
 

 

NANOTECHNOLOGY 
AN EMERGING INDUSTRIAL 

HYGIENE ISSUE 
 
 

 

APPLICATION NOTE ITI-098 

 

 

Occupational health risk associated with nanoparticle exposure is a hot topic in industrial hygiene today. 

Health agencies and leading technology companies are extremely concerned about worker-related health 

risks and potential legal liabilities that may ensue from worker exposure to such nanoparticles. At this 

time, there are no government regulations or workplace exposure limits that exist for exposure to 

nanoparticles. 

 

A June 2004 article posted on the NIOSH web site, states that in 2000 in the U.S. an estimated 2 million 

workers were exposed to nanometer diameter particles on a regular basis. It estimated that an additional 

2 million workers will be required globally within the nanotechnology-related industries in order to meet 

predicted demand for products over the next decade. 

 

The British Health and Safety Executive (HSE), the equivalent of Federal OSHA, published a report titled 

Nanoparticles:  An Occupational Hygiene Review (Oct. 11, 2004). HSE estimates that there are currently 

2000 people working in British universities and private sectors that may be exposed to nanoparticles. 

HSE expects that number to double in the next 5 years. In addition, HSE estimates that more than one 

million workers in the U.K. may be exposed to ultrafine particles through various jobs such as welding 

and refining. 

 

There is no doubt that the nanotechnology industry and hence nanoparticle exposure is an emerging issue 

for industrial hygienists today. The occupational health risks associated with manufacturing and using 

nanomaterials are not clearly understood. Many nanomaterials are formed from nanoparticles that are 

initially produced as aerosols or colloidal suspensions. Researchers have found that matter at this tiny 

scale often behaves very differently. Nanomaterials pay little heed to Newtonian Physics and physical 

chemistry and exhibit startling new properties. Exposure to these nanomaterials may occur through 

inhalation, dermal contact and ingestion. Traditionally, workplace aerosol exposure limits are based on 

mass per unit volume (e. g., mg/m
3
 or µg/m

3
). However, a growing number of experts argue that the 

surface area of nanoparticles should be measured instead of their mass because nanoparticles have far 

greater surface area as the same mass of larger particles. Greater particle surface area increases the 

chance the particle may react with other chemicals in the body or target areas. As a result, a need has 

arisen to assess workplace conditions and personal exposure based on the measurement of nanoparticle 

surface area. 
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Soon Industrial Hygienists will be called upon to anticipate, recognize, evaluate, measure and control 

nanotechnology applications. TSI currently has instruments that measure nanoparticle surface area, 

particle count and size distribution. For additional information on this emerging industrial hygiene issue 

contact TSI Customer Service at 1-800-874-2811; by e-mail: answers@tsi.com or by going to our website 

at www.tsi.com . 
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