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Abstract

Foaming in biodegradable polymers is of specia concern because of their applications
of biomedical importance. The present work focuses on the exploring the foam processing of
poly(lactide) to prepare microcellular foams of with a view to be used as biomedical
scaffolds. The studies were carried out in terms of the material modifications as well as effect
of variation of the processing parameters in order to understand the basic factors which lead
to the development of the microstructure in the polymeric bulk.

As an attempt to understand the detailed effect of variation of the d-content in
poly(lactide) two grades of PLA, one with the highest crystallinity PLLA (PLA 3001D) and
the other with low crystallinity PDLA (PLA 3051D were blended in 0%, 10%, 30%, 50% and
100% ratio to give BOO, B10, B30, B50 and B100. As aresult d-content differed in different
blends which caused remarkable changes in the % crystallinity as well as crystalline structure
while mechanical and rheological properties were not affected much. These changes in
crystallinity and crystalline structure was found to produce the propound effect of
microstructure when the blend samples were subjected to the foam processing by batch
process using CO, as PBA (Physical Blowing Agent) under different processing conditions.

In order to explore the role of the filler in the foam processing, the composites were
prepared by adding HA (Hydroxyapatite) in the PDLA with 0%, 1%, 3% and 5% content,
designated as C00, C01, CO3 and CO5 respectively. While the crystallinity of the various
composites did not change significantly their melt properties varied significantly as
considerable reduction in melting temperature T, and the shear viscosity was observed. This
in turn produced the remarkable changes in their foam microstructure when foamed by batch
foaming process.

The effects of the material modifications as well as the variation of the microstructure
on their in vitro degradation profile were studied so as to ascertain the synchronization of the
growth rate of the target tissue to be healed inside the body with the rate of degradation of
scaffold. The foamed samples of blends and composites were subjected to the in vitro
degradation at 37 °C in PBS (Phosphate Buffer Saline). The degradation profile showed
different trends initially up to 14 weeks but after that time the degradation rates approached
each other and in the later phase after 48 weeks found to follow the same pattern. The
porosity and pore size were also found to influence the degradation profile as well as the

pattern of degradation products in de-ionized water at 60 °C temperature.
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