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Effect of Glidant on the Flowability of Microcrystalline

Cellulose
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[mportance of Flow Properties in Pharmacy:

,

. Tablet Manufacturing

. Capsule Manufacturing

. During Drug Delivery

. During Mixing and Sieving

. During Unloading of Packs
. During Transportation Through Conveyers
. During Filling of Powders, Dry Suspension and Dry Syrup
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Particle properties : /2% gailad
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Particle properties : /2% gailad
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Fig. 14.6 Determination of angle of repose for very cohesive ‘.dkﬂm amj ejm‘ L..J‘J Mj
powders. -
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RELATION BETWEEN ANGLE OF REPOSE & TYFPF, !
OF FLOW & TYPE OF POWDER @

Angle of repose Type of flow Type of powder

Excellent Non cohesive

Good Non cohesive

Very poor Very Cohesive

-
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Particle size effects :#1ja% aaa i -2
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~ Particles in the size

range of 75-250 p may flow freely or cause problems,
depending on shape and other factors. With particles less
than 100 p in size, flow is a problem.
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Particle properties : s a3 gailad
Particle shape : s!2%1 J<& -3
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Particle properties : /2% gailad
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Fig. 14.7 Different geometric packings of spherical particles:
(a) cubic packing; (b) rhombehedral packing.
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Particle properties : ¢/ja¥) pailad
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Particle properties : ¢/ja¥) gailad
Packing geometry :4:£1 4l 43l .5
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Particle properties : s 2l gailad
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Process conditions : <58l pailald

Hopper design : gl asaxi -1
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Fig. 14.10 Development of flow through an orifice. The horizontal lines are formed by indicator particles to show the course of the

discharge.
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Process conditions : <Liiill jailaid

Hopper design : gl araxi -1
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Fig. 14.11 Fully developed flow of a free-flowing powder

hrough an orifice. e b
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RELATION BETWEEN ANGLE OF REPOSE & TYFPF,
OF FLOW & TYPE OF POWDER @

Angle of repose Type of tlow Type of powder

Excellent Non cohesive

e
-

Very poor Very Cohesive
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Fig. 14.16 Mechanical tapping device (Jolting Volumete l..mnhuniluﬁl i
Hausner ratio Type of Flow
<1.25 Good flow
1.25-1.5 Moderate
>1.5 Poor flow
23 1delia a4

The particle flowability is mathematically described using the bulk density values as following
indices:

Hausner Ratio=D:/ Dy

Carr Compressibility Index =[(D¢— Dy /D¢) x 100]

D, is the initial (poured, fluff) bulk density, and D:is the final (equilibrium, tapped) bulk density

Hausner Ratio Carr Index Type of Flow

T 5-10 Excellent

12-16 Good
1.25 18-21 Fair
2333 Poor
35-38 Very Poor
=40 Extremely Poor
24 1ielia a4 e
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Relationship between powder flowability and %
compressibility

% COMPRESSIBILTY RANGE

FLOW DESCRIETIONS,
]

Excellent (free flowing granules)

Good ( free flowing powder
granules)

Fair to passable ( powder granules
Poor ( very fluid powder)
Poor ( fluid cohesive powder)

Very poor ( fluid cohesive powder)

>4() anano prarmacy coLebExE@mely poor ( cohesive powder)

)
i

(a)

Carr's index (%) Powder flow Angle of repose (deg)

5-15 Excellent <20
12-16 Good 20-30
Fair to
18-21 passable 3034
23-35 Poor _
33-38 Very poor >40
Extremely
>40 poor —_
(©)

Bulk volume
Volume after tapping

(b)
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b- DENSITY AND POROSITY: -
Particles with density and low porosity
tend to posses free flowing properties.

B- PARTICLE SHAPE: Rough irregular
particles presents more points of
contact than smooth spherical
particles thus Spherical particles flow
better than needles

- PARTICLE SIZE D, UTION: Larger amount of
fines can inhibit poor flowing.

5- MOISTURE CONTENT: Drying the powders will reduce
the cohesiveness.
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