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NANO SCALE: at least one dimension in the range 1 ð100 nm

ULTRA FINE: naturally occurring & unintentional by - products

(products of combustion and vapourization )

ENGINEERED NANO MATERIALS intentionally produced

http://library.thinkquest.org/05aug/00736/images/nanomed.jpg
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Yokel and MacPhail , Journal of Occupational Medicine and Toxicology, 2011, 6:7
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Tuberculosis 
Bacteria 2,000 nm

Red Blood Cell 
8,000 nmInfluenza Virus  

75 - 1000 nm
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http://www.aapsj.org/view.asp?art=aapsj0902019


}Inconsistent classification

}Characterization of NP prior to scientific 

study not always done

}No standardized testing protocols or ref. stds

}NP size will range within a sample

}Sample contamination
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Samples can change characteristics:

}depending upon the medium,

}during transit between labs.
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FACTORS INFLUENCING TOXICITY

ü Chemical composition

ü Shape

ü Type (CNT, OrganicbtΣ ǉǳŀƴǘǳƳ ŘƻǘΣΧύ

üPhysio-chemicalproperties

üSurface modification 

üDimension

üConcentration
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}Absorption

}Distribution

}Metabolism

}Excretion
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}Inhalation

}Cutaneous

}Ingestion

}Other (genetic )
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http://wires.wiley.com/WileyCDA/WiresArticle/wisId - WNAN6.html
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lymph system        brain

lungs        blood



}Accumulation in:   lungs, brain, spleen and bones

}Biodegradation: impact unknown

}bacterial clearance: decrease
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http://www.piercemattie.com/blogs/nanotech-05.jpg


}Reacts to subcellular structures and leads to 
the induction of oxidative stress.

} Toxic effects to pulmonary, cardiac, 
reproductive, renal, cutaneous , cellular 
systems

}Pulmonary inflammation  and decrease 
function
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}Evaluate hazard posed by NP (physical/ chemical 
properties, toxicity data, health affects anticipated)

}Assess exposure risk

}Ensure training is adequate (knowledge of risk / 
good work practices)

}Establish criteria for procedures for installing and 
evaluating exposure controls

}Evaluate exposure controls measures to ensure 
adequate and functioning appropriately
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Concentration

Duration

Dispersibility

Exposure Frequency

Protective Measures
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The International Labour Organization defines Control 
Banding as " a complementary approach to protecting 
worker health by focusing resources on exposure 
controls. 

Since it is not possible to assign a specific Occupational 
Exposure Limit to every chemical in use , a chemical is 
assigned to a 'band' for control measures,

Based on its hazard classification according:
} to international criteria,
} the amount of chemical in use, and 
}its volatility/dustiness.ó
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}Hazard Group

A Known to be inert

B Understand reactivity

C Unknown properties

}Exposure Duration Key :

Short: < 4 hours/day, 2 days/week
Medium: 4 to 6 hours/day, 3 to 5 days/week
Long: 6 to >8 hours/day, 3 to 5 days/week
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}Release Key

Bound: NP in Solid Matrix
Potential: NP in friable or sol gel matrix
Free/Unbound: NP unbound, not aggregated

}Control Band (Risk Level) Key

1: General ventiliation and PPE
2: Engineering controls and/or respirators, addõnPPE
3: Containment (e.g., glove box, bsc, hepa )
4: Seek specialist advice
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Exposure Bound Potential
Release

Unbound

Hazard Group A (Known to be Inert)

Short 1 1 2

Medium 1 1 2

Long 1 2 2

Hazard Group B (Understand Reactivity )

Short 1 2 2

Medium 1 2 3

Long 1 3 3

Hazard Group C (Unknown Properties )

Short 2 2 3

Medium 2 3 4

Long 2 4 4
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V Potentially the same size hence invisible

V Unknown characteristics like emerging pathogens

Are being used with biological materials, where the concept 

of universal practices and biosafety principles are being 

applied.

Ex.  potential for disease sensing and 
target therapy (drug delivery) 
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If we canõt eliminate the product, can we eliminate the risk ?
But that means we must be able to identify and quantify the risk !

Pubmed Literature Review  (2010 ð2000)

×Nanotechnology
×Nanomedicine
×Nanotoxicology
×Nano + toxicolocy
×Nanopathology
×Nano + pathology 
×Toxicologic pathology of nanoparticles

BOTTOM LINE         INFORMATION  is limited !
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Reduce the risk associated with powders (dust, 
airborne or surface ) by purchase material :

ü in liquid form

ü pre - weighted amounts

ü in sealed vial with septum so that diluent can be        
injected directly into vial

éééééééééééé    (aerosolization still risk)
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Clean Areas to Dirty

1. Lab design

2. Workflow set up 

3. Containment  (glove box, 

fumehood , BSC)

4. Filtration 
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}HEPA Filtration - Particle disposition on Fibers

1. Interception (NP> 1000nm)

2. Inertia (NP>1000nm)

3. Diffusion (NP<100nm)

NP ( 20- 80nm) < 0.1 ð1.0 % penetration of HEPA 
filters

HEPA more efficient for NP < 100nm !
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Fumehood
ðdirect exhaust to the environment, violates the life 
cycle stewardship requirement 

(potential NP escapes due to air disruption and gaps in 
ducting)
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Learn everything you can, 

then keep learning !

In- house authorizations

SOPs (work & cleaning)

Training / Informing

Facility Inspections

Environmental monitoring

Medical surveillance


