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During virus filtration process, it is well known that filtration performance was affected by
protein fouling. In this Ph.D. thesis study, | investigated mechanisms for fouling of a
cellulose-based virus filter during Immunoglobulin G (IgG) solution filtering. Surface
plasmon resonance (SPR) and quartz crystal microbalance (QCM) were conducted to evaluate
the interaction between IgG molecules and cellulose membrane surface, and size exclusion
chromatography (SEC) was conducted to measure contents of aggregates in 1gG solutions.

In one case of fouling phenomenon, flux was crucially declined depend on ionic strength.
SPR and QCM-D measurements were conducted to understand the interaction between 1gG
molecules and cellulose surface. It was revealed that the primary cause of flux decline
appeared to be irreversible 1gG adsorption on the surface of the virus filter membrane.

In another case of fouling phenomenon, filtration flux was crucially declined depend on
contents of aggregates in IgG solutions measured by SEC. To understand the interaction
between aggregates and cellulose, SPR measurement was conducted. Since amounts of 1gG
adsorption was not almost affected by contents of IgG aggregates, the primary cause of flux
decline appeared not to be 1gG adsorption but to be plugging pores of the filter membrane by
1gG aggregates.

The above results mean that protein adsorption on a membrane surface and contents of
protein aggregates in filtered solution are causes of virus filter fouling. Combination the SPR,
QCM and SEC measurements are useful way to reveal the main factor of filtration flux
decline. Furthermore, filtration performance is also affected by other solution conditions,
including pH and protein concentration and type. Continued evaluation of the protein
adsorption and aggregates contents on SPR, QCM-D and SEC measurements in other
filtration conditions will be useful for improving virus filtration procedures and developing
new virus filters.
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