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Presentation Outline 

• How we approached our mammalian cell process 

development circa 2008 

 

• How have we altered the 2008 process to enable us to 

implement a QbD approach to process development 

 

• What further scope is there for modifying our approach 
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2008 Resources 

• Equipment Resources 

• 16  5L Reactors (as two banks of 8 reactors)  

• 3  20L Reactors 

• 1  50L Reactor 

• Scale-Up and GMP Production hardware incorporating 5L 

Reactor, 60L Reactor & 500L Reactor 
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2008 Structure 

• Development 

• Utilise flasks and reactors up to (and including) 50 litres 

• Identify acceptable media 

• Define appropriate fermentation regime 

• Develop acceptable midstream process (MSP) 

• Perform material supply for downstream functions 

• Scale-Up and GMP 

• Scale-up defined regime, adapting as appropriate for GMP 

manufacture 

• Produce material for Pre-clinical and Clinical studies  

 

 



15/11/2011 

2008 Development Approach 

• Hypothesis for evaluation 

• Define the experiment for fermentation and midstream 

processing development 

• Perform fermentation using a bank of eight reactors 

• Set-up each fermentation condition in duplicate 

• Cultivate each reactor discretely until viability is ≤ 30% 

• Harvest and utilise for MSP evaluation 

• Assay in-process samples 

• Analyse data – essentially a one-factor-at-a-time (OFAT) 

approach 

• Determine subsequent studies  
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Current Structure 

• Three distinct streams with distinct focus 

• Flask development 

• Small scale reactor development 

• Scale-Up (no longer GMP) 

• QbD approach is currently applied to the first two streams 

• Focus on the small scale reactor stream and how it had to 

be restructured in order to implement a QbD work practice 

 



Small Scale Development Structure 
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Different Equipment Resources 
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Specific Responsibilities 

• Product quantity/quality assays responsibility re-assigned to a discrete 

Bioanalytical team 

 

• Equipment preparation activities re-assigned to a discrete service 

department 

 

• Media/solution preparation consolidated 

 

• Seed train maintenance consolidated 

 

• Media optimisation performed at flask scale 

 

• MSP development and material supply moved to scale-up stream 
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Unit Processes 

• Process flow diagrams were bedded down for the following unit 

processes 

 

 

 

 

• Reactor configuration • Sampling 

• Reactor preparation • Harvest 

• Media preparation • Reactor termination 

• Vial thaw • Decontamination 

• Inoculum generation • Cleaning 

• Reactor operation  
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Revised Operational Approach 

4 Being turned 

around

Assign distinct responsibility 

for each bank of 8 reactors

Assign a staff member as a 

permanent weekend worker

Operate each bank of 8 

reactors as two banks of 4

4 in operation

Assign defined cultivation 

duration of 12 days

Assign 2 day change-over for 

switching between banks of reactors

Weekend rostered 

staff have 9 day 

change-over for 

switching between 

banks of 4 reactors
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Revised Operational Approach 

• Excel based protocol templates drafted that encompasses 

defined unit processes 

• Data record 

• Consistency of function 

• Excel based comparison templates drafted to monitor in-process 

performance 

• Utilises VBA code to separate the interpretational activities 

from the operational activities 
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Revised Supervisory Approach 

• Purchase specific statistics software for experimental definition 

and data analyses 

• JMP from SAS 

• JMP has a graphical approach to data interpretation that enables 

efficient analyses without dedicated bio-statistical support 

 

• Use software under Design of Experimentation (DoE) to 

implement hypothesis testing with statistical weight 

 

• This component is integral to QbD 
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Revised Supervisory Approach 
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Outcomes 

• Increased throughput 

• Increased efficiency 

• Increased consistency 

• Increased quality 

• DoE approach enables statistical weight to be built into the 

experiment up front 

• Provides clearer direction as to critical factors earlier 

• Factors identified evaluated in a timely and controlled manner 
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Outcomes 

• Increased throughput 

 

2008 System Current System
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Outcomes 

• Increased consistency 
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Outcomes 

• Increased consistency 
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Outcomes 

• Increased consistency 
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Outcomes 

• Increased quality 
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Future Refinement 

• Increase equipment resources 

• Purchase 24 new vessels without associated control 

equipment 

 

• Alter operational approach 

• Operate each bank of 8 reactors as banks of 8 reactors 

• 8 reactors being turned around, 8 in operation 

 

• Changes should yield an increase in capacity to 350 – 400 

developmental activities per annum 
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Implications 

• Increased burden on the analytical systems 

• Current system requires the implementation of a high 

throughput analytical approach 

• Further increases in capacity will have an even higher 

reliance on high throughput analytics 

 

• Increase in human resources required to support expanded 

capacity 
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Questions 


