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  Location of Bottom Discharge Valve in Batching Tank     The bottom discharge 
valve should be located exactly at the bottom of the tank. In some cases valves have 
been found to be several inches to a foot above the bottom of the tank  [6] . 

 For a tank suspected of having substantial deposits at the bottom, a fi ber - optic 
camera can be inserted in the tank to provide a view and positive confi rmation of 
the tank bottom condition. These camera and light vision systems are sanitary equip-
ment able to provide a computational real - time visual inspection of the inside tank 
under process conditions or pressure vessel. In addition, they are used to control 
several parameters during the manufacturing process, such as product level and 
thickness, solids level, uniformity of suspensions, foam, and interface and/or cake 
detection  [31] .  

  Batching Equipment to Mix Solution     Ingredients of solutions have to be com-
pletely dissolved. For instance, it has been observed that some low - solubility drugs 
or preservatives can be kept in the  “ dead leg ”  below the tank, and the initial samples 
have reduced potency  [6] . When there is inadequate solubility of the drug in the 
chosen vehicle, the dose is unable to contain the correct amount of drug in a man-
ageable size unit, that is, one teaspoonful or one tablespoonful. Thus, ingredients 
as well as handling and storage conditions should be chosen to manage the problem 
 [14] . 

 In solutions, the most important physical factors that infl uence the solubility of 
ingredients are type of fl uid, mixing equipment, and mixing operations. Generalized 
Newtonian fl uids are ideal fl uids for which the ratio of the shear rate to the shear 
stress is constant at a particular time. Unfortunately, in practice, usually liquid 
dosage forms and their ingredients are non - Newtonian fl uids in which the ratio of 
the shear rate to the shear stress varies. As a result, non - Newtonian fl uids may not 
have a well - defi ned viscosity  [32] . 

 When all the ingredients are miscible liquids, the combination and distribution 
of these components to obtain a homogeneous mixture are called blending. When-
ever possible, ingredients should be added together and the impeller mixer often is 
located near the bottom of the vessel  [21] . Mixing of high - viscosity materials requires 
higher velocity gradients in the mixing zone than regular blending operations. In 
fact, the fundamental laws of physics regarding the performance of Newtonian fl uids 
in the production process may be studied using computational tools. For example, 
VisiMix is a software that is routinely used to calculate shear rates  [2] . 

 Finally, if it is determined that there is a bigger problem of insolubility 
coming from the formulation, then addition of cosolvents, surfactants, as well as 
the preparation of the ionized form of an acid or base, drug derivatization, and 
solid - state manipulation are approaches to manipulating the solubility of the drug 
 [14] .  

  Batching Equipment to Mix Suspension     In the case of suspensions, the fl ow nec-
essary to overcome settling in a satisfactory suspension depends on the mixing 
equipment and is predicted by Stokes ’ s law. Thus, to use the Stokes ’ s law, suspen-
sions are considered as Newtonian fl uids if the percentage of solids is below 50%. 
Mixing equipment uses a mechanical device that moves through the liquid at a given 
velocity. Dispersing and emulsifying equipment is categorized as  “ high - shear ”  mixing 
equipment. The maximum shear rate with such equipment occurs very close to the 
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