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Outline of a Typical Bioprocess





Biotechnology Background

• The Multidisciplinary Arena
• Science-Push vs Market-Pull
• Ongoing Challenges 
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Outline of the Network integrated case studies in cell-factory biomanufacturing



ONGOING CHALLENGES

• Host genetic instability
• Protease co-production
• Intracellular product formation
• Phenotypic stress intolerance
• Media complexity
• Operational variations
• Oxygen limitation
• Cooling restrictions
• Biocatalytic inefficiency
• Product impurities



Bioreactor Heart of a Bioprocess





Force Balance on Dispersed Phase

At dynamic equilibrium 
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Mass Balance on Dispersed Phase 

Batch Processes
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Continuous Processes
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Bubble Interfacial Phenomena





Morphology of Cellulon host







Simplified Yeast Metabolism





















Health-Related Bioprocessing
Research

• Biopharmaceuticals
• Contaminated Water
• Microbial Biomass Proteins

• Biotechnology Relevance
• Bioreactor Constraints
• Geopolitics
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Upstream Bioreactor Downstream Name 
1 2 3 4 1 2 3 4 5 1 2 3 4 

Anderson       X X    X  
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Amersham  X X X     X X X X X 
Apotex X   X   X   X    
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The Multidisciplinary Nature and Scope of the Network



Systems Constraints

• Shear Sensitivity of Materials
• Protease Degradation of Products
• Genetic Instability of Host 

Organisms
• Pseudoplastic Hindrance of Mixing 
• Substrate Recalcitrance



Bioreactor Optimization

• Immobilized-biocatalysts
• Slurry aeration compromise 
• Fed-batch protocols
• Pretreatment enhancement





BIOMANUFACTURING AND 
BIOREMEDIATION

Systems for drugs, food and the 
environment



Watfood Invention re-visited

DVD Video


