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This thesis describes the development of a fluidic device for long-term culture of patient-derived cancer
tissue for the evaluation of anticancer drugs.

In Chapter 1, I describe the culture technique for millimeter-sized cancer tissues. Long-term (about 48
hours) culture using millimeter-sized patient-derived cancer tissues with tumor microenvironment are
required to increase the success rate of anticancer drug development. However, the fragility of cancer
tissue, difficulties in supplying nutrients to the inside of cancer tissue, and the generation of milli-bubbles
during long-term experiments make it difficult to culture cancer tissue. I propose a fluidic device to solve
these problems and to culture cancer tissue for a long-term for the development of anticancer drugs.

In Chapter 2, I develop and verify the principle of an H-shaped channel device that mechanically restrains
non-viable simulated tissues and supplies substances from both ends of the tissues. Blue-dyed water was
pumped in channels, and dye penetration into the tissue is examined.

In Chapter 3, a fluidic channel device made of polydimethylsiloxane with a thin wall to locally remove
milli-bubbles that enter from the inlet during liquid perfusion is developed. Due to the thin walls, applying
negative pressure to the chamber near the inlet removed milli-bubbles near the chamber, but the negative
pressure is canceled by atmospheric pressure in the region away from the chamber.

In Chapter 4, evaluation and investigation for long-term culture of renal cell carcinoma is conducted.
Torque required for cancer tissue culture, size of renal cell carcinoma tissue and a restraint channel, and
method of fixation of renal cell carcinoma tissue after the experiment are discussed.

In Chapter 5, a long-term culture device integrating the previous techniques is developed. Renal cell
carcinoma tissue is cultured for 48 hours and evaluated for morphology and cell proliferation rate. Next,
anticancer drug evaluation is performed.

In Chapter 6, I summarized this thesis and discuss future plans.
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