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Dialysis therapy is currently widely used for patients with end-stage renal diseases. The therapy is
well-developed, however, the patients must visit hospitals three times a week and stay there for 4 h
in each visit. At each treatment, patients experience puncture of thick needles. Patients must
adhere to dietary restrictions. These issues lead to low quality of life (QOL) of the patients. As a
promising solution, we propose hybrid renal replacement therapy with an implant artificial kidney,
which is a hemofiltration system (IHFD). The implant hemofiltration system removes water and
other small molecules continuously and the patients receive conventional dialysis treatment once a
week to balance the electrolytes and remove wastes that are not sufficiently removed by the
hemofiltration. The less frequent hospital visits and alleviated dietary restriction, i.e., patients are
allowed to drink water, drastically improves their QOL.

One of the major challenges in development of IHFD is prevention of blood coagulation. We
planned to investigate the coagulation inside IHFD in vitro using blood of cows or pigs. However,
such blood are already processed to have anti-coagulation and the in vitro experiments cannot
simulate ex/in vivo experiments. Therefore, we decided to conduct animal experiments with pigs,
where IHFD is connected to carotid artery and vein of the animal. Aspirin and Clopidogrel were
dietary-administrated. 6 hours of ex vivo experiments with anesthetized pigs resulted in successful
collection of the filtrates but led to formation of blood clots and coagulation inside the channels.
The design of IHFD was revised based on the obtained results and the same ex vivo experiments
were conducted. Blood clots formation and coagulation was successfully suppressed.

We further attempted ex vivo experiments for a longer period. Heparin-Calcium was used as the
anti-coagulant, whose administration protocol had been investigated before the ex vivo
experiments were conducted. As long as 96 hours of successful filtration was observed. The
design of IHDF and the protocol of the surgery and the experiments can be revised based on the
experimental results.
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Dialysis therapy is currently widely used for patients with end—stage renal diseases. The therapy is well-developed, however, the
patients must visit hospitals three times a week and stay there for 4 h in each visit. At each treatment, patients experience puncture
of thick needles. Patients must adhere to dietary restrictions. These issues lead to low quality of life (QOL) of the patients. As a
promising solution, we propose hybrid renal replacement therapy with an implant artificial kidney, which is a hemofiltration system
(IHFD). The implant hemofiltration system removes water and other small molecules continuously and the patients receive
conventional dialysis treatment once a week to balance the electrolytes and remove wastes that are not sufficiently removed by the
hemofiltration. The less frequent hospital visits and alleviated dietary restriction, i.e., patients are allowed to drink water, drastically
improves their QOL.

One of the major challenges in development of IHFD is prevention of blood coagulation. We planned to investigate the coagulation
inside IHFD in vitro using blood of cows or pigs. However, such blood are already processed to have anti—coagulation and the in vitro
experiments cannot simulate ex/in vivo experiments. Therefore, we decided to conduct animal experiments with pigs, where IHFD is
connected to carotid artery and vein of the animal. Aspirin and Clopidogrel were dietary—administrated. 6 hours of ex vivo experiments
with anesthetized pigs resulted in successful collection of the filtrates but led to formation of blood clots and coagulation inside the
channels. The design of IHFD was revised based on the obtained results and the same ex vivo experiments were conducted. Blood
clots formation and coagulation was successfully suppressed.

We further attempted ex vivo experiments for a longer period. Heparin—Calcium was used as the anti—coagulant, whose administration
protocol had been investigated before the ex vivo experiments were conducted. As long as 96 hours of successful filtration was
observed. The design of IHDF and the protocol of the surgery and the experiments can be revised based on the experimental results.
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