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We have established a method for producing tubular microenvelopes with high
yield by using a laminated film composed of highly biocompatible polymer layers of reduced graphene
oxide (rGO) / polyparaxylene / graphene / alginate gel. A three-dimensional graphene aptasensor was
prepared by modifying the DNA aptamer that recognizes cytochrome C, a protein related to apoptosis,
on the surface of rGO on the inner wall. We succeeded in spatiotemporally detecting the release of
cytochrome C during apoptosis by artificially inducing apoptosis by encapsulating cells alive in the

aptasensor. Regarding these achievements, we made presentations at academic conferences and papers
at home and abroad, including invited lectures.
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