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Introduction

The design and critical elements of spray drying, types of spray
driers, critical parameters of spray drying, developments in
spray drying, and its applications in the pharmaceutical area are
all covered in this holistic overview. From the 1870s until the
early 1900s, the development of spray drying equipment and
processes took place across several decades. With the unexpected
requirement to lower the transport weight of groceries and other
goods during World War Il, spray drying comes of age. By spraying
feed into a hot drying medium, this approach allows feed to be
transformed from a fluid to a dried particle form. It's a continual
drying operation for particle processing. A solution, solution,
dispersal, or emulsion can be used as the feed. Depending on the
physical and chemical properties of the feed, the dryer design,
and the intended final powder attributes, the dried product can
be in the type of grains, granules, or agglomerates

The Spray Drying Technique Consists of
Five Steps
Concentration

Prior to being introduced into the spray dryer, feedstock is usually
concentrated.

Atomization

The atomization stage creates the ideal environment for
evaporation, resulting in a dry product with the appropriate
properties.

Droplet-air contact

In the chamber, atomized liquid is placed in direct contact with
heated gas, causing 95 percent or more of the water contained in
the droplets to evaporate in a matter of seconds.

Droplet drying
Moisture evaporation occurs in two stages:

¢ when there would be enough moisture inside the drop to
remove the liquid evaporated at the surface and evaporation
occurs at a steady rate

e when there is no longer enough moisture to preserve
saturated conditions at the droplet surface, causing a dried
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shell to form. Evaporation is thus dependent on moisture

diffusion via the growing thickness of the shell.

Separation

For the final separation stage, cyclones, bag filters, and
electrostatic precipitators may be utilised. Wet Scrubbers are
frequently used to filter and chill air before it is released into the
atmosphere.

Built to almost any capacity requirement The pace of feeding
varies from a few pounds per hour to over 100 tonnes per hour.
Production process with full automatic control is possible. It's
suitable for both heat-resistant and heat-sensitive items. It is
possible to make particles that are nearly spherical. There are
certain drawbacks, such as a lack of variability in creating particles
or structures with complex morphologies, and rapid drug release
rates that frequently demonstrate a burst effect.

Baiscally, Two-stage dryers allow for lower drying temperatures,
making them an excellent alternative for materials that are
particularly heat sensitive.

Horizontal dryer: Drying air; 2-feedstock; 3-pneumatic conveyor;
4-drying chamber; 5-powder conveyor; 6-filter bags; 7-cyclone;
8-dust return; 9-exhaust to atmosphere; 10-dried powder are the
components.

Vertical Dryer: It can make non-agglomerated and agglomerated
free-flowing powders from both non-fat and fat-containing
products.

Impacts in The Future

Spray drying is one of the most intriguing technologies in the
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pharmaceutical sector right now, as it's a perfect procedure
for ensuring that the resulting product meets stringent quality
criteria in terms of particle size distribution, residual moisture
content, bulk density, and morphology. In recent years, the
creation of particles from the spraying process has gotten a lot
of attention.
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For future pharmaceutical applications, multistage methods,
novel spray techniques, and temperature-gradient systems
show potential. In the United States, traditional equipment
designs are increasingly being employed to prepare a variety of
pharmaceutical goods. The versatility of their output capacity,
continuous functioning, and controllability are all desired
characteristics.
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