Inversion of the powder bed using blades or
paddles or screw element, in which large mass of material
moves from one place to another.

2. Shear mixing:

3. Diffusion mixing/Micro mixing:

* i



* In the solid-solid mixing operations , four steps are
Involves. These are:




Where M = degree of mixing after time t,
T =time
A and k = constants

¢+ A and k depends on the
v Mixer geometry
v" Physical characteristics of the powders and
v" Proportion of the material being mixed.




Degree o miXing

* |deal mixing or perfect mixing:

— Coating means of ordered g
4



means of ordered mixing:

Coating




Standa on:
ed to know the spread of dispersion.

2 .. 70 y —
l Standard deviationo = /Z‘(y—‘w
it (n-1)

: * Mixing should be continued until the amount of the active drug that
is required is with in £ 3 SD units that of found by assay in a
representative number of sample dose.

Relative standard deviation:
* ltreplace the S.D as a measure of sample uniformity.

* Useful for comparing the efficiency of two or more mixing operations or
different sample size or different composition.
standard deviation(o) X 100




Can pe expressea In two ways:-
OR Op —O
M= — or M=
o 0o — OR

Where,

M = mixing index
or = standard deviation of the random blend

o = standard deviation of the sample blend
dard deyiation of the ugmixed powder
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*To compare the efficiency of two or more mixing operations.

*To compare the efficiency of two or more equipment.

*To follow the mixing process with time.

*To optimize processing parameters

*To investigate the mechanism of mixing in a given piece of equipment.

AN aYaYda

Number of samples:

Sample collection:

Sample utilization:

Sampling methods:
{on destructive
«destructive




FECtOSHRUERCIRENMIXNG

 Nature of the surface
* Density of the particles




EQUIRIVIENN

1. Powder bed should not be filled for more than 60%




 Based on

e.g.: V cone blend , Double cone blender

scale of mixing
1.Batch type(small scale):

2.Continuous type(large scale):

- .. ViU .. Y
>
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Nature of mixer Mechanism of
mixing

1 Batch type Mortar pestle Trituration
2 Tumbling mixers or Double cone blender Tumbling action
cylindrical mixers with no V cone blender
mixing blade
3 Tumbling mixer with a V cone blender double Tumbling action as
mixing blade cone blender well as shearing
with blade
4 Static mixers Ribbon blender Stationary shell and
Sigma blender rotating blade
Planetary paddle
5  Air mixers or fluidized mixers Fluidized mixer Air supported
blending
6 Continuous type Barrel type Rotating shell with
Zigzag type rotating blade

_



Tumblers or cylindrical blenders

Meant for dry powders
Equipment consists of a container of any geometric form.
Container is mounted on special roller so that it can be rotated about




e It is V shaped and made up of stainless
steel or transparent plastic.

 Material is loaded through shell hatches
and emptying is normally done through
and apex port.




It consists of double cone on rotating shaft.

It is usually used for small amount of
powders.

It is efficient for mixing powders of




oI fragile granules are to be blended, twin shell blender 1s suitable

because of minimum attrition.

*They handle large capacities.

*Easy to clean , load, and unload.

Disadvantages of V cone blender and double cone
blenders:

addition of low dose active mgredients. 45




Blade Axis and

Turnning Direction A\

Barrel Axis and

Turnning Direction



-Baffles are useful for both wet and dry mixing.

*Wide range of shearing force can be applied with agitator bars
permitting the intimate mixing of very fine as well as coarse powders.

*Serial dilution is not needed when incorporating low-dose active
ingredients.

Disadvantages of tumblers with blades:

* -



Mechanism of mixing is shear. Shear is

transferred by moving blades. High shear rates
are effective in breaking lumps and aggregates.
Convective mixing also occurs as the powder bed

Construction:




Uses:




*High shear can be applied by using perforated baffles,

which bring about a rubbing and breakdown
aggregates.

Headroom requires less space.

Disadvantages of ribbon blender:

* !



shear. Inter meshing of sigma blades
creates high shear and kneading action.

*It consists of double tough shaped stationary bowl.
*Two sigma shaped blades are fitted horizontally in




*Used in the wet granulation process in the manufacture of

tablets, pill masses and ointments,

°It is primarily used for liquid — solid mixing, although it can
be used for solid — solid mixing.

Advantages of sigma blade mixer:

Disadvantages of sigma blade mixer:

* &



Mechanism of mixing is shear. Shear is

applied between moving blade and stationary
wall. Mixing arm moves around its own axis and
around the central axis so that it reaches every

Construction:



*Break down agglomerates rapidly.

*Low speeds are used for dry blending and fast for wet
granulation.

Advantages:

Disadvantages:

* -



The air movement is used for mixing
powders. Air is admitted at its base at an
angle which gives tumbling action and
spiral movements to the powder. Thus

Construction:

Gas bubble

Solid particle

Distributor



e Reduced mixing time.

e Mixing is intimate and efficient




Rotating shell keeps the material under tumbling
motion. When the material approach the mid-point of

the shell, another set of baffles causes part of the
material to move towards the direction of inlet end
allowing the remaining part to move forward. This

Construction:




*Material undergoes tumbling motion.
eIt is rotating shell type having several
V shaped blenders connected in series.

*When V section is inverted the

Construction :

*The shell is inclined towards to discharge end.




* |Involved in the preparation of many types of
formulations.




