EXPERIMENT (1)
MIXING OF POWDERS

INNTRODUCTION:

Admm of Miixing:
The main aim of powder mixing in pharmaceutical practice is to achieve dose uniformity within the
solid dosage form (tablets, capsules & powders), particularly so important in case of very potent

drugs like Digoxin.

Factors affecting mixing of solids:

- Parameter related to the particles : like particle size, particle shape, size distribution, particle
density, Cohesive forces and Hygroscopic properties

- Mixer type and properties: Movement type of mixer, Presence of Blades The addition of baffles
or rotating bars will also cause convective mixing, for example the V-mixer with agitator bar.

- Speed of mixing (Agitation Speed): Too high a rotation speed will cause the material to be held
on the mixer walls by centrifugal force, and too low a speed will generate insufficient bed
expansion and little shear mixing.

- Filling Volume

- Segregation tendency of individual components (based on density difference).

Mechanismims of Mlixing:

1. Diffusion: It is redistribution of particles by random movement of particles relative to each other.
2. Convection: Movement of a group of adjacent particles from one place to another within the
mixture.

3. Shear: It is the change in configuration of ingredients through the formation of slip planes in the

mixture (Layver of powder flows over another layer) or (Sliding of particles in planes over each other).



mixing of Jal (dal gl algd (dal Ua) dlaudl

fpowder

dc ) 058 A uniformity of dosage form 4ewl & @i olie
Jgall e AraS g Aladl) Balal) (e AmeS ey alaas UMb ddlyia
sFal S 19 A o) AgenS J8 A aghll my Adghen Lud gl ALl
3 e Al Ludi sactive ingredient ) e LSl bl g

AN (San ds ally Bab) dggdd ze g L Ayl b Amadditives
Digoxin Jistoxicity A (sl



*!mixing of powder 4le o 3 A5l Jal gl

1)Parameter related to the particles : like particle size,
particle shape, size distribution, particle density, Cohesive forces
and Hygroscopic properties
2)Mixer type and properties: Movement type of mixer,
Presence of Blades The addition of baffles or rotating bars will
also cause convective mixing, for example the V-mixer with
agitator bar

Speed of mixing (Agitation Speed):
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4)Filling Volume
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5)Segregation tendency of individual components (based
on density difference)
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Mechanism of mixing

Diffusion: It is redistribution of particles by random movement of
particles relative to each other
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Convection: Movement of a group of adjacent particles from one

lace to another within the mixture .
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Shear: It is the change in configuration of ingredients through the formation

of slip planes in the mixture (Layer of powder flows over another layer) or
(Sliding of particles in planes over each other).
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Tumbling mixers are rotating vessels of variable shapes. The container is designed in aa Ay to avoid

Symmetry (symm etry gives poor mixing) 2!

homogeneous mixtures Uk clis Asymmetrical



rz theis F xperirmernt Crube mixer or V-rmixer will be wused:--

Cube mixer:

- motor drive mixcr
- The housing in the Cube Mixer is manufactured from glass.
- Equipped with Baffles but not Blades

- Tumbling movement., in which ingredients are tilted by the rising side of the drum until
they exceed their normal angle of repose. hence they will fall over their selves.

- Cube mixer provides the three mechanisms of mixing. but in different ratios ... shear is
the predominant.

- Cube mixer is problematic due to the presence of cormers., why?

V- mmixer:

- motor drive mixer

- The housing in the V- Mixer is manufactured from| stainless steal

- The function is based on a special 3D blending effect 1n the pant-leg region. which is
generated through a combination of: dividing. cascading and an intermeshing mixing
mechanism.

- During blending. materials tumble periodically towards the apex and the legs. while they
move along the horizontal rotation at the same time.

OBIJECTIVE:

1.

>~

To study the efficiency of "Revolvo-Cube Mixer or V- Mixer” in preparation of 592 wlw
mixture of Sodium Salicylate in L.actose (Particle Size = I1mm). when operated at 25 rpm.
To study the Effect of time on the homogeneity of 526 wilw mixture of Sodium Salicylate in
I actose (Particle Size == 1 mm) prepared using Revolvo-Cube Mixer V- Mixer operated at 25
rpImn.

To estimate the "Optimal Mixing Time” for 5926 wilw mixture of Sodium Salicylate inl_actose
(Particle Size <= I1mm) prepared using Revolvo-Cube Mixer or V- Mixer operated at2s

rpImn.
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The main objective in our experiment today

To estimate the “Optimal Mixing Time” for 5% wiw
mixture of Sodium Salicylate in Lactose (Particle Size <

1mm) prepared using Revolvo-Cube Mixer or V- Mixer
operated at 25 rpm.
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sieve lactose then sieve Na
salicylate then weight 25 gm
Na-Salicylate and 475 gm of

lactose
'

Place the powders in the
mixing chamber

|

Take 5 samples (200 mg =
0.200 gm each) at 5, 10, 20 &
30 minutes, (such that 5
sample at each time)

Procedure steps

200 mg sample

—> dissolved in up to 100

ml distilled water

Calculate conc. in
mg% wiw

Concentration in mg%
wlv was calculated
(x is conc. Of Na

Salicylate in 100 ml)
A

By using
calibration curve

UV spectrophotometer

Absorbance
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Examples on Mixing Profiles:

Coeffecient of Variation, %

Case 1:

Mixing Profile of Non-Segregated Mixtures of
Homogenous Particle Size

Optimum Mixing Time: the least time required to
achieve the lowest coefficient of variation,
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Mixing Time, minutes

Coeffecient of Variation, %
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Optimum mixing time :
homogeneous mixture
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Case 2:

Mixing Profile of Segregated Mixtures of Non-
Homogenous Particle Size
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Mixing Time, minutes
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