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While poor powder  ow will not hinder develop-
ment o  a dosage  orm it  may prove a major chal-
lenge  or commercial manu acture and so early 
assessment o  powder  ow allows time to ameliorate 
any problems. Assessing powder  ow is easy when 
large volumes o  material are available, but during 
pre ormulation methods must be used that require 
only small volumes o  powder. The two most rele-
vant methods o  assessment at  the pre ormulation 
stage involve the measurement o  the angle o  repose 
and measurement o  bulk density. These measure-
ments and their use in powder  ow prediction are 
discussed in Chapter 12. The parameters o  angle o  
repose (Table 12.1 and Table 12.2), Carr’s index 
(Eqn 12.14, Table 12.3) and Hausner ratio (Eqn 
12.13, Table 12.3) (the latter two are both calcu-
lated  rom measurements o  bulk density) have 
proved to be the most use ul in predicting bulk 
properties when only a small amount o  test material 
is available (illustrated in Fig. 23.17).

Compac tion prope rtie s

Compaction is a result o  the compression and cohe-
sion properties o  a drug (Chapter 30). These 

Powde r prope rtie s

Manu acturing processes  requently involve the 
movement, blending, manipulation and compression 
o  powders and so will be a  ected by powder prop-
erties. Powder properties that are a  ected by size 
and shape can be manipulated without changing 
physical  orm by changing crystal habit.

Particle s ize and shape

Particle shape is most easily determined by visual 
inspection with a microscope (some typical particle 
shapes are shown in Fig. 23.16). Usually a light 
microscope will su f ce, unless the material is a 
spray-dried or micronized powder, in which case 
scanning electron microscopy (SEM) might be a 
better option. I  the particles are not spherical but 
are irregularly shaped, it  is di f cult to def ne exactly 
which dimension should be used to def ne the par-
ticle size. Several semi-empirical measures have 
been proposed, e.g. Feret’s diameter and Martin’s 
diameter (see Chapter 9, Fig. 9.3 and associated 
text).

Powder  ow

Powders must have good  ow properties in order to 
f ll tablet  presses or capsule f lling machines and to 
ensure blend uni ormity when mixed with excipi-
ents. This is discussed in Chapter 12.

Fig . 23.17 •  Relationship between Carr’s index and 
angle of repose, and their correlation to powder  ow 
characteristics. 
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Fig . 23.16 •  Some typical powder shapes. 

Rugos ity

Spherica l smooth  Spherica l rough  Spherica l irregula r

Rounded  Angular  Elonga ted irregula r

Acicula r  Angular  Dendritic

G

e

o

m

e

t

r

i

c

 

s

h

a

p

e


