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The mixing Process

» The wvariation in component percentage
between different samples taken from a
mixture increases:

1. as the amount (number of particles) in scale
of scrutiny decreases.
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2. as the proportion of a component in mixture
decreases.




The mixing Process

> This indicates that:

— the lower the percentage of active ingredient in mixture, the more difficult it is
to achieve an acceptably low deviation in active content.
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— The more particles are present in dose (scale of scrutiny) the lower the
deviation of content — The number of particles can be increased by decreasing
particle size (This can be done by milling).
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Mathematical treatment of mixing process

e There will be always some variation in the composition of
samples taken from random mixtures.
» The aim during formulation and processing is to minimize this
variation to acceptable levels by selecting appropriate :
— scale of scrutiny
4 aSat) Haly S (e o lgadi jsally Lo aa () o e ala
— particle size
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Mathematical treatment of mixing process

 For random mix, if we consider that particles are all of same size, shape and density
then:
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*As p increases, %CV decrease Example:
n=100000,p=05= SD = 1.58 x 103, %CV = 0.32%
n =100 000, p=0.001 = SD =9.99 x 105, %CV =10 %
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» The scale of scrutiny can be increased by increasing the amount of additives in the
mixture but this will lead to a decrease inp
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Mixing

Dr Nizar Al-Zoubi1

Evaluation of degree of mixing

N for monitoring of mixing:
MiXing _bea (s ca bl g ddliae Ali ol e e 2l
 To follow a mixing process:

— To indicate the degree of mixing
— To indicate when sufficient mixing has occurred and determine the suitable mixing
time
» To assess the efficiency of a mixer
particles J (s & sl Ald Jmdl mixing sidaey (e 20 53 jea¥) G (81 sim g (Sae

Sampling
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Evaluation of degree of mixing

Mixing Index (M)

S
M=—"

SACT
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Si : Content standard deviation of random mixture S,.7: Content standard deviation of
mixture under
investigation.

« In some cases, it is possible to achieve an acceptable variation in content before obtaining
a random mix
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X =mixing time estimated
to give an acceptable
product

Content standard deviation

Mixing time/number of mixer rotations

Fig. 12.4 The reduction in mixing time possible if a random
mix is not required. S, represents the content standard
deviation of samples taken from the mix, S; the estimated
acceptable standard deviation and S; the standard deviation
expected from a random mix.
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Mechanisms of mixing

Powders
There are three main mechanisms for powder mixing:

a) Convection (the transfer of large amount of particles from one part of the powder
bed to another).
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This may occur when a mixer blade or paddle moves through the mix.
mechanism 3 2 Lalasy (o <5 plade or paddle Lad o sSa )5 ey

This mechanism contributes mainly to macroscopic mixing of powders, but mixing
does not occur within the group of particles moving together.
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Mechanisms of mixing

Powders

b) Shear (Layer of powder flows over another layer)
ol Al Adlide e & e Jayers of powder )
This may occur when some of the material is removed (ex. by
convective mixing) causing powder bed to collapse.
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Mechanisms of mixing

Powders

¢) Diffusion (mixing of individual particles)
particles 4 s siws (o ¢ sSh hlall ddae (5

This mechanism is necessary to form true random mixture.

When a powder bed is forced to move or flow it will dilate (the
particles become less tightly packed and the voids between
them increase). This allows particles to fall under gravity
trough the voids created.
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Mechanisms of mixing
Liquids

a) Bulk transport
liquids o= (S o5 oS convection ) 4s
- The movement of a large portion of the material being
mixed from one position in the system to another.
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Mechanisms of mixing
Liquids
b) Turbulent mixing
-The haphazard movement of molecules when forced to move in
turbulent manner, which means random fluctuation of the fluid speed

and movement direction, so that the fluid has different instantaneous
velocities at different locations at the same time.
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-1t can be seen as a composite of different eddies (small portions of
fluid moving as a unit) of various sizes. The large ones tend to break
into smaller and smaller sizes until they are no longer distinguishable.
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the fluid has different instantaneous velocities at different locations at the
same time

-Turbulence is a highly effective mechanism for mixing.
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Mechanisms of mixing
Liquids

c) Molecular diffusion

-The molecular diffusion is the primary mechanism responsible for
mixing at the molecular level.

-This mechanism produces well mixed liquids if there is sufficient time.
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-Considerable time is needed if this is the only mixing mechanism.
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