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Energy Input by

Conduction

« Convection

Radiation

Microwave and Radio
Frequency Fields
Combined mode

Drying particle

Moisture Output by

¢ Liquid diffusion

« Vapor diffusion

« Capillary flow (Permeability)

« Knudsen diffusion (Mean free
path < pore dia.)

¢ Surface diffusion

¢ Poiseuille flow

¢ Combination of above

Multicomponent
Moisture transport

Coupled with
mass
transfer

Change of physical
structure

Change in
quality

DRYINGAS A
COMPLEX

THERMAL

Shrinkage

Input
Continuous/ =
intermittent S
Chemical/
biochemical
reactions

Phase change
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To spray dry solids{a suspension of drug is sprayed into a stream of hot air so

that each droplet dries into an individual solid particle, Particles are very

uniform, porous and generally amorphous| Freeze drying or hyophilization

Degins with an aqueous solution of the drug whichis rapidly frozen and then
exposed t0 a powerful vacuum that draws off the water in vapor form, In
addition to being amorphous, a freeze dried solid will occupy the same
volume as the original solution, is light and porous and has a large surface

area, Drug products presented as{powders for reconstitution]are prepared

using Iyophilization,
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Q63

Q65

Which of the following statements is incorrect when comparing spray
drying and|freeze drying?

|A Q both processes result in an increase in bulk density |
B O both processes can be used for thermolabile materials
C @ since water is removed during both processes, the product
can be packaged and reconstituted with water at a later
stage
D O both processes result in a product with an improved
dissolution rate
E O spray drying is a much faster process than freeze drying

Fluidised-bed drying:
A Q uses conduction as a heat transfer method for drying wet
solids

Q requires a long processing time
Q can cause aggregation of particles

Q is unlikely to produce too much dust

@ con result in explosions if adequate electrical earthing is not

in nlnrs
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Which of the following statements is correct? Microwave drying:

A [ utilises convection and conduction as a method of heat
transfer

B Q is efficient ot a wavelength range of 10cm to 1cm

C QO avoids problems of dust and attrition since the bed is
stationary

D O should never be used under vacuum

E Q can produce similar batch sizes commercially compared

with fluidised-bed drying
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