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Drivers to Innovate Bioprocessing 
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Increasing pipeline of 
heterogeneous products 

Greater range of product 
demands of increasing 

uncertainty  

Evolving reimbursement 

Global competition 

Lost drug exclusivity 

Development costs 

Need for global presence 

First in class pipeline 

Agility & flexibility to adapt to change 

Develop technologies for new 
business growth & drive down costs 

Coordinate technology to drive R&D 
continuum to manufacturing 

Synchronized supply chain with 
assurance of quality  

Industry Pressures  Merck Requirements  



Vision for Biologics Platform Improvement : 
Transition to flexible synchronized supply chain 
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Future State  

Range of 
modalities & 
batch sizes  

Flexible, low 
cost agile 
capacity 

Toolbox of  

 integrated 
single use 
platforms 

Real Time 
Release  

Responsive 
short lead 

time supply 
chain  

Variable 
Costs Focus  

COGs  $ Low 

Facility Capital > 
$50M 
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Current State  

Mab focus 

Rigid batch size 

Stainless steel 
fed batch 

Separate DS & 
DP  

Conventional 
QC 

Long lead time 
supply chain 

Fixed costs 
focus 

COGs $High 

Facility Capital 
> $600M 



Developing a Toolbox of Platforms :  
flexible capacity to meet varying demand 
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Current Process:  Sequential Batch Processing  
Drug Product Drug Substance  

Drug Product Drug Substance 

Fed Batch 4-6g/L 

Fixed Drug Output: 

2000 to 20,000L  

Continuous Processing:  On demand processing 

Semi Continuous Processing 

Fed batch or Perfusion 

500 - 2000 L scale  

Fed batch or Perfusion 

200- 500 L scale  



Next Generation Biologics Bioprocessing 
Evaluation of options via total cost of ownership   

CMO 

SU Intensified Batch 

SU Perfusion / Continuous 

Traditional Stainless Steel Fed Batch 

Single Use Fed Batch  

ÅDave Moyle  

Perfusion / Continuous processing most cost favorable 

Pollard, et al. BioProcess Int, 14(8) 14-21, 2016 



Vision for Biologics Agile Supply  

Single Use Closed 

Processing  

Molded  

parts  

Automated Continuous Processing 
Adaptive Process Control  

Predictive MDVA  models 

Real Time Release Testing 

QC Shop floor 

Consistent Quality assurance  

PAT tools 

Synchronized supply chain  

On demand production 

Portable capacity for                

Local or Regional Options  

Flexible Facility  

Innovation 

continuum  

Plug & play 

Toolbox 
Multi  

Product 
v1.0 

v2.0 

v1.2 

Expansion 

 via Scale out  



Examples of Enabling Technology for                 
Disposable  Bioprocessing 
Media  

Feed Surge 

Bag 

Surge 

Bag 
Surge 

Bag 
Surge 

Bag 

Surge 

Bag 

Adapter filling & 

package/label 

technology 

Membrane 

Hydrogel 

Purification  

Perfusion Cell Retention 

Å Plug & Play Single Use Solutions  

Å Innovation Continuum through scale out  

Multi Column chrom 

Disposable 

columns  
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