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In the United States, the Occupational 

Safety and Health Administration’s Hazard 

Communication Standard (29 CFR 1910.1200) 

requires that employers inform their workers of the 

chemical hazards to which they are exposed and how 

they should protect themselves.  

 

Nanomaterials are widely believed to have 

begun a new revolution in manufacturing that will 

broadly provide improved products and capabilities 

in areas as diverse as sports equipment and 

biomedical sensors. Engineered nanoparticles, 

however, have been shown in animal studies “to 

reach the alveolar region; avoid macrophage 

engulfment; cause oxidative stress, inflammation, and 

fibrosis; and translocate into the blood.” (Schulte, P. 

et al., JOEH (5) 239, 2008)  The National Institute for 

Occupational Safety and Health (NIOSH) has raised 

concerns about what prevention and control actions 

should be taken while toxicological research is 

ongoing. (Ibid. p. 240) 

 

Recent marketing of manufactured products 

for the construction trades has touted the use of 

engineered nanoparticles in their formulations.  For 

this study, two commercially available wood 

waterproofing stains were obtained that specifically 

identified “Nano Particle Technology” as a 

component of their products.  Upon review of the 

Safety Data Sheets for these products however, the 

nanoparticles are not identified nor are they 

quantified for the users information. 

 

SAMPLE PREPARATION 

Each nano coating product was in a standard 

1 gallon paint can. The products were both thin, 

milky white liquids with about the same consistency 

as water. Two milliliters of each were added to 98 ml 

of filtered deionized water in a new 100ml jar. The 

jar was placed in an ultrasonic bath for 10 minutes. 

The purpose of the ultrasonic bath was to break up 

any clumps of nanoparticles. One milliliter was taken 

from each jar and place in another 100ml jar. Water 

was added to the new jar to bring the final volume to 

100ml. The new jars were placed in the ultrasonic 

bath for an additional 10 minutes. The entire content 

of the second jar was vacuum filtered onto a 47mm 

mixed cellulose ester (MCE) filter. The pore size of 

the filter was 0.1 microns. In a HEPA filtered hood a 

portion of each filter was collapsed onto a 

microscope slide using a solution glacial acetic acid, 

dimethyl formamide (DMF), and water. The slide 
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was placed on a hot plate set at 65C and dried for 5 

minutes. The slide was then placed in a plasma etcher 

and etched for 2 minutes. This is a process that uses 

an oxygen plasma and radio waves to remove the top 

layers of the MCE filter exposing any non-organic 

particles embedded below the original surface of the 

filter. After etching the filter is placed in a carbon 

coater and coated with 5 nm of carbon. A jaffe wick 

of DMF is set up with TEM finder grids, 3 for each 

sample and 3 for the associated blank sample. Three 

squares of each of the carbon coated filters are cut 

and place on the grids. The grids and carbon coated 

filters stay in the DMF jaffe wick for approximately 2 

hours. During this time the DMF dissolves the MCE 

filter leaving just the carbon coating and any particles 

on that were on the filter. After two hours the grids 

are placed in an acetone jaffe wick to wash any 

remaining DMF away. The grids are dried and placed 

in a grid box 

 

This study was conducted to characterize the 

nanoparticles present in the waterproofing products.  

Following laboratory sample preparation using 

filtration methods, electron microscopy analyses 

were employed to identify and size the nanoparticles 

encountered.  Additionally, the weight percentages of 

the nanoparticle components were calculated. 

 

ANALYSIS 

The analysis was conducted using a JEOL 

100 CXII TEM equipped with a Thermo Fisher NSS 

System 7 energy dispersive x-ray analyzer (EDXA) 

at magnifications ranging from 58,000x to 100,000x. 

Particles for each product were characterized for 

average size and chemistry.  

 

 

Product 1 

The ultrasonic preparation steps were 

intended to break up clumps of nanoparticles. The 

majority of particles in product 1, however, remained 

in aggregates. This limited the usefulness of image 

analysis for particle size measurement. Particles were 

measured by hand using the micrometer on the TEM 

screen. 300 particles were measured. They ranged in 

size from 8 nm to 50 nm. The vast majority, however, 

were between 10 to 20 nm. Chemical analysis using 

the EDXA showed the particles to contain silica and 

oxygen. 

 

Product 2 

The preparation process was able to disperse 

the particles in product 2. This allowed for the use of 

image analysis to measure the diameter. Particles 

ranged in size from 40 to 300 nm. A nanoparticle has 

at least one dimension less than 100 nm. Of the 

particles measured approximately 20% would be 

considered a nanoparticle. Chemistry showed the 

particles to contain primarily silica and oxygen with 

some have a minor amount of chlorine. 

 

RESULTS 

Results of the analyses were used to 

evaluate compliance or non-compliance with the 

OSHA Hazard Communication Standard.  Findings 

showed that among the particulate present in the 

products, the concentration (by weight) of the 

nanoparticles were less than 1%; and, the particle size 

distribution ranged from 8.3 to 13.0% for particles at 

or less than 100 nanometers in diameter.   

 

The potential for airborne and/or dermal 

exposures of workers to the nanoparticle-containing 

products, in light of NIOSH’s concern for prevention 
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and control actions during toxicological evaluations, 

should be considered by the manufacturers and users 

of the products.  Based on the findings of this study, 

the manufacturers are more than likely in compliance 

with requirements under HazCom.   

 

ADDITIONAL STUDY 

 Generation of an aerosol from Product 1 

using a paint sprayer was completed.  Samples of the 

aerosol were collected onto polyvinyl chloride (PVC) 

filter using low volume Gillian sampling pumps at 

2.0 liters of air per minute (lpm).  The filters were 

analyzed by electron microscopy.  Results of this 

additional study demonstrated that the nano-particles 

were agglomerated and adhered to the surfaces of the 

spherical droplets. 
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