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Objective

1. Optimisation of Yield for a Complex Pharma Process
2. Provide an approach which can be Democratised

Key Challenges

• Process parameters are manged “Real Time” while Yield is known only at the 
“End of Fermentation”

• High variability in Raw Material Quality difficult to assess
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U-OSEMN
Model

"A Taxonomy of Data Science" Hilary Mason and Chris Wiggins, 

https://introdatasci.dlilab.com/pdf/A_Taxonomy_of_Data_Science.pdf
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Controlled Microbial 
Fermentation Process
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Influencing 
Factors

Real Time

EOF
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Confounding Converging
Sequential

Fatty & Amino Acids 
independently impact 

Activity

Feed -> Carbon & 
Nitrogen Carbon/ 
Nitrogen Ratio

Feed v/s Residual

Interrelationship 
Between Factors
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Log Hours v/s Fermentation 
Activity (Y1)

Start Initial Intermediate Final
Green : High Yield
Yello : Medium Yield
Red : Low Yield

For better analysis, the process was 
SPLIT into 4 STAGES using “Rate of 
Change"

• Start
• Initial
• Intermediate
• Final 
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Bases for 
Creating SPLIT

Regression Analysis by 
Low & High Yield Batches
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Stage wise 
Activity

Significant difference between 
stages for both Averages and
Variation for Activity
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Exploration - Each 
Variable Stage Wise

Variable X3 – The optimal 
levels vary with stages of 
fermentation
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Tree – Stage Wise 
Optimization
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Fine Tunning Optimal 
with Profiler

Fine Tuning between 
recommendations through 
TREE Analysis & Profiler
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Bayesian Approach
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Results & 
Deployment

Digital Twin Helps Operations Team to Run Process Optimally
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