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Electron microscopic observation is often possible along the surface of an arthropod, however 

applying common fixative media present difficulties when penetrating beyond the exoskeleton. Ionic 

liquids (ILs) are unique in that they are incombustible, non-volatile, and have high ionic conductivity. 

The application of ILs as part of sample preparation for EM were conducted with some particles 

dispersed in ILs(1) and observed by TEM, including IL wetted seaweed with observation by SEM(2). 

Recently, we have developed a new ionic liquid (IL) HILEM, IL1000 for EM observation. The ionic 

liquid, IL1000 has been designed for EM preparation, having both a high level of safety and high 

solubility, resulting in a high suitability for biological tissue preparation. In this experiment, minute 

crustaceans were immersed in 10 % IL1000 diluted with distilled water for a period of 60 minutes to 3 

hours. For surface observation retention, any extra IL covering samples were removed by an absorbent 

cloth. The samples were observed by the Hitachi SU3500 at an acceleration voltage of 5 kV in high 

vacuum condition. 

Figure 1 shows the secondary electron images of the minute crustaceans Gammaridea. Figure 

1(a) is an image of the entire body of the Gammaridea, whose individual appendages are not easily 

distinguishable due to the overlapping of appendages. The imaged sample was removed from the SEM 

and tweezers were used with the aid of a binocular to separate its appendages from the body. Figure 1(b) 

is the separated appendage (the second thoracic appendage) of the Gammaridea and the attached organ 

shown by arrow in Figure 1(b). The organ shown functioned in protecting the egg, therefore it was 

determined that this specimen is female. The results show that the IL can deeply penetrate the specimen 

which aids electron conductivity inside the specimen. Figure 2 is the secondary electron images of the 

Tanaidacea. Figure 2(a) is the whole image of the Tanaidacea orientated to observe the ventral side. 

The female of the Tanaidacea has the brood chamber in the thorax (arrow) region. As aforementioned 

above, the observed specimen was removed from the SEM to separate its brood chamber. Figure 2(b) is 

a SEM image of the eggs that were removed from the brood chamber. Since the sample was soaked by 

IL, the sample is resistant to rapid dehydration while under vacuum, including soft materialsuch as eggs 

can be preserved by this technique. Figure 3 is the secondary electron images of Myodocopida. Figure 

3(a) is the whole image of Myodocopida with the carapace like the bivalve. Figure 3(b) is the internal 

image of the Myodocopida removed and prepared by cutting the carapace muscle. In Figure 3(b), the 

appendages were covered with a soft tissue. Figure 3(c) shows clearly the root of the first antenna in 

detail (arrow). The appendages such as the first antenna are able to be exposed by removing the soft 

tissue. The internal structures of minute crustaceans treated with the IL1000 were successfully exposed 

and observed without rapid dehydration in the SEM. We emphasize that the IL1000 is a useful media for 

SEM observation of some soft and delicate biological material. 
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Figure 1. Secondary electron image of Gammaridea treated by the ionic liquid. 

(a) the whole image of the Gammaridea, where a lot of appendages overlap. (b) The separated second 

thoracic appendage (arrow) functioned to protect the egg.Instrument: SU3500, Acc. Volt. 5 kV, 

Magnification: x 32(a), x75(b). 

 

Figure 2. Secondary electron images of Tanaidacea treated by the ionic liquid. 

(a) the inclined whole image holding the brood chamber (arrow). (b) the eggs scraped out of the brood 

chamber.Instrument: S-3400N, Acc. Volt. 5 kV, Magnification: x 35(a), x200(b). 

 

 

 

 

 

 

 

 

Figure 3. Secondary electron image of Myodocopida treated by the ionic liquid. 

(a) the whole image with the carapace like the bivalve. (b) the exposed internal image removing the 

carapace. (c) the root of the first antenna in detail (arrow). Instrument: S-3400N, Acc. Volt. 5 kV, 

Magnification: x 37(a), x 45(b), x 42(c).  
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