Mixing

Dr Nizar Al-Zoubi

Mixing

« Mixing may be defined as a unit operation that aims to
treat two or more components, initially in an unmixed or
partially mixed state, so that each unit (particle, molecule
etc.) of the components lies as nearly as possible In
contact with a unit of each of the other components.

- This may be:

) Mixing of Powdered materials (e.g. tablets, capsules, dry
powder inhalers).

2)Mixing of miscible liquids (e.g. solutions) or immiscible
(e.g. emulsions).

3) Mixing of insoluble solid and liquid (e.g. Suspensions).

4) Mixing of semisolids or dispersion of particles in
semisolids (e.g. pastes and ointments).
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Mixing
- Types of mixtures:

1) Positive mixtures. Mixtures that form spontaneously (do
not need energy) and irreversibly (when formed do not tend
to separate).

(e.g. gases and miscible liguids)

2) Negative mixtures. Mixtures that need energy input (work)
to form and keep. Once the energy input is stopped they
tend to separate.

(e.g. Suspensions, emulsions and creams)

3) Neutral mixtures: Mixtures that do not form
spontaneously (1.e they need energy input) but once formed
they do not tend to separate.

(e.g. Powder mixtures, pastes and ointments)

The mixing Process

Perfect mixture: The situation in which particles of
one component lay as closely as possible in
contact with particles of other component.

* It is an 1ideal situation which is practically
impossible.

Random mixture. A mixture where the probability
of sampling a particular type of of particle is the
same at all positions and is proportional to the
number of such particle on the total mix.
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The mixing Process

[t 1s the weight/volume of the dosage unit
that dictates how closely the mix must be
examined/analyzed to ensure it contains
the correct dose/concentration.

This weight/volume 1s known as the scale
of scrutiny and 1t i1s the amount of
material within which the quality of
mixing 1s important.
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The mixing Process

* For example, if the unit dose of tablets is
200 mg (containing 100 mg active drug)
then 200 mg sample from the mix needs
to be analyzed.

* The number of particles in scale of
scrutiny depends on sample weight,
particle size and particle density.

Number of particles of a minor active constituent present in samples taken from a 1:1000
random powder mix with different numbers of particles in the scale of scrutiny
~ Samplenumber  Number of particles in scale of serutiny
S e 10000
1 I 7 108
2 0 10 91
3 I 15 116
4 2 8 105
5 0 13 84
6 | 10 93
7 I 6 113
8 2 92
9 0 12 104
10 | 13 90
Mean 0.9 9.9 99.6
Standard deviation 0.78 3.38 11.18
0, CV B6.86 34.17 11.23
Deviation from =100% +50% +16%
theoretical content
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'heoretical percentage
of white particles is 50

:; In the total 400 particles
1 (20 * 20) the percentage
1 of white is 51 % (= 102

% of theoretical)

. If divided to 16 blocks
' of 25 particles (5 * 35)
the percentage of white

i 18 24-T6 % (= 48 - 152

% of theoretical)

The mixing Process

* Another factor to consider in mixing 1s the
proportion of the active component in the
dosage form/scale of scrutiny.
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