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Abstract  

The aim of this PhD was to investigate options to make building blocks for “bio-based” polymers from 
fatty acids and to invstigate polymer formation. The focus during the first part of the PhD at the University 
Graz was on the CYP152 family which are P450 peroxygenases that utilise fatty acids as natural substrates 
and can be used for the biocatalytic -functionalization of medium chain fatty acids. Enzyme candidates 
of the CYP152 family were selected, expressed, purified and the conversion of medium-chain fatty acids 
was investigated. The primary objective was than an upscale of the production of α-hydroxylated fatty 
acids.  
The secondment took place at the company B4Plastics where the main aim was to find and select possible 

strategies to design and produce bio-based polymers from α-hydroxylated fatty acids in an industrially 

oriented framework. Initially, a protocol was developed to synthesize alkyl lactides from α-hydroxylated 

fatty acids. The emphasis was placed on the utilization of a α-hydroxylated fatty acid successfully 

synthesized in the initial phase of the PhD. For the second step the idea was to synthesise a copolymer 

using L-lactide. The reaction conditions for ring-opening polymerisation (ROP) were optimized by applying 

different temperatures, conducting the reaction in an organic solvent or solvent-free and by using 

different catalyst as Sn(Oct)2, BiPh2Br and lipases and initiators. Moreover, the effect of the aliphatic side 

branch was analysed by determining the melting point, molecular weights, glass transition temperature 

and crystallinity of PLLA and the newly synthesized “bio-based” polymer. Latter is expected to show higher 

biodegradability than PLLA. 
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