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Creation of Novel Biomaterials Using Coacervate Encapsulating Ultrafine Bubbles
at High Density
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We have undertaken the synthesis of biocompatible materials with unique
interfacial and structural characteristics derived from fine bubble (FB) technology as an advanced
application of this technology. We selected a gelatin-arabic gum-based composite core-shell bead and

designed a swirling flow mini-channel device with a porous membrane installed at the center of the
lower part and an outlet tube. Supplying CO2 to the porous membrane promoted local pH reduction
around the FB and bubble refinement. When HCl aqueous solution was added below the porous membrane,
high-density fiber-like coacervate containing FBs with an average diameter of 29 y m were formed. On
the other hand, adding HCl aqueous solution at the lower end of the outlet tube resulted in the
formation of hollow particle-like coacervate with an average diameter of 5.8 p m and a coefficient
of variation (CV) of 26.3%, indicating fine and highly monodisperse characteristics.
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