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Moving towards design

Trial and error, making 
and testing, leading to 
extensive consumption of 
material and time.

Risk of correlation driven 
understanding.

2

Make

TestSelect

Design Test Refine

Predictive design, followed 

by prototype testing and 

refinement.  The better the 

prediction, the fewer the 

prototypes.

Hypothesis driven 

understanding.

Reduced 

experiments

Increased 

understanding

• Change in culture needed 

to ensure utilisation of 

digital design as a core

part of experimentation

• Case studies have 

demonstrated how 

different projects can 

utilise digital design to aid 

development

The ADDoPT project has allowed many case studies to be developed to 

demonstrate the value of digital design in modern development environments



Industrial Case Studies are integrated with All ADDoPT Work-packages
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Cases studies sit above the main 
work-engines of ADDoPT (Work 
packages 1, 3, 4, 5, 6) to:

1. Demonstrate the utilisation of 
modelling frame-work, data 
driven models and mechanistic 
models

2. Drive the specific development 
of new modelling tools to 
exemplify the exploitation of 
digital design approach in 
solving manufacturing problems

Two way working to ensure models 
are relevant to industry



ADDoPT WP 
Primary Manufacturing                       Secondary Manufacturing                                  Performance

API Crystallis’n &
isolation 

API milling, flow
and feeders

Drug Product, 
Blending, flow 
and Granulat’n

Drug Product 
compression and 
coating

Product Performance
e.g. Dissolution & Stability

1. Systems based approach PFE5, GSK3 PFE5, GSK3 PFE5, GSK3 PFE5, GSK3 PFE5, GSK3

1.  Hybrid models GSK3 AZ3

3A  Lattice energies PFE6 PFE6

3B Physical props to 
processing

AZ1 PFE3, 
CrossPrime1

CrossPrime1 PFE2

3C Solubility PFE4 PFE4

4A Solid - state & interfacial 
props

CrossPrime2 Leeds2 Leeds2 Leeds2 PFE2, Leeds2, 
CrossPrime2

GSK4, Leeds1, 
CrossPrime2

4B Crystallisation & isolation AZ1, GSK1, PFE8, 
CMAC2

PFE2

4C Milling & flow PFE1, AZ4 AZ2

4D Formulation AZ2 AZ3

5 Solid form & particle 
design

PFE4, PFE9, 
CrossPrime2

PFE9 CrossPrime1 PFE4, CrossPrime2

6 Process optimisation & 
control

CMAC1 AZ2, PFE7 PFE7

Case Study Heat Map

ADDoPT use only



Overview of Today’s Case Study Presentations 
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PFE7 Solid Drug Product and Process 

Design using Multi-Scale 

Interconnected Flowsheet Modelling 

and Global System Analysis -
Marta Moreno-Benito, Pfizer

API

DP

API 
& DP

Cross Prime 1 -
Flowability of 

materials in 

context of 

continuous drug 

product 

manufacture -

Mike Tobyn, 
BMS

PFE6 - Lattice 
energy model 

Rebecca 
Mackenzie 

STFC

GSK1 - How process 
simulation can influence 
the control strategy of a 

Drug Substance asset 
Flavien Susanne, GSK

AZ2 - Application of hybrid 

models for Advanced Process 

Control of a Twin Screw Wet 
Granulation Process Gavin 

Reynolds (AZ)

From a large dataset of 

crystal structures to 

understanding of the 

chemical space of 

pharmaceuticals - Andy 
Maloney, CCDC

A DEM approach to 

prediction of flowability 

- James Elliott
Cambridge University

Taking 

mechanistic 

models from 

R&D and 

Engineering into 

Operations -

Andy Mitchell, 
PEL


