(c) Pan coating:

* For relatively large particles, which are greater than 600 [ In
size, microencapsulation can be done by pan coating method,
which is being widely used in pharmaceutical industry for the

preparation of controlled release particulates.

* In this method, various spherical core materials, such as

nonpareil sugar seeds are coated with a variety of polymers.

* In practice, the coating is applied as a solution or as an
atomized spray to the desired solid core material in the coating

pan.



« Generally, warm air Is passed over the coated
materials as the coatings are being applied In the

coating pans to remove the coating solvent.

 |n some cases, the process of final solvent removal is

accomplished in the drying oven.
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Fig. 4: Pan coating method for microencapsulation



(d) Fluidized-bed technology:

* Fluidized-bed technology method for
microencapsulation is used for the encapsulation of solid
core materials, Including liquids absorbed into porous

solids.

 This microencapsulation method Is expansively

employed to encapsulate pharmaceuticals.

 Solid particles to be encapsulated are suspended on a jet
of air and afterward, are covered by a spray of liquid

coating material.



* The capsules are traveled to an area where their
shells are solidified by cooling or solvent

vaporization.

 The processes of suspending, spraying, and
cooling are repeated until the attainment of the

desired thickness of the capsule-wall.

* This i1s known as Wurster process when the spray
nozzle iIs located at the bottom of the fluidized-

bed of particles.



(e) Spray drying and spray congealing:

« Spray drying and spray congealing methods of microencapsulation
are almost similar in that both the methods entail the dispersion of
core material In a liguefied coating agent and spraying or
Introducing the core coating mixture into some environmental
condition, whereby relatively rapid solidification of the coating Is

Influenced.

 The main difference Iin between these two microencapsulation
methods are the means by which the coating solidification Is
carried out. In spray drying method, the coating solidification is
Influenced by the quick evaporation of a solvent, in which the

coating material is dissolved.



* |n spray congealing method, the coating solidification
Is accomplished by the thermal congealing of molten
coating material or solidifying a dissolved coating by
Introducing the coating core material mixture into a

non-solvent.

 Removal of non-solvent or solvent from the coated
product is often done by sorption extraction or

evaporation.
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Fig. §: Spray drying method for microencapsulation



(f) Multiorific-centrifugation:

Multiorific-centrifugation method for microencapsulation
utilizes the centrifugal forces to hurl a core particle trough
an enveloping membrane.

Various processing variables of multiorific centrifugation
method Includes:

(i) Rotational speed of the cylinder,
(i) Flow rate of the core and coating materials, and

(i11) Concentration, viscosity and surface tension of the core
material.



« The multi-orifice-centrifugal method is capable for
microencapsulating liquids and solids of varied size

ranges with diverse coating materials.

« The encapsulated product can be supplied as slurry in

the hardening media or as dry powder.



