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Definition of biomaterials

 Implanted within or used in

conjunction with the body

 Designed to have

properties closely

matching that of the

biological system

 Have properties stable

enough for the aimed use

 Have appropriate levels of

bioactivity and

 partially or completely

fulfill the functions of the

diseased, damaged or

malfunctioning tissues

and organs.
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Biocompatibility 

Bioactivity 

Biodegradability

• Diagnosis

• Treatment

• Regeneration

• Gene 

Expression 

• DNA/RNA 

Analysis

• Cell 

Function

• Structure-Property Relationship.

• Properties

• Applications

• Bonding

• Synthesis

• Analysis

• Mechanical

• Thermal

• Thermal

• Rheological

• Optical

• Electro-magnetic

Multidisciplinary
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Materials selection

Where to use?

How to use?

When to use?

What to use?

Why to use?
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Polymers

We are made of polymers We eat polymers We wear polymers

We live with polymers
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Ceramics
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Metals

Advantages

Mechanical 
strength

Bio-inertness, 

Versatility

Thermal 
conductivity, 

Malleability

Cost-
effectiveness
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Composites
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Electrospinning Hydrogels3D printing
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Biomaterials and implants
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Biomaterials and tissue engineering
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Biomaterials and drug delivery

 Controlled 

Release.

 Targeted 

Delivery.

 Biodegrada-

bility

 Enhanced 

Solubility

 Protection of 

Drugs

 Drug-Eluting 

Implants
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Biomaterials and medical device
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Biomaterials and Immune therapy

 Biomaterials can be 

engineered to enhance 

or suppress immune 

responses.

 They can be designed 

to deliver 

immunotherapies.

 They can provide 

scaffolding for immune 

cells to grow, 

differentiate, and 

function
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Biomaterials and Biosensors

Biocompatible 
Substrates

Signal 
Transduction

Wearable 
Sensors

Cellular 
Sensing

Targeted 
Biosensors

Enzyme 
Stabilization
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Trends in Biomaterials

Bioprinting

Microneedles

Organ on chip
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Trends in Biomaterials

Smart materials 

and 4D printing

Multifunctional biomaterials


