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According to the 2018 Japanese Society for Dialysis Medicine Statistics, infectious diseases are the
leading cause of death in patients undergoing hemodialysis. For successful hemodialysis, that is, to
obtain a therapeutic effect, it is essential to secure sufficient blood flow, and selection of an appropriate
vascular access is important. Planned initiation with an internal shunt is desirable as a countermeasure
to prevent infectious diseases, but in 31% of cases, dialysis is initiated via an indwelling catheter in
emergency. Use of an indwelling catheter for dialysis is associated with a 152x greater risk of infection
than that of an internal shunt. Thrombosis was confirmed in 44% of cases of bacteremias associated
with a vascular indwelling catheter, and a thrombus is known to be a hotbed of pathogenic bacteria. In
dialysis patients with weakened immunity, infectious diseases can be fatal. Therefore, we attempted a
new anti-thrombotic measure for patients with indwelling catheters. The problem with the currently used
anticoagulant-coated vascular indwelling catheters is that, when it is placed in the living body, the
antithrombotic property of the coating has a relatively short duration of action because of the depletion
of heparin, inactivation of urokinase, etc. Heparin elution from the surface is associated with an
increased risk of hemorrhage and HIT (heparin-induced thrombocytopenia). Urokinase is also
associated with a similar risk, because it significantly activates the fibrinolytic enzymes in the blood.
Therefore, an equivalent or better alternative catheter not associated with these risks is desired.
Specifically, we refer to an artificial blood vessel whose negatively charged surface exhibits
antithrombotic properties. In this study, we clarified the antithrombogenicity and usefulness of electrets,
artificial blood vessels made of PTFE (polytetrafluoroethylene), charged by corona discharge and
friction. Furthermore, the fact that a simple operation of tribocharging can be performed on the patient’s
bedside before treatment showed the possibility of providing an inexpensive and safe treatment
instrument to prevent charge decay during storage of the electret.

Sepsis accounts for about 10% of infections at the stage of initiation of dialysis. In the pathophysiology
of sepsis, cytokines induced by infection cause cell membrane destruction by necrosis-like cell death,
which promotes secondary cytokine production, perpetuating the inflammatory response. Therefore, a
hemofiltration method for removing the cytokines is performed. However, the hemofiltration method
itself may have a side effect of generating oxidative stress. Therefore, the purpose of this study was to
develop a hydrogen-dissolved hemofiltration replacement fluid, which is expected to reduce oxidative
stress. Furthermore, since the hydrogen-dissolved hemofiltration replacement fluid can be easily
prepared at the patient bedside, the target value of the hydrogen concentration can be freely selected;
that is, the hydrogen concentration can be selected according to the hemofiltration treatment conditions.
In other words, as a new adjunctive study to this study, we propose to investigate the
usefulness of PTFE electret as an antithrombotic measure in patients undergoing dialysis via
an indwelling catheter and the usefulness of a hydrogen-dissolved hemofilter replacement
solution as a measure against oxidative stress during hemofiltration procedure.
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