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PHYSICAL PHARMACY CAPSULE 4.5

Solubility and Particle Size

The particle size and surface area of a drug exposed to a medium can affect actual solubility
within reason, for example, in the following relationship:
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where

S is the solubility of the small particles,
S, is the solubility of the large particles,
v is the surface tension,

V is the molar volume,

R is the gas constant,

T is the absolute tfemperature, and

ris the radius of the small particles.

The equation can be used to estimate the decrease in particle size required to increase solubil-
ity. For example, a desired increase in solubility of 5% would require an increase in the S/§ ratio
to 1.05; that is, the left term in the equation would become log 1.05. If a powder has a surface
fension of 125 dynes/cm, molar volume of 45 cm3, and femperature of 27°C, what is the particle
size required fo obtain the 5% increase in solubility?

(2) (125) (45)
(2.303) (8.314x107)(300)r
r=9.238x10°cm or 0.0238 u

log1.05 =

A number of factors are involved in actual solubility enhancement, and this is only an intfroduc-
tion fo the general effects of particle size reduction.

Solubility and Particle Size

Although solubility is normally considered
a physicochemical constant, small increases
in solubility can be accomplished by particle
size reduction as described in the Physical
Pharmacy Capsule 4.5, Solubility and Particle
Size.

improving solubility. Weak acidic or basic
drugs may require extremes in pH that are
outside accepted physiologic limits or that
may cause stability problems with formulation
ingredients. Adjustment of pH usually has lit-
tle effect on the solubility of substances other
than electrolytes. In many cases, it is desirable
to use cosolvents or other techniques such as

Solubility and pH

Another technique, if the drug is to be for-
mulated into a liquid product, is adjustment
of the pH of the solvent to enhance solubil-
ity. However, for many drug substances,
pH adjustment is not an effective means of

complexation, micronization, or solid disper-
sion to improve aqueous solubility. A review of
pH is provided in Physical Pharmacy Capsule
4.6, Principles of pH. The effect of pH on
solubility is illustrated in Physical Pharmacy
Capsule 4.7, Solubility and pH.





