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Fabrication of three dimensional tissue structures by micromanipulation of
magnetic Fibers

Fukuda, Toshio

34,700,000

Without vascular networks, three dimensional tissues populated with cells
cannot maintain a living condition. To construct 3D tissues, a well-organized vascular network is
required. In this research, a new method for constructing a hepatic lobule-like vascular network in
3D cellular structure by using magnetic fields is proposed. To realize channel networks that mimic
hepatic lobule, steel rods and magnetic fibers were utilized as a sacrificial mold in fibrin gel.
The steel rods and fibers were connected by magnetic fields generated from magnetic tweezers.

A tissue made of fibrin gel and rat liver cells or spheroids with 3D channel network was cultured
for a week. The viability of cells in the tissue was checked and higher viability was achieved when
the cells were placed near the channel structure. The hepatic function was not decreased even if
ferrite particles were mixed inside the fabricated tissue for magnetic manipulation.
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