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Nanometer (nm) =  0.000000001 metre

º millionth the diameter of a small pin head

º 1/10,000th the size of a human cell

º 1/100th the size of a virus

º 10 x the size of a carbon atom
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What is Nanotechnology?

º Nanotechnology is a wide range of technologies 

that exploit the ónovel propertiesô of Nanoparticles

º Nanoparticles {ultra-fine particles} have at least two 

dimensions between 1 and 100 nanometres

ºñSize range of 1 to 100nm is artificialò

º From a safety perspective any requirement for  

a ónovel size-relatedô property is a diversion
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Does Size Matter ?

The smaller a particle isé..
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The more novel the interaction with cells
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The more particles there are per mass

10,000 nm (10 micron) fine particle 

has the same mass asé..

One billion 10nm nanoparticles !
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The more atoms = reactive / toxic 

sites are on the surface per mass

Particle 

size 

diameter

Molecules in 

outer layer

1000 nm 0.0006 %

100 nm 0.006 %

10 nm 0.06 %

1 nm 48.8 %

Nanoparticles are potentially more toxic than 

conventional particles (inc. risk of explosion)
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TiO2 toxicity is proportional to surface area 

NOT the mass (WELs ???)

Toxicity of nanoparticles (TiO2)

Mass Surface Area

(15 to 40 nm)

Fine (1500 to 1700nm)
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Alveoli

The further it travels by inhalationé.
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Head 

airways

Nanoscale

10nm1nm 100nm

Fine Particles

.

Deposition of Inhaled Particles in the 

Human Respiratory Tract

Nasal
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Nanoparticle absorption through nose !

HUMANS ?

1941: Bodian and Howe: Olfactory axonal transport of Polio-virus (30 nm)

Nanoparticles (36nm C13) 

can be transported via the 

olfactory nerve to the 

brain in RATS

Dr Günter Oberdörster et al
InhalToxicol. 16 (2004), 437-445

Nasal
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Small size of Nanoparticlesé

ºNanoparticles can pass through 

óbiological barriersô

¸Medical applications

ºCan enter the body by novel routes 

and have novel toxic effects

¸Medical implications
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Absorption through skin ?

?
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The more óNovelônovel effectsé

Toxicity ?

Same properties

New properties

ÅDifferent colour

ÅLower melting point

ÅDifferent conductivity

ÅUseful as catalyst
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However

Nanoparticles are not all New or Novel
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Natural 

Nanoparticles

Forest Fires

Volcanoes

Viruses ?
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Natural 

Nanoparticles

Man Made Nanoparticles

Incidental

Forest Fires
Diesel

Jet / Rocket

Volcanoes
Welding

Soldering

Viruses ?
Cooking

Smoking
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*Novel

Natural 

Nanoparticles

Man Made Nanoparticles

Incidental Engineered*

Forest Fires
Diesel

Fullerenes
Jet / Rocket

Volcanoes
Welding

Metal/oxides
Soldering

Viruses ?
Cooking

Organics 

etc.Smoking


