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Description
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Many products in biotechnological
processes are produced as particles.
Examples are crystals, inclusion bod-
ies, virus-like particles and precipi-
tates. Many of these products are re-
covered and purified through solubili-
sation in combination with extraction
or selective recrystallisation. In many
cases the target particles contain the
product already at high purity, mak-
ing selective particle recovery more
efficient. It requires separation tech-
niques that have the ability to sepa-
rate the target particles from the lig-
uid phase and in general also from
other particles, such as cells, cell de-
bris, by-products or immobilised catalysts. Centrifugation and filtration are inefficient for
many of these separations due to the overlapping size distributions and similar settling veloc-
ities of the particles. Other particle separation methods are therefore desirable. Examples of
driving forces that might be applied for particle-particle separation are the electric force, the
magnetic force and the interfacial tension force. The application of these forces for particle-
particle separation is evaluated on the basis of the typical properties of bioparticles.

In theory, the interfacial tension force has a large potential for these separations. Separation
with this force is based on differences in adsorption behaviour of particles to fluid-fluid inter-
faces. This technique has been applied for the recovery of minerals, removal of ink from pa-
per pulp and concentration/removal of microbial cells. However, its application for particle-
particle separation in biotechnology has been scarcely reported in literature. Separation tech-
niques that make use of fluid-fluid interfaces and aim at applying air flotation, a method that
makes use of the air-water interface, for the selective recovery of bioparticles from particle
mixtures was studied in detail and is advocated to be used.

Particulate products can be produced inside microbial cells. Selective recovery of these prod-
ucts requires cell disintegration for release of the particulate product into the fermentation
medium. Cell disruption can influence the size, shape and surface properties of the product
particles and the undesired particles. It therefore affects the particle-particle separation tech-
nique used. A case study on the release of medium-chain-length polyhydroxyalkanoate (mcl-
PHA) inclusion bodies from Pseudomonas putida cells was performed. The influence of me-
chanical, enzymatic and combined chemical/mechanical cell disruption on cell debris particle
size and inclusion body release was investigated.
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