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Development of a Radioactive Hydrogel Biliary Stent with Semi-permanent Patency

Tsuchiya, Takayoshi
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Using a titanium wire cut to dimensions of 0.8 mm x 4.5 mm as a sealed
brachytherapy source, a cold ra-HGS (radioactive hydrogel stent) was fabricated by arranging the
titanium wire in the stent wall based on an already established method of creating hydrogel stents
(HGS) with polyvinyl alcohol (PVA). It was confirmed that the stent expanded from a dry inner
diameter of 2.5 mm to approximately double (5 mm) and exhibited sufficient expansion force.
Additionally, this cold ra-HGS was implanted in a live pig, where it was confirmed to expand
adequately within the bile duct. However, the planned fabrication of a hot ra-HGS using a titanium
lodine-125 sealed brachytherapy source, along with Monte Carlo simulations of radiation dose
distribution and actual measurements using thermoluminescence, was not achieved.
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