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liquid form of the same drug may be mar-
keted. This procedure is doubly advanta-
geous, because for the most part, physicians 
and patients alike prefer small, generally 
tasteless, accurately dosed tablets or capsules 
to the analogous liquid forms. Therefore, 
marketing a drug in solid form first is more 
practical for the manufacturer and suits most 
patients. It is estimated that tablets and cap-
sules constitute the dosage form dispensed 
70% of the time by community pharmacists, 
with tablets dispensed twice as frequently as 
capsules.

Microscopic Examination
Microscopic examination of the raw drug 
substance is an important step in preformu-
lation work. It gives an indication of particle 
size and size range of the raw material along 
with the crystal structure. Photomicrographs 
of the initial and subsequent batch lots of 
the drug substance can provide important 
information in case of problems in formu-
lation processing attributable to changes 
in particle or crystal characteristics of the 
drug. During some processing procedures, 
the solid drug powders must flow freely 
and not become entangled. Spherical and 
oval powders flow more easily than nee-
dle-shaped powders and make processing 
easier.

Heat of Vaporization
The use of vapor pressure is important in 
the operation of implantable pumps deliver-
ing medications as well as in aerosol dosage 
forms. Another application is the use of nasal 
inhalants (propylhexedrine with menthol 
and lavender oil—Benzedrex) for treating 
nasal congestion. In this latter dosage form, 
the quantity of drug required for effective-
ness and a reasonable estimate of time of use-
fulness can be determined. Also, in the case of 
spills in inaccessible places, the time to evap-
oration of a substance can also be calculated. 
Some volatile drugs can even migrate within 
a tablet dosage form so the distribution may 
not be uniform any longer. This may have an 
impact in tablets that are scored for dosing 
where the drug in one portion may be higher 
or lower than in the other portion.

Exposure of personnel to hazardous drugs 
due to handling, spilling, or aerosolizing of 
drugs that may vaporize (oncology agents) is 
another application as the increase in mobil-
ity of the hazardous drug molecules may be 
related to temperature of the environment. 
Some drugs, such as carmustine, experience 
greater vapor pressures with increased tem-
perature as compared to cyclophosphamide, 
etoposide, cisplatin, and 5-fluorouracil, as 
illustrated in Physical Pharmacy Capsule 4.1, 
Heat of Vaporization.

Heat of Vaporization
The amount of heat absorbed when 1 g of a liquid vaporizes is known as the heat of vapor-
ization of that liquid and is measured in calories. The heat of vaporization of water at 100°C is 
540 cal/g or about 9.720 cal/mole. This is the same quantity of heat energy that is released 
when 1 g of steam condenses to water at 100°C. This energy exchange is important in pro-
cesses like steam sterilization as it is this energy transfer that results in death of microorganisms.

The movement of molecules varies with temperature. In liquids, this results in a tendency of 
the molecules to escape the liquid environment into a gaseous environment and possibly loss 
of the liquid. In the case of solids that sublime, the movement of the molecules is from the solid 
state to the vapor state. As an example, if one looks at an older bottle containing aspirin, there 
may be crystals of aspirin on the inside walls of the container. With ibuprofen, the walls of the 
container may become cloudy as the ibuprofen sublimes.

Physical Pharmacy Capsule 4.1

0002035883.INDD   107 11/29/2013   9:42:33 PM




