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Practical considerations in Powder mixing

• When mixing formulations where the proportion of

active drug is low, a more even distribution may be

obtained by building up the amount of material in the

mixture sequentially (geometric dilution).

• The volume of powder mixture in the mixer should be

appropriate. Both overfilling and underfilling may

reduce mixing efficiency.

• The mixer should produce the mixing mechanism

appropriate for the formulation:

– Potent drugs: diffusion is necessary

– Cohesive material: shear mixing 43

1. In order to determine suitable mixing time, the mixing

process should be checked by removing and analyzing

representative samples after different mixing intervals.

2. Static charges may be generated during mixing that result in

reduction in diffusive mixing.

3. This is enhanced by low humidity in atmosphere. The mixer

should be suitably earthed to dissipate the static charge.

4. Vibrations may cause segregation in normal mixes and

dislodging of adsorbed particles in ordered mixes.

Practical considerations in Powder mixing
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Tumbling mixers

• Mixing containers are mounted
so that they can rotate about an
axis.

• Commonly used for mixing of
free flowing powders and are
not suitable for cohesive
powders.

• Commonly used for mixing
granules with lubricant, glidant
and external disintegrant.

Powder mixing equipment
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Tumbling mixers

• The shear mechanism occurs because of velocity

gradient produced while diffusion occur through

voids produced during powder flow.

• The addition of prongs, baffles or rotating bars

helps convective mixing.

• Care about segregation is necessary.

Powder mixing equipment
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Tumbling mixers

• Capacity ranges from 50 g to 100 kg.

• The material typically occupies 1/2 to 2/3 of the
mixer volume.

• The mixing efficiency depends on speed of
rotation. Speed of rotation should be suitable:
– Very high speed will cause the powder to be held on

the mixer walls by centrifugal force.

– Very low speed will generate insufficient bed
expansion and little shear mixing.

Powder mixing equipment
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Tumbling mixers

• Intermediate bulk containers (IBCs) are

containers used both as mixing bowl and to either

feed the hopper of a tablet or capsule machine or

as the hopper itself.

• The Turbula shaker mixer (WAB, Switzerland)

is a more sophisticated form of tumbling mixer

that uses inversional motion in addition to the

rotational motion leading to more efficient mixing.

Powder mixing equipment
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High speed mixer granulators

• They are used both for mixing and granulation.

• It contains centrally mounted impeller blade that
rotate at high speed throwing the material
towards the mixing bowl.

• The side-mounted chopper blade helps in
granulation.

• Care if material fractures easily.

• Not normally used for blending lubricants.

Powder mixing equipment
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Agitator mixers

• These types of mixers depend on the motion of a

blade or paddle though the product, and hence the

main mixing mechanism is convection.

• There are three main designs of agitator mixers:

– Ribbon mixer

– Planetary (Orbital) mixer

– Nautamixer

Powder mixing equipment
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Ribbon mixers

• Mixing is achieved by the rotation of helical blades in 
a cylindrical tank.

Advantages

• Suitable for mixing of poorly flowing materials.

• Segregation is less likely to occur than in tumbling 
mixer

Disadvantages

• Dead spots are difficult to eliminate.

• The shearing action caused by movement of the blades 
may be insufficient to break up drug aggregates.

, 

Powder mixing equipment
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Powder mixing equipment

planetary mixers

• The rotational path of
paddle is similar to that of
a planet.

• It is used:
– for mixing powders and

semisolids

– Wet massing (granulation)
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Powder mixing equipment

Nautamixer

• It consists of a conical
vessel that contains
inside a helical conveyor
that conveys the material
up to near the top where
it cascades back into the
mass.

• This mixer combines
convective, shear and
diffusion mixing
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Nautamixer
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