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There is a long way since the first focussed ion beam instrument was described in 1974 by Seliger and
Fleming [1, 2] to the present day applications. For many years focussed ion beam applications were
only in the domain of semiconductor industry. One of the first applications in biology was making
cross-sections to image the eye of a housefly [3]. This application was further extended by biologists
[4] to analyze internal structures of Porcellio scaber. Later the focussed ion beam was used to analyze
difficult to cut material such as bone and dental implant [5, 6].

In the last 20 years electron microscopy has more actively made the step from two-dimensional
images to the third dimension like light microscopy did in the eighties. The main reason for this
progress was the increased computer power and the computerization of the electron microscopes.
Transmission electron tomography (TEM tomography) [7-9] provides valuable information on the
organization of intracellular organelles [e.g., 10] or the structure of proteins in situ [11]. This
technology, however, is limited to a small field of view, in the range of micrometers in X and Y and
500 nm in Z, but usually at a high resolution in the range of 1 - 2 nm.

For cell biology, where cell-cell interactions become important and whole organelles, such as a Golgi
apparatus, need to be examined, TEM tomography can become rather tedious [12] and other
approaches need to be sought. In the field of neurobiology [e.g., 13] serial sectioning was used to
study the complex arrangement of neurons and the interaction through synapses. Serial sectioning is
very time consuming and needs a lot of skills and patience of the investigator. In addition the sections
can easily be lost by destroying the delicate support film of the electron microscopy grid. More
automated approaches would be more than welcome. In 2004 Denk and Horstmann [14] introduced an
ultramicrotome integrated into a scanning electron microscope. The microtome cuts off a section from
a resin embedded brain sample and the new surface is imaged in the SEM, usually using
backs-scattered electrons. Then again a section is removed from the block and the new surface is
imaged with the electron beam. This process can be repeated to analyse large organism, such as a
whole planarian [15]. With this method large volumes up to millimetres can be analysed of course on
the costs of resolution.

With the fossused ion beam scanning electron microscope (FIB-SEM) and intermediate instrument
became available for tomography [16, 17]. Instead of using a real knife as with the 3 View, sections
are removed with the focussed ion beam, imaging is done the same way. The volume to be analyzed
can be in the range of 50 x50 x 50 micron, with a voxel resolution of about 5 nm. FIB-SEM
tomography has shown to be effective in different areas of biology [18-22], again neurobiology seems
to be the main target for this application [23].

The limit of the resolution but also the processing time is dependent on the intensity of the signal that
again is dependent on the electron current used for imaging. Resins on the other side are quite
sensitive to beam irradiation resulting in deformation, mass loss and shrinkage [for review see 24]. To
optimize the sample preparation method for tomography we analyzed a set of resin formulations for
their stability in the electron beam. Unfortunately but not surprisingly all resins are affected but not all
to the same extend. The results obtained will be discussed during the presentation.
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The most interesting possibilities of the FIB-SEM instrument is its potential to analyze a very precise
region of interest. This region of interest is defined by a fluorescence label and with what is called
correlative light -electron microscopy the labelled cell is 'marked’ and retrieved in the electron
microscope. Here we will show our approach of correlative light - FIB-SEM. We base our work on
hepatocytes transfected with a modified virus, expressing GFP and a gene of interest. In this case cells
expressing the modified gene can be specifically localised with their GFP expression and further
analyzed by FIB-SEM tomography.
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