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OPTIMIZED POWDER CHARACTERIZATION METHODS
FOR PHARMACEUTICAL APPLICATIONS



Powders are Wio|e|y used in pnarmaceutica| app|ications as excipient or active ingredient in formulations. Consequent|y,
many proo|uction processes are o|ea|ing with powders: tab|eting, wet and &ry granu|ation, b‘ending, caps Fi”ing, etc. There-
fore, any progress in the understanding of pow&ers Howing behaviours can have nuge consequences for pnarmaceutica|
industries. |no|eeo|, a pow&er with inappropriate Howing properties can cause serious comp|ication5 in proo|uction lines

(c|ogging, agg|omeration, segregation, etc.) [1].

APPLICATIONS

In pnarmaceutica| industries, it is well-known that the variation in composition and the TO OPTIMIZE TABLETING

quality of tablets are determined by material properties and process conditions. PROCESS, GRANUTOOLS
OFFERS A WORKFLOW OF
Tablets are manufactured by compressing dry powders or granules in a die. This process  Two INSTRUMENTS.

consists in three primary stages: die %Hing, compaction, and ejection. Powders Howabihty GRANUFLOW FOR DIE
and compressibihty o|uring die HHing process controls the tablet composition, the tablet FILLING, AND GRANUPACK
properties as well as the nomogeneity. Therefore, the stuo|y of die H|ing process parame- FOR POWDERS

ters has a signiﬁcant role in contro”ing tablet manu{acturing ino|ustr\/ [2] COMPRESSIBILITY.



PNEUMATIC VACUUM CONVEYING OPTIMIZATION

Powder transfer by pneumatic conveying is a common means of transport for a wide vari-
ety of pharmaceuticaL and food materials. The use of either dense- or ch|ute—phase pneu-
matic transport can be app|ieo| to a wide variety of pharmaceutica| operations in<:|ucling
the |oao|ing of b|eno|ers, siHers, mi”s, capsu‘e HHers, tablet presses, and even finished tablet

and capsu|e hano”ing without o|amage to the finished product.

Due to the friction between the grains and the system wa”, the abi|ity of the powder to
create electrical charges is a critical parameter in this process because these charges

induce c|ogging. Moreover, powo|er Howabihty is an important parameter.

DRY POWDER INHALERS (DPI) OPTIMIZATION

Inhalers have been o|eve|opeo| because of difficulties when using the conventional me-
tered dose inhaler (MDD Dry powo|er inhalers (DPD in genera| are easier to use than
the MDI and cause fewer irritant effects. Unlike the MDI few patients o|eve|op a poor

inhalation techmque with continued use of DPI.

The inspiratory flow necessary to achieve a therapeutic effect is critical with Dry Powder
Inhalers (DPD. Moreover, this techno|ogy faces with various prob|ems: powo|er ageing, ag-

g|omeration induced by electrostatic charges, blend homogeneity cluring capsu|e lr'iHing,

GALENIC FORMULATION OPTIMIZATION

Active Pharmaceutics |ngreo|ient (APD must be incorporateo| into a suitable form to be
transported to the needed bocly parts proper|y. Thereltore, the composition 01[ the blend
(excipient + APD and its Hovvabihty must be precise|y characterized.

|no|eeo|, lmovving the Howing behaviour in quasi-static and o|ynamic conditions alows to be

representative of every process parts.

m F. Boschini et al., 2015. International Journal of Pharmaceutics 494 312-320.

[2] Varun Kumar tha et al, 2017 Neural Computing and App|ication.

WITH GRANUDRUM AND
GRANUCHARGE INSTRU-
MENTS, GRANUTOOLS
PROPOSES LEADING EDGE
PHYSICAL CHARACTERIZA-
TION TOOLS TO SOLVE
PROBLEMS ENCOUNTERED
DURING PNEUMATIC
PROCESSES.

TO UNDERSTAND AND
IMPROVE DPI TECHNOLOGY,
GRANUTOOLS RECOMMEND
THE USE OF THE GRANUPACK
FOR THE FLOWABILITY, AND
THE GRANUCHARGE FOR
ELECTRICAL CHARGES BUILD
UP DURING API ADMISSION.

MANY INDUSTRIES ARE
ALREADY USING OUR
COMBINATION OF TWO
INSTRUMENTS GRANUHEAP
(IMPROVED HEAP SHAPE
ANALYSER) AND GRANUDRUM
(RHEOMETER FOR POWDER)
FOR A COMPLETE PROCESS
CHARACTERIZATION.



GRANUTOOLS WORKFLOW FOR POWDER CHARACTERIZATION

GRANUFLOW™

GranuFlow is an improveo| |al:>oratory silo compare& to the "Flow Througlﬂ An Orifice” method described in the Phar-
macopeia (USPH74>. GranuFFlow is a straightForwaro| pow&er Howabihty measurement device composeo| of a silo with
different apertures associated with a dedicated electronic balance to measure the powder flowrate. This parameter is
computeo| automatica”y from the s|ope of the mass tempora| evolution measured with the balance. The aperture size is
modified quicl<|y and easi|y with an origina| rotating system. Thus, the Howabihty in a die Fi”ing comr'iguration can be easi|y

achieved with great accuracy (1%).

The Fo”owing ngre shows that Howabihty classification between different grao|es of lactose can be easi|y achieved.

MASS FLOWRATE
VERSUS APERTURE SIZE >

Mass flowrate



GRANUPACK™

In addition to the Howabiht\/, the pow&er packing fraction is the other l<ey parameter for a tab|ettmg process. |nc|eed a
high pacldng fraction reduces the porosity of the proo|uceo| part and give information about pochers compressibihty.
Therefore, a precise measurement of the range of packing fractions accessible by the powo|er is also necessary. Contra-
ry to the classical manual tappeo| o|ensity measurement, GranuPack instrument measures a compaction curve (&ensity
|o|otteo| as a function of the tap number) very precise|y (O.4%> [3] The precision results from the measurement automa-
tion (any influence of the operator) and from the use of an initialization protoco|. The bulk o|ensity, the optima‘ o|ensity,
the compaction range and the compaction speeo| are extracted from this compaction curve. Moreover, the compaction

curves of different samp|es can be compareo| to evidence differences regaro|ing o|ensity, compressibihty and Howabihty [4]

BULK DENSITY VARIATIONS
VERSUS TAPS NUMBER -
GRANUPACK >

[3] Powder Techno|ogy
224,19-27 (2012).

[4] Lumay et al., 2006,
App|iec| Physics Letters 89.



GRANUDRUM"

GranuDrum instrument is an automated powo|er Hovvabihty measurement method based on the rotating drum princip|e.
A horizontal cy|ino|er with transparent sidewalls is filled with the samp|e. The drum rotates around its axis at a fixed angu|ar
ve|ocity4 A CCD camera takes snapshots for each ve|ocity. The air/powder interface is detected on each snapshot with
an eo|ge detection a|gorithm. Afterward, the average interface position and the fluctuations around this average position
are computeo|. Then, for each rotating speed, the Howing ang|e Qg is computeo| from the average interface position and
the &ynamic cohesive index, Oy, is measured from the interface fluctuations. In genera|, a low value of the Howing ang|e (o
corresponcls to a gooo| Hovvabihty. Thus, it is possib|e to compute the pow&er Hovving behaviour at various velocities, and
then, to preclict the optima| process speeo|.

BAD PROCESS-ABILITY
FOR A PNEUMATIC
CONVEYING PROCESS.

Flowing angle (°)



GRANUCHARGE™

The presence of electrostatic charges inside a pow&er is known to influence &rastica”y the material Howing properties.
The triboelectric charges produce& at the contacts between the grains and at the contacts between the grains and the
container proo|uces electrostatic forces. On the one hand, the triboelectric effect is useful for many app|ications, but on
the other hand, the triboelectrification causes comp|ications (powcler sticking on pipes surltace, agg|omeration). Thus, to
he‘p industries to quanti{y this phenomenon GranuTools o|eve|ops the GranuCharge instrument. [t measures automati-

ca||y and precise|y the quantity of electrostatic charges created inside a powo|er o|uring a flow in contact with a selected
material

This instrument allows higHy accurate charge cJensity measurements (O.5nC). Moreover, the results allow to c|assi{y the
povvo|ers and to detect prob|ematic samp|es before their introduction inside the pneumatic conveying device. Fina”y, the
pipes material influence can be investigateo|, and the optima| one selected to limit electrical clﬁarge build up o|uring the
process.

~.

BEST MATERIAL COMBINATION
FOR A PNEUMATIC CONVEYING
PROCESS OPTIMIZATION.




GRANUHEAP™

Granu Heap instrument is an automated heap shape measurement method based on image processing and ana|ysis. The

powcler heap is created by {o”owing a rigourous proce&ure. This step ensure the heap reproducibihty and avoid user
dependency. Once it is cJone, a controlled rotation of the support coupled to pictures analysis allows obtaining different
P Y PP P P Y 9
heap projections. A custom algorithm treatment determines the heap angle with great accurac (5%) and also the hea
P proj 9 pang 9 Y P

s|’1ape Huctuation linked to powcler cohesive interpartic|e forces.

Therefore, the powo|ers Howabihty classification can be easi|y achieved.
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