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Figure 1. Micro-rod of supra-megamolecular 
polysaccharide, sacran observed by optical 
micrtoscope. 
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Figure 2. A. Drying experiment for polymer 
aqueous solution from a space with 
boundaries. B. Emergence of upright 
membrane from polymer solution containing 
self-oriented micro-domains. 
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Figure 3. Time course of upright membrane 
formation in a top-side-open cell. The images 
are pictured under cross-polarized light. 
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Figure 4. Microscopic images of a dried nucleus 
and the vertical membrane formed between 
glass slides observed from the XZ-plane. 

Figure 5. Schematic illustration of a unidirectionally oriented membrane formation utilizing 
the air-liquid-solid phase contact line during the drying process in limited space. 1) Just after 
generation of nucleus, which links the glass slides, the capillary force on the nucleus is in the 
direction opposite that of gravity. 2) After formation of the nuclei-cap, the effect of gravity on 
the capillary force is relieved. 3) The microdomain integrates with the contact line to form a 
unidirectionally oriented membrane. 
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Figure 6. Orientation control of the micro-rods 
for the 1D-swelling hydrogel with planar 
orientation (A), and with linear orientation (B). 
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