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Synthesis and Development of High-Performance Medical Polymers for Safe and
Effective Intravascular Surgery

Thesis Summary

In this thesis, polymer materials are synthesized and developed for applications in interventional radiology
(IVR), including materials for an off-the-job training (off-JT) kit. IVR is an innovative medical field where
imaging techniques such as X-rays, CT scans, MRI, and ultrasound are utilized to treat vascular diseases by
reducing patient burden and shortening recovery time. This study particularly focuses on enhancing the
biodegradability and radiopacity of these polymeric materials to ensure efficient and safe endovascular treatments
in IVR. The thesis is organized as follows:

Chapter 1 introduces the background and objectives of the thesis, outlining key IVR techniques such as
transcatheter arterial chemoembolization, stent-mediated dilation, and vascular embolization using liquid
embolic agents.

In Chapter 2, linear biodegradable polyesters with a controlled number of amino side chains are
synthesized via enzymatic polymerization. These polyesters, enriched with numerous amino side groups, can be
conjugated with a variety of functional molecules, resulting in multi-functional biodegradable polyesters.

Chapter 3 describes the synthesis of a polymer with a high content of ester bonds and iodine atoms,
exhibiting sufficient biodegradability and radiopacity for biomedical applications. The iodine moieties in the
synthesized polyester facilitate halogen bonding between the molecules, resulting in additional intriguing
functional properties: elasticity, ductility, and self-healing. It was also found that the glass transition temperature
increased as interaction strength, due to n- stacking and halogen bonding, rose, eventually reaching 49.6°C for
PGA with triiodobenzoic groups.

In Chapter 4, an off-JT kit for n-butyl-2-cyanoacrylate (NBCA) was developed. The study in this chapter
aims to identify an affordable and stable blood substitute that could closely mimic NBCA solidification behavior,
essential for the development of off-JT kits. Mechanical and morphological evaluations revealed that BSA
solutions demonstrate NBCA solidification behavior similar to that of blood. BSA solutions with concentrations
above 1.5 g/dL are considered suitable as blood substitutes for off-JT kits.

Finally, Chapter 5 summarizes the thesis conclusions, highlighting the potential applications of the

developed materials and techniques for the enhancement of IVR procedures.




