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Hollow polyelectrolyte micro- and nano-capsules have recently received much attention because of significance
in biotechnological and nanotechnological frontiers and potential for exploitation in biology, medicine, catalysis,
ecology and nutrition. They are commonly fabricated by layer-by-layer adsorption of oppositely charged
polyelectrolyte onto dispersed templates such as solid particles followed by dissolution of the templating core.
Though, this fabrication technique needs much time because only one layer can be deposited in each adsorption
process. In this study, we proposed two new fabrication technique of hollow PAH/PSS polyelectrolyte
microcapsules from microbubble templates. The first is self-assembly of polyelectrolyte at the interface between
water and organic solvent. After microbubbules were generated in methylene chloride + PAH droplets dispersed in
water, an oppositely charged polyelectrolyte (PSS) aqueous solution was added to the water phase. The fabricated
hollow PAH/PSS polyelectrolyte microcapsules were observed at the edge of methylene chloride droplets. The
second is self-assembly of polyelectrolyte at the interface between liquid and gas. After pH value of PAH and PSS
solution was adjusted to 12, this solution was left on overnight. When pH value was around 10, spherical matters
were generated in large quantities. This matter was identified as gas-filled polyelectrolyte capsules by
fluorescence microscopy images and ultrasound diagnosis. By these two means, production process of hollow
polyelectrolyte capsule can be simplified.
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Fig.1 SEM images of (@) MF and (b) CaCO;
particles. And hollow capsule images of (c) 7 layer
(PSS/PAH)s/PSS on MF core and (d) 8 layer
(PAH/PSS), on CaCO; core after dissolving cores.
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Fig.2 (a) Optical and (b) fluorescence microscopy
images of hollow capsules fabricated from
microbubble templates at the edge of a methylene
chloride droplet.
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Fig.3 Optical microscopy images of air-(PAH/PSS)
microcapsules. The concentration of PSS dissolved

in aqueous solution is (a) Img/ml and (b) 10mg/ml.
PAH 1mg/ml is dispersed in organic solvent.
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Fig.4 (a) Optical and (b) Fluorescence microscopy
images of PAH (1mg/ml) and PSS (0.01mg/ml)
solution at pH10.
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Fig. 5 The ultrasonographic image of (a) stirred
water and (b) capsule dispersed solution: (a) Large
bright dots in this image are micro bubble with
stirring. These dots vanish immediately. (b)Small
bright dots are microcapsules, maintained with time.
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Fig.6 Graph of transformation of the pH vs. times.
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Fig 7 Mol concentration of HCOy', CO,% and CO,
vs. time.
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