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Abstract

The use of synthetic materials for tissue and organ reconstruction, i. e.
tissue engineering, has become a promising alternative to current surgical
therapies and may overcome the shortcomings of the methods in use today.
The challenge is in the design and reproducible fabrication of biocompatible
and bioresorbable polymers, with suitable surface chemistry, desirable
mechanical properties, and the wanted degradation profile. These material
properties can be achieved in various manners, including the synthesis of
homo- and copolymers along with linear and star-shaped architectures. In
many applications the materials’ three-dimensional structure is almost as
important as its composition and porous scaffolds with high porosity and
interconnected pores that facilitate the in-growth of cells and transportation of
nutrients and metabolic waste is desired.

In this work linear and star-shaped polymers have been synthesized by
ring-opening polymerization using a stannous-based catalyst and a spirocyclic
tin initiator. A series of linear copolymers with various combinations of
1,5-dioxepane-2-one (DXO), Llactide (LLA) and ε-caprolactone (CL) have
been polymerized using stannous octoate as catalyst. It is shown that the
composition of the polymers can be chosen in such a manner that the materials’
mechanical and thermal properties can be predetermined. A solvent-casting
and particulate leaching scaffold preparation technique has been developed
and used to create three-dimensional structures with interconnected pores. The
achieved physical properties of these materials’ should facilitate their use in
both soft and hard tissue regeneration.

Well defined star-shaped polyesters have been synthesized using a
spirocyclic tin initiator where L-lactide was chosen as a model system for the
investigation of the polymerization kinetics. Neither the temperature nor the
solvent affects the molecular weight or the molecular weight distribution of the
star-shaped polymers, which all show a molecular weight distribution below
1.19 and a molecular weight determined by the initial monomer-to-initiator
concentration.
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