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One of the recurrent problems in scanning electron microscopy (SEM) processing techniques is the 
distortion of biological material. This problem occurs mostly during sample drying step [1]. In this study, 
we present a simple and effective SEM protocol for preparation and observation of Coolia sp. a delicate 
benthic dinoflagellate. Delicate dinoflagellates species lack thick cellulosic plates, which makes them 
highly susceptible to distortion such as shrinkage and collapsing of cell structures during standard SEM 
preparation protocols [2, 3]. 
 
Biological samples standard methodology included: Fixation (preservation of cellular structure with no 
alteration from living state and halt potentially destructive autolytic processes). Dehydration (gradually 
replacement of water within the cell by graded series of organic solvent such as ethanol or acetone). Drying 
(by critical-point drying CPD method or chemical drying agents like hexamethyldisilaze HMDS). Coating 
with a thin electro-conductive material and SEM examination [1, 4]. 
 
Preservation of morphological features of delicate dinoflagellates without distortion of the cells is possible 
by applying different protocols [2, 3]. We proposed the following preparation technique: Monospecific 
cells of dinoflagellates cultured in modified GSe medium, prepared with sterile seawater, were fixed with 
2 % glutaraldehyde in 1.5 mL of liquid medium for 90 minutes. Samples were washed and centrifuged 
(8000 rpm, 5°C, for 6 minutes) four times in 1.5 mL of cold distilled water (5°C) to prevent formation of 
NaCl crystals from seawater. Samples underwent a graded dehydration series of ethanol (10, 30, 50, 70, 
90 and 99%, 1.5 mL each) and centrifuged (same parameters as in sample wash) each dehydration step. 
HMDS air-drying agent drop (250 µL) on MEB stubs, gold sputter coated for 5 minutes and SEM 
observation of delicate dinoflagellates. 
 
The preparative technique described for delicate dinoflagellates allows well preservation of important 
morphological features of the thin thecal surface and plates arrangement of Coolia sp. The present method 
diminished the distortion and subsequent artifacts observation in SEM micrographs. It does not require 
osmium tetroxide post-fixation or buffer solution preparation, HMDS drying agent replaces CPD. This 
protocol is simple, effective and less time consuming [5]. 
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Figure 1. Scanning electron micrographs of Coolia sp. after preparation technique; a) well preservation 
of dinoflagellates, b) dinoflagellates thin thecal plates c) Po plate, d) dinoflagellates ventral (left) and 
apical view (rigth). 
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