EfEAXFZZHMBHRI NI U
Keio Associated Repository of Academic resouces

Title

AT T NAIEWNS AT ABREICE T = REEAESTME

Sub Title

Long-term performance evaluation of implantable dialysis system

Author

=7, Bl (Miki, Norihisa)

Publisher

BR&EZAF

Publication year

2020

Jtitle

FERELESHRRAREERESE (2019.)

JaLC DOI

Abstract

EM33FT A, BAZEDED L2607 ADENAREENDQOLZRNICHET DA TF MR
AIEMZATLAORAEZT>TVS, HIC, AFERBYRBEAZ7ONIILORIL, MRREB
RENDHRRZIT2 Iz,

A X2AVEBYERE, REERAZOREETIIAREY Z—ICTERERITL 2, BIE
FAXBYHEHREOZIIBABSHETHY), AREBIEOREIERNAEZBHEANETREZEHEROD
MOV E, MRBBEOMEZAILETEBVEOORERESZEL T, VIBBREZTSZ L
EL, KBERBPSHEIRAORE, FLTIASFMCEDERTONRDTIZOVTOTS
O#IJNERIL L, £, FHOAICEETMMEZTSLOO7ORNINLICODVWTERFTZTV
 FHECBIRRTTILOERICEDE, LALBN S, BYRBRPICT/NA AN SIE) —
VOBBENERIY, TOLEHICEREXRETDIERFTERN, O,

22T, AV —VZEBBINL, REOHRZT> /. &9, V>mEZY>7IELTHY
ERBICBESENELNFRETY—VZFERL. V—JBMZERASHIC LIz, RERICKV)
O FBREBLERENOREICAVARILNTENSRELTVWDZENBSLICHE 21z,
ST, RILNZRAVROTREL, BERAEET —7Z2AVEV—07 ) —BREZRREL I,
REEXTIC,. MEOBBEOEHZATTEV—ILBVWCENASHICB 21z, iz, BWICHE
AHRBOEBRNOZENDBELBDELSIC, FERROZEEZSTICT—AZRGETL L, HH
ANAFEOEEZAVWTVWEY, chzAFel., Fas FEEZAVEARRET-XAZAVS
CET, BYANDOEBZEERL DD, P OXBRBICHBELBZIFAEEZMETEIEERZATVS,
We have been developing implantable dialysis system, which will drastically improve quality-of-life
of 330 thousands dialysis patients in Japan and 2.6 million globally. In FY2019, thanks to this
grant, we determined the protocol of animal experiments and revision of the blood filtration device,
which is the core of the implantable dialysis system.

We conducted multiple animal experiments using beagle dogs at Tokyo Medical University. Dr.
Akio Yasukawa performed the operations with a help of Dr. Yoshihiko Kanno. Gamma sterilization
was used to maintain the filtration performance of the device. The procedures were determined,
which includes shipping the device to the external vendor who conducts gamma sterilization,
receiving them, and setting up for the experiments. In addition, we worked on the protocols for
preparations of the experiments to reduce the risk of failures. However, due to the leak of blood
inside the device, the long-term animal tests could not be completed.

We revised the design of the device. First, cow blood was circulated inside the device with much
higher pressure than the blood pressure, which caused a leak around the bolts to fix the layered
membranes. We decided to use medical adhesive tapes to eliminate the bolts to assemble the
device. No leak was observed in the developed device at a higher pressure than the blood
pressure. The device shape was changed from hexagonal to circular, which would reduce damage
onto the animals. Cylindrical external case made of polymer material was also developed to reduce
the damage and adhesion of fat during the implant.
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We have been developing implantable dialysis system, which will drastically improve quality—of-life of 330 thousands dialysis patients
in Japan and 2.6 million globally. In FY2019, thanks to this grant, we determined the protocol of animal experiments and revision of the
blood filtration device, which is the core of the implantable dialysis system.

We conducted multiple animal experiments using beagle dogs at Tokyo Medical University. Dr. Akio Yasukawa performed the
operations with a help of Dr. Yoshihiko Kanno. Gamma sterilization was used to maintain the filtration performance of the device. The
procedures were determined, which includes shipping the device to the external vendor who conducts gamma sterilization, receiving
them, and setting up for the experiments. In addition, we worked on the protocols for preparations of the experiments to reduce the
risk of failures. However, due to the leak of blood inside the device, the long—term animal tests could not be completed.

We revised the design of the device. First, cow blood was circulated inside the device with much higher pressure than the blood
pressure, which caused a leak around the bolts to fix the layered membranes. We decided to use medical adhesive tapes to eliminate
the bolts to assemble the device. No leak was observed in the developed device at a higher pressure than the blood pressure. The
device shape was changed from hexagonal to circular, which would reduce damage onto the animals. Cylindrical external case made of
polymer material was also developed to reduce the damage and adhesion of fat during the implant.
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