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The purpose of this grant project isto address the problems with existing drug-coated balloons (DCBs) and to develop a new
form of DCB aimed at improving safety, delivery efficiency, and versatility.

DCBs are widely used medical devices in the treatment of intravascular stenosis. DCBs are coated with a drug that
prevents restenosis on the surface of the balloon, which reduces the rate of restenosis compared to balloons alone. While
useful in this way, there are problems that must be resolved for safe use. In addition, DCBswere first used for coronary artery
disease, and in recent years, DCBs have been developed and clinically used for peripheral artery disease, followed by in-shunt
stenosis. At the start of this grant project, our goal was to develop a new balloon for use in coronary artery disease, but we
received feedback from various quarters during this period, and we believe that one of the results was that the target disease
was periphera artery disease.

The following three points can be cited as problems that need to be solved in periphera arterial diseases. low
efficiency of drug delivery to the site of stenosis, development of peripheral embolism, and  limitation of drug
types. To solve these problems, we have been developing "anovel drug-coated balloon that can be released only during light
irradiation. In this grant project, we conducted (1) basic evaluation of the coating technology, (2) creation and
performance evaluation of the first prototype, and (3) evaluation of drug delivery efficiency and safety by in vivo
experiments. (1) In the proposed system, the drug is bound to the balloon surface via a photocleavabl e linker, which enables
drug release during light irradiation. Since there is a correlation between the amount of linker introduced and the drug that
can be loaded, as well as the relationship between the linker and light intensity, we proceeded to examine the optimal
conditionsfor thisuse. (2) Sincelight irradiation must be performed from inside the balloon, the selection of the fiber and the
mechanism for incorporating it inside the balloon were examined. The created prototype was also evaluated for drug delivery
efficiency and safety through experiments using pigs. The experimental results confirmed the biological safety of the proposed
system. Although the drug delivery efficiency was shown to be effective, there are issues to be addressed regarding the light
irradiation method and coating technology. In addition, during the term of this grant, we also worked on the construction of

a system to solve the problem of (3) limitation of drug types. In order to increase the variety of drugs that can be loaded,
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instead of binding the drug to a photodegradabl e group, the drug was encapsulated in polymeric micelles and loaded onto the
surface of the balloon. Asaresult, relatively stable rapamycin-encapsul ated micelles (Rap@mic) could be produced, but since

this was a stand-alone evaluation, evaluation after balloon loading is needed.



