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Cell therapy production
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Process stream for cell therapy products
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Process stream for cell therapy products
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Technology selection: automated processing options
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(Callens et al. Cell Gene Therapy Insights 2016; 2(1), 115-120)



Technology selection: cell expansion performance
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Technology selection: cell expansion performance
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Technology selection: cell wash
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Technology selection: controlled rate freeze/thaw
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Failure rate reduction: process connections
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The product – gene-modified T 
cell with an open ongoing Phase I 
trial 

The problem – open process, 
labour intensive, almost 1000 
manipulations, 72% needle-based.

The approach – incremental 
changes over 2 generations to 
facilitate ongoing clinical trials 
with ongoing automation and 
optimisation for 3rd generation 
product

Results - Reduction in CoGs
achieved by increasing throughput 
(31%), and reducing failure rate 
(29%), to which automation is the 
greatest contributor

Callens et al. Cell Gene Therapy Insights 2016; 2(1), 115-120



Key challenges
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Manufacturing 
centre and facility 
considerations



Manufacturing centre

14



Manufacturing process fitting challenges
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Product Quality
Process efficiency

Process robustness
Product safety

Operator safety
Containment

Reduce risk of contamination
Risk of cross contamination

Reduce operator error
Reduce unnecessary movement



Facility layout stages
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1. Process Mapping: 

• This is a confirmation and “fill the gaps” exercise to ensure a moderate level of process detail at 
the early stages of facility fitting

2. Equipment List: 

• The equipment list is generated based on information provided by the collaborator and checked 
against the generated process map

3. Process Schedule: 

• The selected equipment requirement is mapped and process schedule is created. This is 
checked against the yearly batch and yield requirement, ensuring that the equipment is sized 
correctly and the space contains the correct number of equipment units.

4. Scenario Choice:

• At this stage the client can provide some scenario choices based on their current process 
development data, production and business strategies

5. Facility Layout Options: 

• 3D layouts are generated for each selected scenario based on the information provided. The 
collaborator can “visit” their module options using a virtual reality headset



Autologous process example
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Incubators

Rocking 
motion 
bioreactor

Blocks representing the seeding 
material preparation area: e.g., 
CliniMACS
Sepax.

Layout and capacity constraints 
can significantly impact: 

• Product quality

• Yearly production

• Cost of goods

• Processing parallel patient 
batches in the same cleanroom is 
typically implemented but 
companies are working towards 
this as it will required for cost 
effective production

• Stress testing and layout 
modelling provide greater 
understanding prior to making a 
commitment to a production 
output



Viral vector process example
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Facility layout options and 
configurations can be explored

Precisely modelled equipment 
allows to assess:

 Equipment orientation

 Equipment access

 Auxiliary equipment positioning

 Waste and people flow

 Operational space

 Expanding equipment library is 
available which allows to create 
and browse available cleanroom 
accessories

MSC

Metabolite 
analyser

10L Mixer

AKTA 
Ready

TFF iCellis 500



Into the future
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• The created layout can be viewed 
using a virtual reality headset.

• The viewer can “walk” through 
the module and the facility. 

• Assessment of the layout 
suitability using a first person 
view.

Future Potential

• Airflow modelling in the room

• Single use connections 
modelling

• Virtual tours

• Virtual operator training
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