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A specimen preparation method for scanning electron microscopy
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Fig 1. Scanning Electron Microscopic (SEM) Image of the Horizontal Section of the Small
Intestine. The image displays the villous surface of the small intestine at the top, as indicated by the
black arrow. Conversely, at the serosal side at the bottom, the external longitudinal muscle (white
arrow) and the internal circular muscle (black arrowhead) are observed to be composed of fibers
running in different directions.
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Preparation Procedure of Biological Specimens for Scanning Electron

Microscopy (SEM) Observation. Biological specimens require specific preprocessing
steps to remove moisture content. Depending on the condition of the sample, 1t may be
necessary to modify the preparation method or apply special preprocessing techniques.
Therefore, it is essential to select a sample preparation technique that aligns with the
objectives of the observation. Various methods have been established for the preparation

of specimens for SEM observation.
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Fig 3. Freeze Vacuum Dryer (Hitachi ES-2030). The water contained in the hydrated
sample for SEM would be dehydrated with ethyl alcohol, and substituted with t-butyl
alcohol, and frozen in a freezer of -20 °C and then dried with sublimation at about

13.3 Pa in the evacuator of reduced pressure.
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Fig 4. Ton Sputter Coater Hitachi E-1030. Tt is utilized in the preparation of non-

conductive specimens for electron microscopy by applying a thin conductive coating
on their surfaces. This process enhances the electrical conductivity of the specimens,
preventing charging artifacts during microscopic observations and ensuring the

acquisition of high-quality images and data.

Fig 5. Changes in the Specimen Before (Left) and After (Right) Coating in the Ion Sputter

Coater. Comparing before and after the coating process, it is observed that not only the
surface of the specimen but also the stage has turned grey after coating, indicating that the
entire specimen, along with its stage, has been uniformly coated.
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Fig 6. Platinum Blue (TI-Blue) Staining Kit. Previously, a significant

drawback was that users had to personally prepare the platinum blue,
and the synthesis reaction took about one week to complete. However,
since its commercialization in 2008 by Nisshin EM Co., Ltd. (as TI
Blue), it has become readily available, allowing for easy use by anyone

in the present day.
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Fig 7. Observation of Small Intestinal Villi in Paraffin Sections Using TI Blue

e

Staining. If necessary, observations can be contrasted and compared between the same
sample’s optical microscopy images and fluorescence microscopy images, allowing

for a multifaceted examination and analysis.
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Fig 8. Observation of Epon-Embedded Specimens using Low-Vacuum SEM. By detecting

FEFETYE T BSTD 7250 OB E R

backscattered electrons (BSE) from the surface of Epon-embedded small intestine
specimens using SEM under low vacuum conditions, it is possible to acquire images that
reflect information from the near surface of the specimens. These images are analogous to

those obtained from ultra-thin sections observed with TEM.
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