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Pharmaceutics | Chapter-4 

 Unit-5   Drying 

Drying is defined as the removal of small amounts of water or other liquid from a 

material by the application of heat. It is generally mass transfer process in which 

water or another solvent is removed by evaporation from a solid, semisolid or 

liquid process. Drying is the final stage of processing of bulk drug preparation. 

Drying and evaporation are distinguishable by the relative quantities of liquid 

removed from the solid. In evaporation, the product obtained is either concentrated 

solution or suspension or wet slurry. In drying, dry solid is the final products. 

Humidity in the environment is an important determinant for drying of the solids, 

though several methods are available, thermal methods and freeze drying technique 

(non-thermal method). Liquid to be vaporized may remains on surface of solids, 

inside the solid, and partly inside and partly outside the solid. 

Applications of the Drying— 

 Drying is necessary in order to avoid deterioration. 

 Drying produce materials proper shape, uniform size, and enhance 

solubility. 

 Removal of moisture makes the material light in weight and reduces the 

bulk, so drying improved the handling procedure. 

Classification of dryer used in drying process— 

1. Static bed dryer—In this type of dryer there is no relative movement 

among the solid particles being dried, although there may be bulk motion of 

the entire drying mass. Example-Tray dryer, freeze dryer. 

2. Moving bed dryer—In this type of dryer particles are partially separated so 

that they flow over each other. Example- Drum dryer.  

3. Fluidized bed dryer—In this type of dryer solid particles are partially 

suspended in an upward moving heated gas system. Example- fluidized bed 

dryer. 
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4. Pneumatic dryer—In this type of dryer particles are entrained and 

conveyed at a high velocity gas stream. Example- spray dryer. 

 

 

Fluidized Bed Dryer. 

 

Principle—In fluidized bed dryer, hot air gas is passed at high pressure 

through a perforated bottom of the container containing granules to be dried. 

The granules are lifted from the bottom and suspended in the stream of air, 

this condition is called fluidized state. The hot gas is surrounding every 

granule too completely.   

 

Construction—  

 
 

Two types of bed dryer are available, vertical fluidized bed dryer, horizontal 

fluidized bed dryer. 

 Vertical fluidized bed dryer is made up of stainless steel or plastics. 
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 A detachable bowl is placed at the bottom of the dryer, which is used 

for charging and discharging.  

 The bowl has a perforated bottom with a wire mesh support for 

placing material to be dried. 

 A fan is mounted in the upper part for circulating air. 

 Bag filters are placed above the drying bowl for the recovery of fines. 

  

Working/process of Fluidized Bed Dreyer— 

 The wet granules are placed in the bowl and pushed into the dryer. 

 Fresh air is allowed to pass through a prefilter, which subsequently 

gets heated by passing through a heat exchanger. 

 Simultaneously fan is allowed to rotate. The air velocity is gradually 

increased 

 The granules rise in the container because of high velocity gas (1.5 to 

7.5 meter/minute) and later fall back in a random motion. This 

condition is said to be fluidized state. 

 The gas surrounds every granule to completely dry them and  

Periodically the bag is shaken to remove the entrained particles.  

 

 

Uses/Applications— 

Fluidized bed dryer is popularly used for drying of granules in the 

production of tablets. Fluidized bed dryer can be used for three operations 

such as mixing, granulation and drying. 

Advantage—  

 The drying containers are mobile, making handling simple and 

reducing labor cost. 

 It require less time to complete drying that is 20 to 40 minutes 

compared to 24 hours of tray dryer. 

 It facilitates the drying of thermolabile substances, since the contact 

time for drying in short. 

Disadvantage— 

 Many organic powders develop electrostatic charge during drying. 
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 The turbulence of the fluidized state of granules may cause attrition of 

some materials resulting in the production of fine (overcome this 

problem suitable binding agent is used). 

Freeze dryer. 

Principle—In freeze dryer, water is removed from the frozen state by sublimation 

that is direct change of water from solid in vapour without conversion to a liquid 

phase. 

 Heat is supplied which transfer as latent heat and ice sublimed directly into 

vapour state. 

Eutectic point— The pressure and temperature at which the frozen solid vaporizes 

without conversion to a liquid is referred to s the eutectic point. 

Construction— 

 

 

 Drying chamber in which trays are loaded. 

 Heat supply in the form of radiation source, heating coils. 

 Vapour condensing or adsorption system. 

 Vacuum pump or steam ejector or both.   
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Working/process of freeze dryer— Working of freeze dryer include in many 

steps. 

1. Preparation and pretreatment. 

2. Prefreezing and solidifying water. 

3. Primary drying (sublimation of ice under vacuum). 

4. Secondary drying (removal of residual moisture under high vacuum). 

5. Packing. 

Preparation and pretreatment—The volume of solution introduced into the 

container is limited by its capacity. Satisfactory freeze drying beyond a certain 

limit of depth of liquid is not possible. Therefore pretreatment is essential. The 

solution is pre-concentrated under normal vacuum tray drying. The final products 

become obtained becomes more porous. 

Prefreezing and solidifying water— vials, ampoules or bottles in which the 

aqueous solution is packed are frozen in cold shelves about -50
0
C. During this 

stage cabinet is maintained at low temperature and atmospheric pressure. 

Primary drying—In this step, the material to be dried is spread as much large 

surface as possible for sublimation. The temperature and pressure should be below 

the triple point of water, that is 0.0098
0
C and 0.533 KPa for the sublimation, when 

water alone present.  

Primary stage removes easily removable moisture. During this stage about 98% to 

99% water is removed. 

Secondary Drying—the temperature of the solid is raised to as 50 to 60
0
 C but 

vacuum is lowered below that is used in primary drying. The rate of drying is very 

low and it takes about 10 to 20 hours. 

Packing—After vacuum is replaced by inert gas, the bottles and vials are closed. 

Uses/Applications—It is commonly used in the production of dosages forms as 

injections, solutions, and suspensions. 

 

Advantage— 
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 Moisture level can be kept as low as possible without decomposition. 

 Thermolabile materials can be dried 

 Sterility can be maintained 

Disadvantage—  

 Equipment costs very high. 

 The period of drying is very long. 

 


