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affinity purification (Brockelbank et al., 2006) as well 
as in diagnostics using bioparticle display of functional 
eukaryotic proteins in combinantion with fluorescence 
activated cell sorting (Bäckström et al., 2006). Patents 
have been filed considering the use of biopolyester 
particles encapsulating a drug during in vitro formation 
and for the general ex vivo use of biotechnologically 
produced functionalized biopolyester particles, which 
suggests a commercial potential of these naturally 
occurring nanostructures.

Conclusions
Biosynthesis pathways leading to the formation of a 
variety of biopolyesters composed of different sets of 
constituents have been extensively investigated and 
applied for metabolic engineering in order to obtain tailor-
made biopolymers. Random and rational approaches 
were successfully implemented to engineer biosynthesis 
proteins towards the production of novel tailor-made 
biopolyester. Effort has been undertaken to optimize the 
overall production process to reduce the price of these 
biodegradable biopolyesters making them competitive 
to oil-based polymers. Recent studies shed light into the 
molecular processes involved in formation of biopolyester 
inclusions inside the bacterial cell. However, the recognition 
of these nano-sized inclusions as nanoparticles, which 
can be functionalized to suit certain applications, 
occurred only very recently. Intracellular inclusion are 
increasingly identified as valuable nanostructures for 
bionanotechnology. A few companies already screen 
microorganisms from various habitats regarding their 
potential to produce intracellular nanostructures. Thus 
harnessing the commercial potential of nanostructures 
produced by microorganisms has become increasingly 

important. These approaches particularly aim at medical 
applications such as drug delivery or vaccine development 
utilizing the implied design space and the inherent 
biocompatibility.
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