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* It may cause a random mixture to
change to non-random or may be
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« Segregation is more likely to occur if

powder bed is subjected to vibration

and when the particles have greater

flowability. on-random mixture has a higher
SD than the random one
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Segregation can be due to difference in :
1. Particle charge 2. Particle density
3.Particle shape 4. Particle size and size distribution |
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Powder segregation (demixing)

Factors affecting segregation: gg=
1. Particle size '

Percolation segregation

(small particles tend to fall through
voids between large particles)

Trajectory segregation

(large particles tend to have
greater kinetic energy)

Elutriation segregation
(dusting out)
(Air-blown small particles sediment

and form a layer over coarse Trajectory
partiCIeS segregation
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Percolation segregation
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Elutriation segregation (dusting out)
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Powder segregation (demixing)
Factors affecting segregation:
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2. Particle density sy 28 yodl GBI ail Blas uas Lol L5y 28l iz
Segregation occurs due to density differences. dlslle

3. Particle shape

Spherical particles are easier to be mixed but

also to segregate than irregular or needle
Shaped particles. o)S o interaction Jl o33 blsll el spherical !
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Approaches to solve the problem of segregation

1. Selection of particular size fractions to achieve drug
and excipients of the same particle size range.

2. Milling of the components so that there size becomes
small and same.

3. Controlled crystallization during production of drug
or excipient to give particles of particular size or
shape. engineering crystal
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4. Selection of excipients which have similar density'fo p2=cls
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Approaches to solve the problem of segregation

5. Granulation of powder mixture.

* 6. Reduce the extent to which the powder mass is

subjected to vibration or movement after mixing. < - +<\= vibration J
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» 7. Using equipments where several processes can be
carried out without transferring the mix.

« 8. Production of an ordered mix.
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Ordered mixing
* Itistermed also adhesive or interactive mixing.

* In this case, very small particles may become adsorbed
onto the active sites of large particles.

e This minimizes the segregation between small
(adsorbed) particles and large (carrier) particles.

* Ordered mixing is most likely to occur when the
adsorbed particles are very small so that the adsorption
force is higher than the gravitational force trying to
separate the components.
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Random mixture
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Application of ordered mixing

1. Dry antibiotic formulations (fine antibiotic
powder is blended with and adsorbed onto
the surface of large sucrose or sorbitol

particles.

2. Dry powder inhaler formulations
3. Direct compression formulations
4. Formulation of potent drugs
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Dry antibiotic formulations
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Formulation of potent drugs
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Segregation in ordered mixes

ordered unit segregation
 The carrier particles vary in size.

* In this case segregation occurs within the carrier
particles according to size.

» The small particles have higher specific surface
area than the large and so higher content of

adsorbed material. oo drugs adsorbed JI 2 carrier small JI 52
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Segregation in ordered mixes

displacement segregation

« There is competition for the active sites on the
carrier.

« This occurs when a component is added to an
ordered mixture that competes with the
adsorbed material for the site on the carrier and
displaces it
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Segregation in ordered mixes

Saturation segregation

« There are insufficient carrier particles

* If the added amount of small-sized material is
higher than the capacity of the carrier particles
then the excess amount will be free (not
adsorbed) and it segregate due to size
difference.
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