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Objective: Develop and validate mechanistic models that predictively guide flow-aid processibility, including expected property improvements across various processes (batch vs.
continuous), coating parameters (selection of flow aid type, amount, and processing intensity), device options (low vs. high shear), and resulting property improvements.
Additionally, create practical tools to guide flow and processibility by translating the powder mechanics principles into enhancements in processability.
Recent Results: Three mixing devices (V-blender, comil, and labRAM) with increasing intensity levels were tested on fine powders and flow aids. Higher intensity mixing produced better 
flowability and bulk density improvements. Lower intensity devices caused significant flow aid aggregation.
The contact model was extended to account for cohesion reduction loss due to flow aid aggregation, incorporating fractal aggregate properties (particle count, porosity, size). Comil 
scalability was evaluated at the pilot scale. Dry coating significantly improved downstream feedability, tablet weight consistency, and overall tableting performance.
.

Member input and collaborations are welcome!

cAPAPmAPAP cAPAPmAPAP cAPAPmAPAP GF

As received 
materials

~4µm

0.06

0.08

0.1

0.12

0.14

0.16

0.18

0.2

0 250 500 750 1000 1250 1500 1750 2000

Fl
ow

 R
at

e 
(g

/s
)

Time (s)

0.1
0.2
0.3
0.4
0.5
0.6
0.7
0.8
0.9

0 250 500 750 1000 1250 1500 1750 2000

Fe
ed

 F
ac

to
r 

(g
/r

ev
)

Time (s)

10
12
14
16
18
20
22
24
26
28
30

0 250 500 750 1000 1250 1500 1750 2000

Sc
re

w
 S

pe
ed

 (R
PM

)

Time (s)

0.15
0.2
0.25
0.3
0.35
0.4
0.45
0.5

0 250 500 750 1000 1250 1500

Fl
ow

 R
at

e 
(g

/s
)

Time (s)

0.1
0.3
0.5
0.7
0.9
1.1
1.3
1.5

0 250 500 750 1000 1250 1500

Fe
ed

 F
ac

to
r 

(g
/r

ev
)

Time (s)

10

15

20

25

30

35

40

0 250 500 750 1000 1250 1500

Sc
re

w
 S

pe
ed

 (R
PM

)

Time (s)

0.12
0.14
0.16
0.18
0.2
0.22
0.24
0.26
0.28

0 250 500 750 1000 1250 1500 1750 2000 2250

Fl
ow

 R
at

e 
(g

/s
)

Time (s)

0.1

0.3

0.5

0.7

0.9

1.1

1.3

0 250 500 750 1000 1250 1500 1750 2000

Fe
ed

 F
ac

to
r 

(g
/r

ev
)

Time (s)

10

15

20

25

30

35

40

0 250 500 750 1000 1250 1500 1750 2000

Sc
re

w
 S

pe
ed

 (R
PM

)

Time (s)

A B C

D E F

G H I

Dry Coated

as-received

A
ce

ta
m

in
op

he
n

Pe
ar

lit
ol

25
C

Su
cr

os
e 

O
ct

aa
ce

ta
te

R972P Coating M5P Coating
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CP vs TS for Different Drug Loads and Coatings (M5P-Silica)
10% DL - Silica Added
10% DL - API-COMIL Coated
10% DL - API-LabRAM Coated
30% DL - Silica Added
30% DL - API-COMIL Coated
30% DL - API-LabRAM Coated
60% DL - Silica Added
60% DL - API-COMIL Coated
60% DL - API-LabRAM Coated
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CP vs TS for Different Drug Loads and Coatings (R972P Silica)
10% DL - Silica Added
10% DL - API-COMIL Coated
10% DL - API-LabRAM Coated
30% DL - Silica Added
30% DL - API-COMIL Coated
30% DL - API-LabRAM Coated
60% DL - Silica Added
60% DL - API-COMIL Coated
60% DL - API-LabRAM Coated

Impact of Shear Intensity on Flow Aid Dispersion

a)

• Flow aids beyond Silica:
• Other metal Oxide-based nano-particles 

• Mixing synergy for flow-aid coated material with uncoated components in a blend
• Integrated model for use by IFPRI members

Metal Oxide 
Properties Size(d) Density 

(kg/m3) γd (J/m2)

A200 12nm 2200 42.8

R972P 20nm 2200 36.4

Alu-c 13nm 2710 63.39

Ti02 (P25) 24nm 4230 14.66

Current and Future Activities

Metal Oxide based flow aids

Device Scalability and downstream 
processibility improvement 


