1.1.1 [bookmark: _Toc178246186]Orthopedic Implants Biomaterials 
Orthopedic implants are medical devices used to replace or support damaged or diseased bones and joints. These implants are crucial for improving mobility and relieving pain in individuals with orthopedic conditions. The choice of biomaterials for orthopedic implants is influenced by factors such as biocompatibility, mechanical properties, wear resistance, corrosion resistance, and the specific requirements of the implant site. 
Here are some common biomaterial categories used for orthopedic implants:
1.1.2 [bookmark: _Toc178246187]Metals and Alloys
Metals and metal alloys are commonly used in medical devices and implants due to their excellent mechanical properties, strength, and corrosion resistance.
i. Titanium and Titanium Alloys: Titanium is widely used in orthopedic implants due to its excellent biocompatibility and corrosion resistance. It has a low density and high strength, making it suitable for applications like hip and knee replacements.
ii. Stainless Steel: Stainless steel alloys offer good strength and corrosion resistance. They are used in various orthopedic implants, including screws, plates, and intramedullary nails.
iii. Cobalt-Chromium Alloys: These alloys provide high wear resistance and mechanical strength, making them suitable for joint replacements and other load-bearing implants.
1.1.3 [bookmark: _Toc178246188]Polymers:
Polymers are versatile materials that are used in a wide range of medical applications. They can be engineered to have specific mechanical properties, degradation rates, and biocompatibility. Polymers are used in various medical devices such as catheters, sutures, drug delivery systems, and tissue scaffolds. 
i.	Ultra-High Molecular Weight Polyethylene (UHMWPE): UHMWPE is commonly used as the bearing surface in joint replacements, where it provides low friction against metal components.
ii.	Polyether Ether Ketone (PEEK): PEEK is a thermoplastic polymer used in spinal implants and bone plates due to its radiolucency, biocompatibility, and matching mechanical properties. Biodegradable polymers like polylactic acid (PLA) and polyglycolic acid (PGA) are often used to create temporary implants that gradually degrade as the body heals.
1.1.4 [bookmark: _Toc178246189]Ceramics:
Bioceramics are materials that closely resemble the composition of natural bone minerals. They are used for their biocompatibility and ability to bond with living tissues.
i. Hydroxyapatite (HA): HA is a bioceramic that mimics the mineral composition of bone. It is often used as a coating on orthopedic implants to promote bone integration.
ii. Zirconia: Zirconia ceramics offer high strength and wear resistance, making them suitable for applications like ceramic-on-ceramic hip joint replacements.
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Figure 1. Types of Biomaterials used in Orthopaedic implants.

1.1.5 [bookmark: _Toc178246190]Composites:
Composites are materials that combine two or more different types of materials to achieve a combination of desirable properties. In the context of biomaterials, composites can offer a balance of mechanical strength, biocompatibility, and other characteristics.
i. Carbon Fiber Reinforced Polymers (CFRPs): CFRPs combine the strength of carbon fibers with the flexibility of polymers. They are used in applications like orthopedic splints and prosthetic components.
ii. Metal-Polymer Composites: These composites combine metal alloys with polymer matrices to create implants with improved mechanical properties and biocompatibility.
1.1.6 [bookmark: _Toc178246191]Bioactive Materials:
Bioglass and Glass-Ceramics: These materials release ions that promote bone growth and bonding with surrounding tissue. They are used in bone grafts and coatings for orthopedic implants.
1.1.7 [bookmark: _Toc178246192]Bioresorbable Materials:
Polylactic Acid (PLA) and Polyglycolic Acid (PGA): These biodegradable polymers are used in bioresorbable screws, pins, and sutures for orthopedic applications, reducing the need for implant removal.



1.2 [bookmark: _Toc178246193]Magnesium Alloys: 
Magnesium alloys degrade over time and are being investigated for temporary orthopedic implants like screws and pins.
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