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Process Control and Optimization of PCV2 Production of VLPs Based on PAT
HUA Lei-zhao; YI Xiao-Ping*; CHU Ju; ZHUANG Ying-Ping; ZHANG Si-Liang.
(East China University of Science and Technology, State Key Laboratory of Bioreactor Engineering, Shanghai 200237, China)

Abstract:Baculovirus expression vector system (BEVS) is the ideal platform for
Virus-Like Particles (VLPs) production. The key points of the Process Analytical
Technology (PAT) in animal cell culture include obtaining cell physiological
characteristic parameters, and monitoring process sensitive parameters, and
controlling critical time points. These parameters in turn can promote process
optimization and process control. A close correlation between cell metabolic status
and on-line parameter critical frequency (f;) was found in St 9 cell batch culture.
Using the fc as on-line indictor of cell metabolic status and feeding the culture, a 1.7
time increase of Peak Viable Cell Density (PVCD) was obtained. Besides, the
metabolic status was also improved. A close correlation was found between the
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proportion of S-phase cells and specific capacitance growth rate (u). It turned out that
Uz can indicate the optimized infection time point. Additionally, a high correlation was
found between € and the maximum VLPs productivity. The parameter of € can act as
an on-line indicator. Overall, an effective product mode was established by using f; as
on-line feeding indicator, u. as on-line infecting indicator, € as on-line harvesting
indicator. Compared with traditional process, the volume productivity was increased
by 76%. And the culture duration was reduced by 24 h. A new VLPs production
mode has been established successfully.
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