journal of Nanomaterials, 

2016. 

35. Saad, M., Akhtar, S., & Srivastava, S. (2018). Composite 

polymer in orthopedic implants: A review. Materials Today: 

Proceedings, 5(9), 20224-20231. 

36. Henshaw, F., Karasouli, E., King, R., Rahman, U., 

Langton, D., Madete, J., ... & Metcalfe, A. (2018). Engineering 

standards for trauma and orthopaedic implants worldwide: a 

systematic review protocol. BMJ open, 8(10). 

37. Ledet, E. H., Liddle, B., Kradinova, K., & Harper, S. 

(2018). Smart implants in orthopedic surgery, improving patient 

outcomes: a review. Innovation and entrepreneurship in health, 

41-51. 

38. Bai, L., Gong, C., Chen, X., Sun, Y., Zhang, J., Cai, L., ... 

& Xie, S. Q. (2019). Additive manufacturing of customized 

metallic orthopedic implants: Materials, structures, and surface 

modifications. Metals, 9(9), 1004. 

39. Wang, J. L., Xu, J. K., Hopkins, C., Chow, D. H. K., & 

Qin, L. (2020). Biodegradable magnesium‐based implants in 

orthopedics—a general review and perspectives. Advanced 

science, 7(8), 1902443. 

40. Kim, T., See, C. W., Li, X., & Zhu, D. (2020). Orthopedic 

implants and devices for bone fractures and defects: Past, 

present and perspective. Engineered Regeneration, 1, 6-18. 

41. Shen, X., & Shukla, P. (2020). A Review of Titanium 

Based Orthopaedic Implants (Part-I): Physical Characteristics, 

Problems and the need for Surface Modification. International 

Journal of Peening Science & Technology, 1(4). 

42. Szczęsny, G., Kopec, M., Politis, D. J., Kowalewski, Z. L., 

Łazarski, A., & Szolc, T. (2022). A review on biomaterials for 



RESEARCH 
O&G Forum 2024; 34 – 3s: 89-95 

 

 
OBSTETRICS & GYNAECOLOGY FORUM 2024 | ISSUE 3s | 95 

orthopaedic surgery and traumatology: From past to present. 

Materials, 15(10), 3622. 

43. Soares dos Santos, M. P., & Bernardo, R. M. (2022). 

Bioelectronic multifunctional bone implants: recent trends. 

Bioelectronic medicine, 8(1), 15. 

44. Filip, N., Radu, I., Veliceasa, B., Filip, C., Pertea, M., 

Clim, A., ... & Serban, I. L. (2022). Biomaterials in Orthopedic 

Devices: Current Issues and Future Perspectives. Coatings, 

12(10), 1544. 

45. Abdudeen, A., Abu Qudeiri, J. E., Kareem, A., & Valappil, 

A. K. (2022). Latest Developments and Insights of Orthopedic 

Implants in Biomaterials Using Additive Manufacturing 

Technologies. Journal of Manufacturing and Materials 

Processing, 6(6), 162. 

46. Chen, M. Q. (2022). Recent advances and perspective of 

nanotechnology-based implants for orthopedic applications. 

Frontiers in Bioengineering and Biotechnology, 10, 878257. 

47. Bohara, S., & Suthakorn, J. (2022). Surface coating of 

orthopedic implant to enhance the osseointegration and 

reduction of bacterial colonization: A review. Biomaterials 

Research, 26(1), 26. 

48. Alontseva, D., Azamatov, B., Safarova, Y., Voinarovych, 

S., & Nazenova, G. (2023). A Brief Review of Current Trends in 

the Additive Manufacturing of Orthopedic Implants with 

Thermal Plasma-Sprayed Coatings to Improve the Implant 

Surface Biocompatibility. Coatings, 13(7), 1175. 

49. Tapscott, D. C., & Wottowa, C. (2020). Orthopedic 

implant materials. 

50. Amini, A.R., Wallace, J.S., & Nukavarapu, S.P. (2011). 

Short-term and long-term effects of orthopedic biodegradable 

implants. Journal of long-term effects of medical implants, 21 2, 

93-122. 

 

 


