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In the background on the application of mechanical stimulation to cells and the potential of hydrogel
microbeads and ultrasonic actuation in cell culture, the purpose of this study is to apply microscopic
stimuli to cells encapsulated in the hydrogel microbeads using ultrasonic vibration and to apply
mechanical stimuli to cells with three-dimensional structure to achieve the mechanism for cell
maturation of mechanical stimuli.

In this study, we synthesized hydrogel microbeads with core-shel | structure by the fol lowing two methods
in order to synthesize core-shell hydrogel microbeads and applied the mechanical stimulus

(1) Synthesis of core-shell hydrogel microbeads using a multi-barrel capillary

Hydrogel microbeads were synthesized by the ejection of hydrogel solution from a capillary glass tube
at high speed using the gravity force of centrifugation. In addition to this technique, a double-tube
structure was fabricated using a jig, which was made by 3D printer, for the synthesis of core-shell
hydrogel microbeads. As a result, since two solutions were mixed during injection, it is difficult to
synthesize stable core-shell hydrogel microbeads

(2) Synthesis of core-shell hydrogel microbeads with double polymerization

Based on the above results, it is difficult to physically separate. Next, a chemical separation method
was employed. Specifically, two kinds of sol solutions with different physical properties were mixed
and ejected from a capillary glass tube, and two polymerization methods were used simultaneously. The
core-shel| hydrogel microbeads were synthesized

(3) Experimental setup of mechanical stimulus
After that, an experimental setup for applying mechanical stimuli was established using an ultrasonic
actuator. However, the hydrogel microbeads were not in a static state. For this reason, a method of
infilling by col lagen gel between hydrogel microbeads and applying a mechanical stimulus was being used.




