Properties of Bone
video – Intro to Bone Biology (4:50)

Bone is 
made of living tissue - blood vessels, nerves, collagen, and living cells including: 

· osteoblasts - cells that help form bone 

· osteoclasts - cells that help eat away old bone

· osteocytes - mature bone cells which exchange substances with blood flowing through bones

made of non-living substances - minerals and salts (calcium, phosphate)

assembled as a matrix – a web of living cells with minerals inside that help to strengthen the bone.

Compact bone vs Reinforced concrete

	Reinforced concrete
	Compact bone
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	iron bars
	collagen - almost the same tensile strength as concrete

	cement, sand, and rock
	calcium - much higher compressional strength

	very low torsional strength
	very low torsional strength; often results in fractures
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Bone must resist 3 types of constraints
Bone Fractures

Types  video  Types of Bone Fractures (2:06)

· Incomplete

· Hairline

· Greenstick

· Complete

· Simple – Transverse, oblique, spiral, comminuted

· Compound

R.I.C.E. – treating a broken bone
R – rest

I – ice

C – compression

E – elevation

Biotechnology - Biocompatible materials

Problem - the body rejects materials as foreign objects either through an immune system response or by attempting to "wall them off" by surrounding them with a protein layer. 

Some properties needed

· durable

· doesn't release soluble compounds

· does not break down in the body

· easily sterilized

Some solutions

	Use
	Example
	 Materials
	Comments

	orthopedic prosthetic implants
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	titanium, stainless steel, and cobalt chrome, polyethylene, ceramics, new plastics
	Plastic wears out quickly.

Metal ions are released into the blood.

No long term data on ceramics or new plastics

	artificial blood
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	chemically stabilized, cross-linked cow haemoglobin in a salt solution
	Can carry oxygen 50 times more efficiently than our own blood. 

Avoid type matching and screening for virals or bacteria.

Not approved for use in Canada.  Available in some countries for either human or animal use.

	Artificial skin
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	polymers from shark cartilage and collagen from cowhide


	Has been used in hospital trials to help burn victims.

The materials break down and are gradually absorbed by the body.

Not fully tested or approved.

	implantable sensors, electrodes and  prosthetics
	[image: image7.png]




	Surface coating  made from various polymers
	Allows for precise monitoring and disbursement of medicine.

Many possibilities in development or testing. 


