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Abstract

The use of bioresorbable polymers for tissue engineering applications has
gained increased interest during the last decades. This promising technique, in
which cells are regenerated on artificial polymeric scaffolds, is an alternative to
transplantation of donor tissue or organs. Aliphatic polyesters, synthesized by
ring-opening polymerization, have a leading role as the material of choice for
these applications.

In this thesis, ring-opening polymerization of ε-caprolactone was performed
with two different tin-containing compounds, one initiator and one catalyst,
with the purpose of optimizing the conditions for industrial processes. The
batch size and purity of the synthesis, as well as the residual amount of tin in
the polymers, were studied.

Polymerization of ε-caprolactone in undistilled toluene with 1-di-n-butyl-1-
stanna-2,5-dioxacyclopentane as initiator was successfully performed in
batches of 5, 20, and 50 g with no differences in the final conversion, molecular
weight, or polydispersity. By using a purification procedure in which the
polymer was reacted with 1,2-ethanedithiol, the residual amount of tin was
significantly reduced from over 1000 ppm to 23 ppm in this material.

Poly(ε-caprolactone) was also synthesized using the commercially available
catalyst tin (II) 2-ethylhexanoate. Three different catalyst:monomer ratios
were used: 1:1000, 1:10000, and 1:20000, without influencing the control of
the reaction. By lowering the initial amount of catalyst in the polymerization
a residual tin content of 5 ppm was reached, without the need for additional
purification procedures. For this polymerization system, it was thus concluded
that a catalyst:monomer ratio of 1:10000 or lower is required to achieve a tin
content less than 20 ppm in the polymer. These materials were also tested in a
cell proliferation study with mesenchymal stem cells from mouse. The results
showed that cells grew on the biomaterial with an efficiency equal to or better
than obtained with normal tissue culture plastic.

http://urn.kb.se/resolve?urn=urn:nbn:se:kth:diva-4446

