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Nano-suit： a thin polymer film to observe 
the fine structure of living organisms in FE-SEM 

2. Procedure

・ Untreated larvae quickly shrank and ceased to move under SEM observation (Fig.1 A, B). There are 
many wrinkles in the furrows (Fig.1 C), and no extra barrier on the surface observed by TEM (Fig.1 D).
・ Treated larvae formed a nano-suit (Fig.1 E, H), showed rapid movements during 30±10min of SEM 
observation and suffered no observable morphological change (Fig.1 F). There are no wrinkles in the 
treated specimen (Fig.1 G).  Tween 20, covering the animal (Fig.1 E) played a significant role as an 
extra barrier (Nano-suit) alleviating the influence of high vacuum. 

3. Electron micrograph of mosquito larvae
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1. We can observe living and moving specimens with SEM
Various complex procedures with fixing tissues have precluded the real fine structure of  organisms 
by a field emission scanning electron microscope. 
Here we present a new method to observe living organisms; their surfaces were covered with thin-
layers of amphiphilic solution. 
Our method permits the use of a high vacuum（10-5～10-7Pa） and achieves fine structural 
observations on live specimens.
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4. Electron micrograph of Dictyostelium discoiodeum
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SEM observation of Dictyostelium discoideum. Higher magnification of the electron micrograph 
clearly showed, with the assistance of Nano-suit, the spore tolerating the high vacuum well (Fig.2C).
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Specimens: Larvae of the northern house mosquito, Culex  pipiens
molestus, and fruiting body of soil-living amoeba, Dictyostelium
discoideum. 

Treatment: Specimens were dipped into 1% (v/v) Tween 20 solution 
for 1 min and irradiated by plasma to construct a Tween 20 film.

SEM observation: Both specimens tolerated the high vacuum well, 
exhibiting fine structures (Max. x50,000). 
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