
GENERAL WRITTEN SOP-Nanomaterials 
The OSHA Laboratory Standard explicitly requires “standard operating procedures relevant to 
safety and health considerations to be followed when laboratory work involves the use of 
hazardous chemicals.”  Although the Laboratory Standard does not specifically cover work 
using nanomaterials, if the general SOP in this section do not fulfill this requirement, you must 
amend and append in some manner as to comply. 

  
The increasing use of nanomaterials in research labs warrants consideration of the hazards 
they may pose. As is the case with many new technologies, the health effects of nanomaterials 
have not been thoroughly investigated. Consequently, the uncertainty surrounding the toxicity of 
nanomaterials merits a cautious approach when working with them.  
 
Nanomaterials include any materials or particles that have an external dimension in the 
nanoscale (~1 – 100 nm). Nanomaterials are both naturally occurring in the environment and 
intentionally produced. Intentionally produced nanomaterials are referred to as Engineered 
Nanomaterials (ENMs). Materials whose properties do not differ significantly between their 
nanoscale and larger forms are generally excluded from ENMs. The most common types of 
ENMs are carbon based materials such as nanotubes, metals and metal oxides such as silver 
and zinc oxide, and quantum dots made of compounds such as zinc selenide. 
 
 

  Type Examples 
  

 

 
Carbon Based 

Buckyballs or Fullerenes, Carbon Nanotubes*, Dendrimers 
 

Often includes functional groups like* PEG (polyethylene glycol), Pyrrolidine, N, N- 
dimethylethylenediamine, imidazole 

 
 

 

 
Metals and 
Metal Oxides 

Titanium Dioxide (Titania)**, Zinc Oxide, Cerium Oxide (Ceria), 
Aluminum oxide, Iron Oxide, Silver, Gold, and Zero Valent Iron (ZVI) 
nanoparticles 

 
 

 

 

Quantum Dots 

ZnSe, ZnS, ZnTe, CdS, CdTe, CdSe, GaAs, AlGaAs, PbSe, PbS, InP 

Includes crystalline nanoparticle that exhibits size-dependent properties due to quantum 
confinement effects on the electronic states (ISO/TS 27687:2008). 

* Carbon Nanotubes are subject to a proposed Recommended Exposure Limit10 of TWA 7 µg/m3 due to the risk of developing respiratory 
health effects. 

**Nano-Titanium Dioxide is subject to a proposed Permissible Exposure Limit11 of TWA 0.3 mg/m3 due to the risk of developing lung cancer. 
There are mixed studies regarding TiO2 skin penetration. Some studies indicate TiO2 and ZnO does not pass through the stratum 
corneum6,7, while others indicate significant penetration through the skin8. 

 
Table from Nanotoolkit (https://www.ehs.uci.edu/programs/sop_library/Nanotoolkit.pdf) 
 

Nanomaterials can be categorized by the potential risk of exposure they pose to personnel 
based on the physical state of the materials and the conditions in which they are used. 
 
 
 
 
 
 
 
 

https://www.ehs.uci.edu/programs/sop_library/Nanotoolkit.pdf


 
Risk Level 

Material State 
or Type of Use 

Material State or Type of Use 

 
Examples 

 

 
Category 1 
Lower Exposure 
Potential 

Material State 
No potential for airborne release 
(when handling) 
 
Solid: Bound in a substrate or matrix 
Liquid:  Water-based liquid suspensions or 
gels 
Gas:  No potent ia l for re lease into ai r  
(when handling) 

 
Type of Use 
• No thermal or mechanical stress 

• Non- destructive handling of 
solid engineered nanoparticle 
composites or nanoparticles 
permanently bonded to a 
substrate 

 

 
Category 2 
Moderate Exposure 
Potential 

Material State 
Moderate potential for airborne release 
(when handling) 
Solid: Powders or Pellets 
Liquid: Solvent-based liquid suspensions or 
gels 
Air: Potential for release into air (when 
handling) 

 
Type of Use 
• Thermal or mechanical stress induced 

• Pouring, heating, or mixing liquid 
suspensions (e.g., stirring or 
pipetting), or operations with 
high degree of agitation involved 
(e.g., sonication) 

• Weighing or transferring 
powders or pellets 

• Changing bedding out of 
laboratory animal cages 

 

 
Category 3 
Higher Exposure 
Potential 

Material State 
High potential for airborne release 
(when handling) 
Solid: Powders or Pellets with extreme 
potential for release into air 
Gas: Suspended in gas 

• Generating or manipulating 
nanomaterials in gas phase or in 
aerosol form 

• Furnace operations 
• Cleaning reactors 
• Changing filter elements 
• Cleaning dust collection systems 

used to capture nanomaterials 
• High speed abrading / grinding 

nanocomposite materials 
 

 
 

Table from Nanotoolkit (https://www.ehs.uci.edu/programs/sop_library/Nanotoolkit.pdf) 
 
In general, the risk of exposure is lowest when nanomaterials are bound in a solid matrix with 
little potential to create airborne dust or when in a non-volatile liquid suspension. The risk of 
exposure increases when nanomaterials are used as fine powders or are suspended in volatile 
solvents or gases. The parent compound of the nanomaterial should also be taken into 
consideration when evaluating the potential hazards associated with exposure (e.g., a highly 
toxic compound such as cadmium should be anticipated to be at least as toxic and possibly 
more toxic when used as a nanomaterial).  
 
See https://www.ehs.uci.edu/programs/sop_library/Nanotoolkit.pdf for more details.  
 
A detailed Standard Operating Procedure (SOP) template for working with nanomaterials that 
provides guidance on appropriate work practices, engineering controls, Personal Protective 
Equipment (PPE), and waste disposal practices depending on the risk level of a particular 
nanomaterial or process involving a nanomaterial follows. 
 
 

https://www.ehs.uci.edu/programs/sop_library/Nanotoolkit.pdf
https://www.ehs.uci.edu/programs/sop_library/Nanotoolkit.pdf
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