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 The success of biomaterials in the body depends on factors such as: 

 Material properties 

 Design of the implants 

 Biocompatibility of the materials 

 Technique used by the surgeon 

 Health and condition of the patient 

 Patient activities 

 

 

Definition of biocompatibility: 

“Biocompatibility is the ability of a material to perform with an appropriate host 

response in a specific application 
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Biomaterial Application in Human Body 

Biomaterials must be compatible with the body, and there are often issues of 

biocompatibility which must be resolved before a product can be placed on the 

market and used in a clinical setting. Because of this, biomaterials are usually 

subjected to the same requirements as those undergone by new drug therapies.  

All manufacturing companies are also required to ensure traceability of all of 

their products so that if a defective product is discovered, others in the same batch 

may be traced.  

Today, biomaterials represent a significant portion of the healthcare industry, 

with an estimated market size of over $9 billion per year in the United States. 
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 Starting 1960s-1970s 

 The first generation of biomaterials was designed to be inert, or not 

reactive with the body 

 Decreasing the potential for negative immune response to the 

implant. 

 In 1990’s until now 

 Materials designed to be bioactive, interacting in positive manner 

with the body to promote localized healing.  

 Development of “smart” material which can help guide the biological 

response in the implant area.  

 Design of injectable materials that can applied locally and with minimal 

pain to the patient.  
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Biomaterials are used in:  

 Joint replacements  

 Bone plates  

 Bone cement  

 Artificial ligaments and tendons  

 Dental implants for tooth fixation  

 Blood vessel prostheses  

 Heart valves  

 Skin repair devices (artificial tissue)  

 Cochlear replacements  

 Contact lenses  

 Breast implants  

 Drug delivery mechanisms  

 Sustainable materials  

 Vascular grafts  

 Nerve conduits  

 Surgical sutures, clips, and staples for wound closure  

 Pins and screws for fracture stabilization  
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Heart valves  

In the United States, 45% of the 250,000 valve replacement procedures performed 

annually involve a mechanical valve implant. The most widely used valve is a 

bileaflet disc heart valve. The mechanics involve two semicircular discs moving 

back and forth, with both allowing the flow of blood as well as the ability to form 

a seal against backflow. The valve is coated with pyrolytic carbon, and secured to 

the surrounding tissue with a mesh of woven fabric called DacronTM  

The mesh allows for the body's tissue to grow while incorporating the valve. 

  

Artificial hip joint 

Replacement hip joint are implanted in more than 90 000 humans each year in 

US. Fabricated from titanium, ceramics, composite and UHMWPE. After 10-15 

years, the implant may lose, require another operation. 
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Dental Implants 

Capable of  bonding to bone, a phenomenon known as "osseointegration”. Bio-

inert, there is no reaction in tissue and no rejection or allergic reactions. 
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Intraocular lenses (IOL) 

Used to replace natural lenses when it become cloudy due to cataract formation. 

Fabricated of poly (methyl methacrylate), silicone elastomer, soft acrylic 

polymers or hydrogels . 

Complication: IOL stimulate outgrowth cells from the posterior lens capsule → 

cloud the vision . 
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 New set of nano-structured biomaterials for nano-scale objects as 

reinforcing agents.  

 Biomaterials that will be used may be considered from the point of view 

of the problem area that is to be solved: 

 

 Biomaterials that will be used may be considered from the point of view 

of the organ that will need to be replaced or improve: 
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