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What is  Cell Therapy?

Stem cells therapy replaces cells
damaged by chemotherapy or
disease or as a way for the
donor immune system to fight
cancer and blood-related
disease

20272019

Market Size, B$

7.8 B$

48 B$

4

Cord blood 
Bank

Manufacturing/ 
Processing

23 products approved in cell and gene 
therapy by the FDA

More than  900 drugs in development 

Patient 
infusion
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Personalized supply chain

• Live and Death drug

• Advanced therapy but 
manual technology

• High demand volatility 

• Slot management

• Raw material variability

• Make to Order- 0 FG inventory 

• lead time end to end < 28 
Days 

Cell therapy 
manufacturing  
challenges

1 batch 1 product 1 patient 

The customer was interested in validating the site capacity as a 
preparation for the launch 
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Business challenges

Question to be answered

How many 
slots the 

company can 
propose, while 
maintaining a  
lead time of 

28 days?

What is the 
optimized 

throughput 
the 

company  
can supply 
per year?

Where is 
the 

bottleneck 
of the 

process 
and how to 
handle it?

How many 
incubators 

are required 
to optimized 
the capacity 

of the 
facility?

How many 
shifts the 

facility 
should 
work ?

How many 
manufacturing 

& logistic 
employees are 

required to 
meet the 
optimal 
annual 

volume?

Goal Function: Maximum clean room utilization
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Why simulation & why Anylogic

Why simulation? Why Anylogic?

Stochastic demand and process

Time dependent process 

Dependency between variables

Agent base 
modeling

3D visualization 
and KPI 
dashboards

Model 
autonomous 
entities 

Java programing 
and define 
customize library

Possibility to 
customize and 
define complex 
processes 

Optimalization 
experiment

Easy to Optimize

Flexible UI
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Digital Twin Model Scope

Day 0 

Process time 
_____

Shifts = 
3

4

Process 2

Process time 
_____

Shifts = 
3

2

Process 3

Process time 
_____

Shifts = 
3

2 

Harvest

Process time 
_____

Shifts = 
3

2

Shipping 
Prep.Cryopreservation

III
IncubationIncubationIncubation



Methodology & model architecture

Physical Asset

Engineering
• Availability
• Equipment 
• Physical facility space
• Maintenance & Shutdown

Operations

• Manpower 
segmentation

• Time standard & 
Workforce

• Availability by shift
• Absenteeism
• Processes

Planning 

• Distribution of demand
• Work schedules
• Time constraint
• Batch arrival
• Prioritization 

Quality

• Compliance
• Quality deviations in production
• Batch rejection
• Quality of the raw materials

Digital Twin
Recommended 
physical asset

Debottlenecking
And workforce 
optimization

Optimal Capacity

Optimal Weekly 
planning



Output 
batches 

optimization

Resources 
optimization 

Model
robustness 

CBU 
Arrival rate/Slot  

optimization

01 02 03 04

Highest output meeting 
Acceptance criteria 

Sensitivity analysis

Running Random 
For 15-20 years 

until convergence of the 
solution

Optimization Multi-Steps Methodology
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Digital Twin contribution to the customer

• The customer was happy

• Visualization of the “live” facility

• Presentation shared with the Company Board

• Increase in capacity expectation by 30% → increase in expected sales → increase in 

expected profit

• Better preparation of the launch 

• Ordering of additional equipment

• Digital Twin + FMEA  Part of the Biologic license submission to the FDA 

+
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Take away and Model expansion

Takeaways

Huge opportunity to help companies to 

anticipate their challenges

Intensive model verification and data 

validation. No Shortcuts!

Modify your research question as you 

better understand the model- flexibility 

and adaptability of the model 

Model 

expansion

Modeling of other function, QA,QC etc..

Modelling of the supply chain  E2E



• What is cell therapy
• Business challenges
• Why Digital Twin & why Anylogic
• The Digital Twin model
• Digital Twin contribution to the 

customer
• Take away and Model expansion

• Q&A

Agenda



QUESTIONS?
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