
6
5

W
W

W
.C

M
AC

.A
C.

U
K

CM
AC

 
PO

ST
ER

 C
O

LL
EC

TI
O

N

6
4

C
on

ce
pt

ua
l M

od
el

 
fo

r T
ar

ge
t P

ro
ce

ss
 

C
ha

in
s

D
PP

 T
es

tin
g

S
im

pl
e 

M
od

el
 

C
on

fig
ur

at
io

n

P
ar

am
et

er
 

M
ea

su
ra

bi
lit

y,
 

E
st

im
ab

ilit
y 

an
d 

S
en

si
tiv

ity
 A

na
ly

si
s

M
od

el
 D

riv
en

 
E

xp
er

im
en

ta
l 

D
es

ig
n

M
od

el
 P

ar
am

et
er

s

M
ic

ro
fa

ct
or

y 
M

od
el

 
Va

lid
at

ed

S
en

si
tiv

ity
 A

na
ly

si
s

X X

R
ob

us
t M

od
el

X X X

A
PI

 s
el

ec
tio

n 
su

b 
w

or
kf

lo
w

Q
TP

P 
se

tti
ng

 
su

b 
w

or
kf

lo
w

M
od

el
 s

el
ec

tio
n 

&
 

di
gi

ta
lis

at
io

n
w

or
kf

lo
w

S
im

pl
e 

m
od

el
 

co
nf

ig
ur

at
io

n 
fo

r 
cr

ys
ta

llis
at

io
n 

an
d 

D
P 

m
od

el
 w

or
kf

lo
w

A
ss

es
s 

D
at

a 
Q

ua
lit

y 

C
on

fir
m

 
S

ui
ta

bl
e 

to
 P

ro
ce

ed

D
oe

s 
it 

ru
n 

O
K

?

G
S

A 
→

ki
ne

tic
 

pa
ra

m
et

er
 

un
ce

rta
in

ty
 

kn
ow

n

Te
ch

 
tra

ns
fe

r

G
S

A 
→

D
es

ig
n 

sp
ac

e 
pr

op
os

ed
O

pt
im

is
at

io
n

G
et

 
de

si
gn

 s
pa

ce
 

fo
r p

ro
ce

ss

D
es

ig
n 

sp
ac

e 
pr

op
os

ed

M
od

el
 

pa
ra

m
et

er
s 

O
K

?

C
PP

 d
es

ig
n 

sp
ac

e 
fo

r 
C

Q
As

 O
K

?

D
id

 d
at

a 
fro

m
 M

F 
m

at
ch

 th
e 

m
od

el
s?

C
he

ck
 e

xp
er

im
en

ta
l 

da
ta

 v
s.

 
m

an
uf

ac
tu

ra
bi

lit
y 

&
 

di
ss

ol
ut

io
n 

pr
ed

ic
tio

ns

N
ot

 O
K

 →
ite

ra
te

 
ba

ck
 to

 T
B

C

O
K

XTh
e 

C
M

A
C

 Q
ua

lit
y 

b
y 

D
ig

ita
l D

es
ig

n 
W

o
rk

flo
w

C
ha

nt
al

 M
us

to
e,

 C
am

er
o

n 
B

ro
w

n,
 D

an
ie

l M
ar

kl
, I

an
 H

o
us

o
n,

 
H

el
en

 F
ei

ld
en

, M
ur

ra
y 

Ro
b

er
ts

o
n

an
d

A
la

st
ai

r 
Fl

o
re

nc
e

C
M

A
C

 F
ut

ur
e 

Re
se

ar
ch

 H
ub

, T
he

 U
ni

ve
rs

ity
 o

f S
tr

at
hc

ly
d

e

S
m

al
l s

ca
le

 D
P 

ex
pe

rim
en

ts

S
ol

ve
nt

 s
cr

ee
n

U
pd

at
e

pa
ra

m
et

er
s

B
at

ch
 S

TR
 

cr
ys

ta
llis

at
io

n

S
in

gl
e-

st
ag

e 
co

nt
in

uo
us

 
cr

ys
ta

llis
at

io
n

M
od

el
 d

ev
el

op
m

en
t 

cr
ys

ta
llis

at
io

n 
an

d 
D

P 
m

od
el

 w
or

kf
lo

w

A
dd

 p
er

fo
rm

ed
 

ex
pe

rim
en

t 
cr

ys
ta

llis
at

io
n 

an
d 

D
P 

m
od

el
 w

or
kf

lo
w

Va
lid

at
io

n 
w

or
kf

lo
w

 
gP

R
O

M
S

 c
ry

st
al

lis
at

io
n 

m
od

el
 w

or
kf

lo
w

A
dd

in
g 

co
m

pl
ex

ity
 to

 
gP

R
O

M
S

 c
ry

st
al

lis
at

io
n 

m
od

el
 w

or
kf

lo
w

s
R

ob
us

t 
m

od
el

s 
to

 b
e 

va
lid

at
ed

Va
lid

at
ed

 
M

od
el

D
ig

ita
l T

w
in

D
at

aF
ac

to
ry

O
ve

rv
ie

w

A
ut

om
at

ed
 D

at
aF

ac
to

rie
s

M
ic

ro
fa

ct
or

ie
s

Q
TP

P 
O

bj
ec

tiv
e 

S
et

tin
g

A
PI

 s
el

ec
tio

n

M
od

el
 S

el
ec

tio
n 

&
 

D
ig

iti
lis

at
io

n

C
om

po
si

tio
n,

 
Fo

rm
ul

at
io

n,
 O

S
D

 
M

an
uf

ac
tu

re
, 

D
is

so
lu

tio
n

te
st

in
g

C
ry

st
al

lis
at

io
n 

m
ic

ro
fa

ct
or

y 
op

er
at

io
n

D
at

a 
an

al
ys

is
 

co
m

pl
et

e
X

Ye
s

A
ch

ie
ve

d 
Q

TP
Ps

 a
nd

 
ph

ar
m

ac
op

ei
a 

pu
rit

y?

M
ic

ro
fa

ct
or

y

N
ot

 O
K

 →
ite

ra
te

 
ba

ck
 to

 T
B

C

O
K

X
C

he
ck

 e
xp

er
im

en
ta

l d
at

a 
vs

. c
ry

st
al

lis
at

io
n 

an
d 

is
ol

at
io

n 
de

si
gn

 s
pa

ce

A
PI

 –
A

ct
iv

e 
P

ha
rm

ac
eu

tic
al

 In
gr

ed
ie

nt
C

PP
 –

C
rit

ic
al

 P
ro

du
ct

 P
ro

fil
e*

C
Q

A 
–

C
rit

ic
al

 Q
ua

lit
y 

A
ttr

ib
ut

es
*

D
P 

–
D

ru
g 

P
ro

du
ct

D
PP

 –
D

ru
g 

P
ro

du
ct

 P
ro

fil
e

G
S

A 
–

G
lo

ba
l S

ys
te

m
s 

A
na

ly
si

s
M

F 
–

M
ic

ro
fa

ct
or

y
O

S
D

 –
O

ra
l S

ol
id

 D
os

ag
e

Q
TP

P 
–

Q
ua

lit
y 

Ta
rg

et
 P

ro
du

ct
 P

ro
fil

e
S

TR
 –

S
tir

re
d 

Ta
nk

 R
ea

ct
or

TB
C

 –
To

 B
e 

C
on

tin
ue

d 
(w

or
kf

lo
w

s 
in

 p
ro

gr
es

s)
*p

ot
en

tia
l c

rit
ic

al
 p

ar
am

et
er

s 
an

d 
at

tri
bu

te
s 

in
 fo

rm
al

 Q
bD

co
nt

ex
t

A
cr

on
ym

s 
/ K

ey

X
If 

al
te

rn
at

iv
e 

no
t 

st
at

ed
, r

ep
ea

t 
pr

ev
io

us
 u

nt
il 

co
nd

iti
on

s 
m

et

B
eg

in
 s

ub
 

w
or

kf
lo

w

E
nd

 s
ub

 
w

or
kf

lo
w

1o
/2

o
nu

cl
ea

tio
n 

an
d 

gr
ow

th
 k

in
et

ic
s 

ex
pe

rim
en

ts

E
xc

ip
ie

nt
 

S
el

ec
tio

n

Va
lid

at
io

n 
w

or
kf

lo
w

 D
P 

m
od

el
 w

or
kf

lo
w

S
m

al
l s

ca
le

 D
P 

va
lid

at
io

n 
ex

pe
rim

en
ts

Th
e 

C
M

A
C

 D
ig

ita
lT

w
in

 
in

co
rp

or
at

es
 a

nd
 v

is
ua

lis
es

  
da

ta
ba

se
s,

 m
od

el
 li

br
ar

ie
s 

an
d 

kn
ow

le
dg

e 
fro

m
 

ac
ro

ss
 C

M
A

C

S
ol

ve
nt

 
Li

br
ar

y 
S

cr
ee

ni
ng

Va
lid

at
ed

 
M

od
el

Small-Scale Experiments Supporting the MicroFactory
John McGinty1,2 and Jan Sefcik1,2
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Introduction
Background

• Small-scale crystallisation experiments allow for rapid screening 
and the minimisation of material use.

• Crystallisation kinetics can be estimated from images taken during 
small-scale crystallisation experiments.

• Possible trade-off in accuracy compared with more time-intensive 
methods but is useful for giving “order of magnitude results” in 
process development i.e. candidates can be more quickly ruled out.

• These techniques are being developed and used by several 
researchers within CMAC..

Solvent Screening
Solvent Selection & Solubility

• In-silico solvent screening generated shortlist of potential solvents.
• Shortlist of potential solvent screened for solubility in addition to 

other factors such as solid form and propensity for fouling.

Images to Kinetics
• Images from experiments used to estimate crystallisation kinetics.

Kinetics Estimation

Methods 
• Small-scale crystallisation experiments performed in 8 mL 

Technobis Crystalline reactors.

• Experiments can be seeded or unseeded depending on the 
conditions being investigated.

• Solvent screen resulted in 2-butanol being selected as the 
crystallisation solvent for mefenamic acid.

2-Butanol Product Induction Times >     Primary Nucleation Rates
Particle Number Increase >     Secondary Nucleation Rates
Particle Size Increase >     Growth Rates 
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