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Integrating LCA and EHS expertise in the assessment 
of nanotechnological products

Stig Irving Olsen, DTU; Steve Hankin, IOM; Qasim Chaudhry, CSL
Background:
Currently, limited knowledge typifies both Life Cycle Assessment and Risk Assessment of nanotechnology products.  Two projects 
commencing in late 2008 aim to improve understanding and assessments by integrating expertise from both fields. The first project, 
Nancore, includes the evaluation of health risks and environmental impacts over the life cycle concurrently with the development of new 
production technology for lightweight materials used in, e.g. wind turbine blades. As the new technology involves the use of nanoparticles, 
the health and safety workpackage is aimed at examining the potential exposure and effects of these particles. An LCA is also performed to
evaluate the overall environmental impacts of the technology. Through the concurrent assessments, the strengths of the two tools are 
combined to provide a more qualified assessment of both the health and safety aspects and the life cycle impacts. 
The overall aim of the second project, sponsored by Defra, UK, is to identify products containing carbon nanotubes (CNTs) and
evaluate the potential for inhalation exposure of a representative subset of the products. As part of this study, we are investigating how 
a standardized Life Cycle Assessment can contribute to the analysis.  Simplified LCAs will be performed for a few selected products 
representing CNT embedded in a matrix (Batteries), CNT on a surface (textiles) and CNT in a product likely to suffer more wear and 
tear (Tyre). In particular, the issue of improving the estimates of health impacts across the life cycle, through the concurrent exposure 
and health effect analysis, will be addressed. 

EHS:
An environment, health and safety assessment considers the 
emissions from processes, and by applying a life cycle perspective, it 
is possible to identify the potential pathways, and assess the likelihood 
and extent of human exposure that might arise throughout the 
lifecycle.
In the Nancore project, emphasis is placed on identifying exposure 
scenarios for nanofillers and performing in-depth exposure 
assessment including measurements for key scenarios, as well as a 
limited in-vitro effects assessment, leading potentially to estimates of 
safe exposure levels.
The second project focuses on the analysis of potential exposure 
routes, and will estimate inhalation exposure arising throughout the 
lifecycle of the selected CNT-products. The study will also identify the 
critical stages within the lifecycle of the products that are likely to give 
rise to any significant inhalation exposure to CNTs (whether during
manufacture, production, transportation, usage or disposal).

LCA:
The Life Cycle Assessment, as illustrated in the product system above 
takes into account both inputs and outputs from every single process 
in the life cycle of the product. Although a small number of LCA studies 
have been published and more are emerging there are still many 
unknowns when the product is derived from nanotechnology. 

The Nancore project will gather data for the whole life cycle for a 
nanoparticle composite material, whereas the second project as far as 
possible use published data for the simple life cycle overview.
The main issues where integration of LCA with EHS is beneficial 
concerns the life cycle impact assessment of the potential effects and 
impacts of nanoparticles. 

Production processes
PVD
CVD
Sol gel
Flame assisited deposition
Flame hydrolysis
Molecular imprinting
Litography
Spin coating
Etc.

Data are missing!

Raw materials extraction
Behavior waste and recycling

Use stage processes

0 20 40 60 80 100 120

Hazardous waste

Volume waste

Land use

Ecotoxicity

Human toxicity

Nutrient enrichment

Photochemical ozone formation

Acidification

Global warming

PEweu94

B
A

All processes 
in the life cycle
aggregated to 
an environmental
profile 

Relevant processes in 
the life cycle identified 
for EHS assessment

Qualification of Life cycle impact
assessment of toxic impacts 
through exposure and effects 
Assessment of nanoparticles


	Integrating LCA and EHS expertise in the assessment of nanotechnological products�Stig Irving Olsen, DTU; Steve Hankin, IOM; Qasim Chaudhry, CSL�

