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API – Active Pharmaceutical Ingredient
CPP – Critical Product Profile*
CQA – Critical Quality Attributes*
DP – Drug Product
DPP – Drug Product Profile
GSA – Global Systems Analysis
MF – Microfactory
OSD – Oral Solid Dosage
QTPP – Quality Target Product Profile
STR – Stirred Tank Reactor
TBC – To Be Continued (workflows in progress)
*potential critical parameters and attributes in formal QbD context

Acronyms / Key

X
If alternative not 
stated, repeat 
previous until 
conditions met

Begin sub 
workflow

End sub 
workflow

1o/2o nucleation 
and growth kinetics 

experiments

Excipient 
Selection

Validation workflow DP 
model workflow

Small scale DP 
validation 

experiments

The CMAC DigitalTwin 
incorporates and visualises  
databases, model libraries 

and knowledge from 
across CMAC

Solvent 
Library 

Screening

Validated 
Model

S
m

all-S
cale E

xperim
ents S

upporting the M
icroFactory

John M
cG

inty
1,2and Jan S

efcik
1,2

1C
M

A
C

 Future M
anufacturing R

esearch H
ub

2D
epartm

ent of C
hem

ical and P
rocess E

ngineering, U
niversity of S

trathclyde, G
lasgow

, U
K

Introduction
B

ackground
•

S
m

all-scale crystallisation experim
ents allow

 for rapid screening 
and the m

inim
isation of m

aterial use.
•

C
rystallisation kinetics can be estim

ated from
 im

ages taken during 
sm

all-scale crystallisation experim
ents.

•
P

ossible trade-off in accuracy com
pared w

ith m
ore tim

e-intensive 
m

ethods but is useful for giving “order of m
agnitude results” in 

process developm
ent i.e. candidates can be m

ore quickly ruled out.
•

These techniques are being developed and used by several 
researchers w

ithin C
M

A
C

..
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Solvent Selection &

 Solubility
•

In-silico solvent screening generated shortlist of potential solvents.
•

S
hortlist of potential solvent screened for solubility in addition to 

other factors such as solid form
 and propensity for fouling.

Im
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Im
ages from

 experim
ents used to estim

ate crystallisation
kinetics.
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S
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ed in 8 m

L 
Technobis

C
rystalline reactors.

•
E

xperim
ents can be seeded or unseeded depending on the 

conditions being investigated.

•
S

olvent screen resulted in 2-butanol being selected as the 
crystallisation solvent for m

efenam
ic acid.
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