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Introduction

In recent times, small material in nano-scale is very frequently used in numerous products. Beside the huge variety of advantages there are also more and more concerns about potential toxicity of small species which have the ability to enter different regions of the human body. E.g.,
the decreased size of silver nanoparticles leads to a large active surface with a correspondingly strong ion release which is known to be antibacterial. Unfortunately, nano-silver can be accumulated in the human tissue. In addition, such small particles are able to conquer the barrier
between the blood and the brain or the placenta. Silver is suspected to damage genetic material [1]. Animal experiments have shown that silver can have toxic effects on liver [2], lung and nerve cells [3]. For this reason an exact knowledge about the size, the size-distribution, the
shape and the composition of nanoparticles is essential to appaise the toxicity. Despite the actuality of the topic there are only a few methods for the characterization of nanomaterial available. A size separation prior the detection is essential for the correct analysis because
nanoparticles can be very heterogeneous systems, containing various species which differ in size and shape. Moreover, the analytes are mostly accompanied by complex matrices. This additionally complicates the characterization process.

In FFF, the separation is realized without a stationary phase inside an empty channel by an external separation field [4]. The Asymmetric Flow FFF (AF4) and the Centrifugal FFF (CF3) are the most important sub-techniques for particles separation. In AF4, a cross flow field is used
which offers a separation according to the diffusion coefficient of the analyte, which is related to the Hydrodynamic Diameter (D,) [5]. In CF3 a centrifugal field is used which enables to separate structures with the same Hydrodynamic Volume according to differences in density [6].
Moreover, the hyphenation with element specific detectors, like e.g. ICP-MS, allows the determination of the element concentration and ratio across the size distribution.
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Separation, Quantification and Speciation of Nanoparticles
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Nanoparticles in Environment
Analysis of Nanoparticles in River and Brackish Water Samples:
Particles in Window Cleaner Separated by AF4 Different samples of natural and brackish water were analyzed by AF4-UV-ICP-MS
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Conclusions

It was shown that FFF is the method of choice for the characterization of nanomaterial due to its unique capabilities like broad separation range, short analysis times and the huge flexibility regarding to different
eluents or samples. The hyphenation with numerous detectors and spectrometers like e.g. Multi Angle Light Scattering (MALS), UV or ICP-MS is uncomplicated and offers additional information. The nano
technology has already a fixed position in our daily life. Therefore everything should be done to ensure that maximum benefit can be gained from the new nanomaterial and unnecessary risks are avoided
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