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State of Play

• Over the next decade, the global value of revenues 
related to nanotechnology is expected to increase from 
US$32 billion to US$2.6 trillion and governments and 
business are looking to stake their claim.

• Promoters claim nanotechnology will revolutionise the 
fields of medical and environmental science. 

• Currently nanotechnology is used in about 800 
consumer products and may eventually extend into 
every industry.

• But there are growing concerns about the health and 
safety impacts of nanomaterials on workers and 
consumers.



Health Impacts

• Asbestos Fibre Carbon NanoTube







Potential Worker 

Exposures/Hazards
The following workplace tasks may increase the risk of exposure to nanoparticles:

• working with nanomaterials in liquid media without adequate protection (e.g., gloves) 
will increase the risk of skin exposure.

• working with nanomaterials in liquid during pouring or mixing operations, or where a 
high degree of agitation is involved, will lead to an increase likelihood of inhalable and 
respirable droplets being formed.

• generating nanoparticles in the gas phase in non-enclosed systems will increase the 
chances of aerosol release to the workplace.

• handling nanostructured powders will lead to the possibility of aerosolization.

• maintenance on equipment and processes used to produce or fabricate 
nanomaterials or the clean-up of spills or waste material will pose a potential for 
exposure to workers performing these tasks.

• cleaning of dust collection systems used to capture nanoparticles can pose a 
potential for both skin and inhalation exposure.

• machining, sanding, drilling, or other mechanical disruptions of materials containing 
nanoparticles can potentially lead to aerosolization of nanomaterials

• depending on their composition and structure, some nanomaterials may initiate
catalytic reactions and increase their fire and explosion potential that would not
otherwise be anticipated from their chemical composition alone

(Source: Approaches to Safe Nanotechnology: An Information Exchange with NIOSH (NIOSH 2006))



Precautionary Measures 

Promoted in Reports
• minimize worker exposures ALARP

• control of airborne exposure using engineering control techniques 

• risk management program assessing potential worker exposure to 
determine the degree of risk.
– the education and training 

– installing and evaluating engineering controls (e.g., exhaust, ventilation) 

– personal protective equipment (e.g., clothing, gloves, respirators, filters, 
facemasks, sticky mats)

– the systematic evaluation of exposures 

• Cleaning of work areas using HEPA vacuum pickup and wet wiping 
methods, preventing the consumption of food or beverages in 
workplaces where nanomaterials are handled, and providing hand-
washing facilities and facilities for showering and changing clothes. 

• Respirators may be necessary when engineering and administrative 
controls do not adequately prevent exposures. 

• There are a number of ventilation/ exhaust systems being tested

(Sources: Approaches to Safe Nanotechnology: An Information Exchange with NIOSH (NIOSH 2006) & 
Evidence on the Effectiveness of Workplace Controls to Prevent Exposure to Engineered Nanomaterials –
(RMIT 2008/09)



Worker Protections
Big Problems Protecting Workers From Small Hazards

• No regulatory acceptance that nanomaterials are more 
hazardous

• No nano specific risk assessment or controls mandated

• No nano specific monitoring equipment 

• No nano specific MSDS

• No exposure levels

• No labels

• No requirement to inform

• No health surveillance

• No training

• No nano specific PPE

• Where nano specific risk management applied or 
promoted, end up trying to apply controls designed 
for larger material anyway

• There is no coordinated approach



“Presently, quantitative health hazard and 

exposure data are not available for most 

nanomaterials. 

Therefore, health risk evaluation for the workplace 

currently relies to a great degree on professional 

judgments for hazard identification, potential 

exposures and the application of appropriate 

safety measures.”
(Conclusions – Ch. 6 - Risk Assessment in Occupational Settings –

“Health and Safety Practices in Occupational Settings Relevant to 

nanotechnologies” – ISO TC 229 Technical Report)



Principles for the Oversight of 

Nanotechnologies and Nanomaterials

for Safe Innovation Led Growth

The Principles

I. A Precautionary Foundation

II. Mandatory Nano-specific Regulations

III. Health and Safety of the Public and Workers

IV. Environmental Protection

V. Transparency

VI. Public Participation

VII. Inclusion of Broader Impacts

VIII. Manufacturer Liability


