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2011 Roundtable Session: Risk Assessment Approach to Nanomaterials 
 ( Jointly sponsored by AIHA NanoTechnology Working Group and Risk Assessment Committee) 

 
Title:   
Risk Assessment Applied to Nanomaterials: Managing Risk with Limited Data  
 
Abstract: 
The manufacture and use of nanomaterials raises the same types of issues and questions relative to the 
potential impact on human health presented by many new emerging technologies.  Traditionally, industrial 
hygiene professionals rely on the results of quantifiable human health risk assessments to develop and 
implement risk management programs.  The general role, concepts and tools of human health risk assessment 
remain relevant and operational in the evaluation of nanomaterial risk; however, currently there are 
considerable gaps in our knowledge of the variables for quantifying risk assessment of these materials.   This 
roundtable will focus on the issues and elements involved in developing risk assessment and identify and 
characterize the major knowledge gaps. Roundtable panel representatives include national leaders in their 
respective fields and will focus on what is known about nanomaterial toxicity, exposure assessment and hazard 
analyses, and discuss risk management decision-making when the information needed for quantitative risk 
assessment is limited. This roundtable will provide the industrial hygienist with the current state of risk 
assessment knowledge on toxicity and exposure assessment of nanomaterials. 

 
Session Personnel: 
Arranger: Chris Laszcz-Davis, MS, CIH, REA 
Moderator: Chris Laszcz-Davis, MS, CIH, REA 
Monitors:   Scott Dotson, PhD, CIH, 

        Bruce Stockmeier 
 
Summary of Each Presentation: 
Nanomaterials and Risk Assessment Overview - Jayjock 
Risk assessment follows a standardized process and approach to develop a quantifiable health risk 
evaluation for exposure to specific materials.  Industrial hygienists use information from such risk 
assessments in planning and implementing risk prevention, management and control programs.  This 
presentation will provide a brief review of the traditional risk assessment elements and procedures, 
and identify major gaps related to the knowledge base for engineered nanomaterial (ENM) risk 
assessment.   
 
Nanomaterials Toxicology—The Known, Extensions of Current Knowledge and Unknowns - Oberdörster 
Nanotechnology, nanomedicine and nanotoxicology are complementary disciplines aimed at the 
betterment of human life. However, concerns have been expressed about risks posed by engineered 
nanomaterials (ENMs), their potential to cause undesirable effects, contaminate the environment and 
adversely affect susceptible parts of the population. Information about toxicity and biokinetics of nano-
enabled products combined with the knowledge of unintentional human and environmental exposure 
or intentional delivery for medicinal purposes will be necessary to determine real or perceived risks of 
nanomaterials. Yet, results of toxicological studies using only extraordinarily high experimental doses 
have to be interpreted with caution. Key concepts of nanotoxicology are addressed, including 
significance of dose, dose rate, and biokinetics, which are exemplified by specific findings of ENM 
toxicity, and by discussing the importance of detailed physico-chemical characterization of 
nanoparticles, specifically surface properties. Thorough evaluation of desirable versus adverse effects 
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is required for safe applications of ENMs, and major challenges lie ahead to answer key questions of 
nanotoxicology. Foremost are assessment of human and environmental exposure, and biokinetics or 
pharmacokinetics, identification of potential hazards, and biopersistence in cells and subcellular 
structures to perform meaningful risk assessments. A specific example of multiwalled carbon 
nanotubes (MWCNT) illustrates the difficulty of extrapolating toxicological results. MWCNT were found 
to cause asbestos-like effects of the mesothelium following intracavitary injection of high doses in 
rodents. The important question of whether inhaled MWCNT will translocate to sensitive mesothelial 
sites has not been answered yet. Even without being able to perform a quantitative risk assessment for 
ENMs, due to the lack of sufficient data on exposure, biokinetics and organ toxicity, until we know 
better it should be made mandatory to prevent exposure by appropriate precautionary 
measures/regulations and practicing best industrial hygiene to avoid future horror scenarios from 
environmental or occupational exposures. Similarly, safety assessment for medical applications as key 
contribution of nanotoxicology to nanomedicine relies heavily on nano-specific toxicological concepts 
and findings and on a multidisciplinary collaborative approach involving material scientists, physicians 
and toxicologists. 
 
Nanomaterials Exposure Assessments-Status of the Science and Knowledge – Geraci 
The National Institute for Occupational Safety and Health (NIOSH) is the leading federal agency 
conducting research and providing guidance on the occupational safety and health implications of 
exposure to engineered nanomaterials. As part of its nanotechnology research agenda, NIOSH utilizes a 
field research team to assess workplace processes, materials, and control technologies associated with 
nanotechnology and conduct on-site assessments of potential occupational exposure to a variety of 
nanomaterials. The purpose and goals of the field research team are to:  
1. Characterize processes and identify potential nanomaterial emissions that could result in worker 

exposures, 
2. Evaluate potential workplace exposures using a variety of measurement techniques, 
3. Recommend safe work practices, and  
4. Evaluate exposure control measures.  
Through this effort, NIOSH has gathered baseline data to assist in determining potential occupational 
safety and health implications of exposure to engineered nanomaterials and developing guidance to 
ensure safe working conditions.  This presentation will discuss the results of the many different and 
complex engineered nanomaterial (ENM) exposure monitoring efforts conducted by NIOSH as well as 
highlight the values and the challenges associated with conducting exposure monitoring for ENMs in 
the workplace. 
 
Nanomaterials Risk Management Approaches - Gibbs 
One of the major challenges for industrial hygienists is to successfully manage risks that are not fully 
assessed as to their potential toxicological impact or exposure potential. Such is the case with 
engineered nanomaterials (ENMs).   The result is the need to apply qualitative risk management 
solutions which involve decision-making without all the information needed for quantitative risk 
assessment.  The professional IH needs to draw from established practices, analogous materials and 
situations and apply expert experience and knowledge.  This presentation will highlight the use of good 
practices for working with engineered nanomaterials, the application of control banding approaches 
and discuss new risk management approaches for such work environments.   


