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The aim of this study was to develop a new sample preparation method for low-vacuum scanning
electron microscopy (low-vacuum SEM) imaging of medical biological samples. SEM analysis of
biological specimens usually requires several processes, such as fixation and dehydration of the
specimens, dry up in a special apparatus, and coating with ultra-thin heavy metals to obtain
appropriate conductivity. Therefore, some samples may change from their original morphology
during the pre-treatment processes and in the vacuum environment of the SEM. Another drawback
is that it takes long time and higher cost to obtain the results. In this study, we investigated a rapid
processing method that ensures the accuracy of the analysis; a method that enables observation in
a raw state without fixation, dehydration, or drying.

Cedar pollen used as a sample is known as an allergen for hay fever, and the structural analysis of
its surface morphology is very useful for the study of allergic diseases. In this study, we tried to
carry out SEM observation of the detailed structure of the pollen surface using NanoSuit solution
(NanoSuit, Inc.), which contains a surfactant and has the properties of a conductive agent. Cedar
pollen was immersed in diluted NanoSuit solution and put onto the poly-L-lysine treated glass
slides. After allowing the pollen to adhere to the glass slide for several minutes, the solution was
evenly distributed with thin layer by centrifugation, and the excessive solution was removed. The
glass slides were mounted on a SEM specimen stand and inserted immediately into the SEM for
surface analysis with electron beam. As a result, the characteristic carved pattern structure of the
cedar pollen surface was observed, and it was possible to obtain SEM images that were
comparable to those obtained by the conventional pretreatment method. Application of the
methodology established in this study to other biological samples is expected to be cost-effective
by speeding up SEM data collection and making research more efficient. In addition, the method,
which does not require special pretreatment, facilitates SEM observation and is expected to
expand more active use of SEM in basic and clinical medical research.
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Development of a new sample preparation method for low-vacuum scanning electron microscopy imaging
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The aim of this study was to develop a new sample preparation method for low-vacuum scanning electron
microscopy (low-vacuum SEM) imaging of medical biological samples. SEM analysis of biological specimens
usually requires several processes, such as fixation and dehydration of the specimens, dry up in a special
apparatus, and coating with ultra-thin heavy metals to obtain appropriate conductivity. Therefore, some
samples may change from their original morphology during the pre-treatment processes and in the vacuum
environment of the SEM. Another drawback is that it takes long time and higher cost to obtain the results. In
this study, we investigated a rapid processing method that ensures the accuracy of the analysis; a method that
enables observation in a raw state without fixation, dehydration, or drying.

Cedar pollen used as a sample is known as an allergen for hay fever, and the structural analysis of its surface
morphology is very useful for the study of allergic diseases. In this study, we tried to carry out SEM observation
of the detailed structure of the pollen surface using NanoSuit solution (NanoSuit, Inc.), which contains a
surfactant and has the properties of a conductive agent. Cedar pollen was immersed in diluted NanoSuit
solution and put onto the poly-L-lysine treated glass slides. After allowing the pollen to adhere to the glass slide
for several minutes, the solution was evenly distributed with thin layer by centrifugation, and the excessive
solution was removed. The glass slides were mounted on a SEM specimen stand and inserted immediately into
the SEM for surface analysis with electron beam. As a result, the characteristic carved pattern structure of the
cedar pollen surface was observed, and it was possible to obtain SEM images that were comparable to those
obtained by the conventional pretreatment method. Application of the methodology established in this study to
other biological samples is expected to be cost-effective by speeding up SEM data collection and making
research more efficient. In addition, the method, which does not require special pretreatment, facilitates SEM
observation and is expected to expand more active use of SEM in basic and clinical medical research.
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