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Nanostructured particles (NP) are particles hawtmictures with a characteristic length
below 100 nm which exhibit nanostructured-influeshqeoperties [1]. For some materials,
studies have shown that NP are more harmful tharorsicale particles at similar mass
concentrations. Consequently, conventional exposwmsitoring methods that typically rely
on characterizing the mass of airborne particlesndd seem appropriate to NP. The
characterization of airborne exposure to NP isenity hampered by the lack of suitable and
validated instruments and methodologies. Their ldgwveent to assess exposure to engineered
airborne NP is among the top research needs wilteimext few years [2].

Although there is not yet sufficient evidence tearly identify which aspect of airborne NP
should be measured (mass, number, surface-areeertositon or something else) to
determine health effects, current published infdroms show that surface-area could be an
appropriate property for exposure characterizatiben lung inflammation is involved [3].

As a first step, the present paper attempts tooexghe different approaches that might be
applicable for characterizing surface-area of aimboNP. Figure 1 shows the different
theoretical ways that have been identified.

In the BET method, the specific surface-argadefined by the ratio of the geometric surface-
area to the mass of particles, is derived fromgée adsorption characteristic on the particles.
Nitrogen is widely used as the adsorbed gas. Thiacmiarea characterized is the one
accessible to the nitrogen molecules. This mettues chot offer on-line capabilities and is not
well suited for characterizing airborne surfaceaané NP at low concentrations. However, it
is used extensively in toxicological studies fag tharacterization of powders.

Electron microscopy analysis provides different-lofé methods through the detailed
information of collected NP (primary particle sidg, number of primary particle J fractal
dimension [ projected area diametejgdetc.). However, electron microscopy analysis is
time consuming and has stringent collection an@amation requirements.

Another approach is based on a combination of rategnd independent measurements
obtained simultaneously by direct-reading instrutegne. mass, number, current etc.). By
assuming some of the distribution parameters thlaerarea can be estimated with some
knowledge of the response of the instruments.

From size distribution measurements, the surfaea-aweighted distribution can be
calculated. However, the transformation of the sistribution requires assumptions about
particle morphology and/or density.



Few on-line technigues have been designed to measuface-area of airborne patrticles.
These techniques all rely on attachment rate bbaire markers (unipolar ions or radioactive
atoms) to particles. The measured property isrdaion of the geometric surface-area, which
interacts with the airborne markers. For this reatite term of active surface is used.
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Fig. 1 : Schema of the different theoretical ways for meagusurface-area of airborne NP.

Dashed lines : hypothesis on patrticle size andiaps. Dotted lines : hypothesis on particle-
size distribution. Double solid lines : theoretioalempirical relationship and/or experimental
property between two parameters.

This analysis suggests that several approached tiel determination of different surface-

areas. However, most of them rely on strong hymaheaegarding airborne NP properties.
Moreover, several methods are limited in their wptead application in the workplace. Most
of the on-line techniques are recent and therdaslaof reliable data on the performance and
on the parameters that could affect the respon#eedhstruments.

A next step of this study is to experimentally expl some of the identified approaches in
laboratory conditions, but relevant with the onexaaintered in the workplaces (size,
morphology, concentration, chemical composition.)et&pecific experiments have been
designed to evaluate and to compare recent dewkltgEhniques for estimating on-line

surface-area of airborne NP against surface ctaraation by BET method and/or electron

microscopy analysis.
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