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Effect of Crystal Form on Bioavailability
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ABSTRACT-Habit is the description of the outer appearance of a crystal. If the environment of a growing crystal
affects its external shape without changing its internal structure, a different habit results. Crystal habit and the internal
structure of a drug can affect bulk and physicochemical properties, which range from flowability to chemical stability.
A polymorph is a solid crystalline phase of a given compound resulting from the possibility of at least two different
arrangements of the molecules of that compound in the solid state. Chemical stability and solubility changes due to
polymorphism can have an impact on a drug's bioavailability and its development program. During crystallization from
a solution, crystals separating may consist of a pure component or be a molecular compound. Solvates are molecular
complexes that have incorporated the crystallizing solvent molecule in their lattice. When the solvent incorporated in
the solvate is water, it is called a hydrate. To distinguish solvates from polymorphs, which are not molecular com-
pounds, the term pseudopolymorph is used. Identification of possible hydrate compounds is important since their aque-
ous solubilities can be significantly less than their anhydrous forms. Conversion of an anhydrous compound to a
hydrate within the dosage form may reduce the dissolution rate and extent of drug absorption. An amorphous solid
may be treated as a supercooled liquid in which the arrangement of molecules is random. Amorphous solids lack the
three-dimensional long-range order found in crystalline solids. Since amorphous forms are usually of higher ther-
modynamic energy than corresponding crystalline forms, solubilities as well as dissolution rates are generally greater.

A study on crystal form includes characterization of (1)crystal habit, (2)polymorphism, (3)pseudopolymorphism,
(4)amorphous solid.

Key words—Crystal form, Crystal habit, Polymorphism, Pseudopolymorphism, Solvate, Hydrate, Amorphous solid,
Bioavailability
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Scheme 1-Outline of differentiating habit and crystal chemistry of
a compound (From J. Haleblian, J. Pharm. Sci., 64, 1269-1288,
1975).
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Figure 1~-X-ray powder diffraction patterns for amorphous (top) and
crystalline (bottom) indomethacin (From L.R. Hilden and K.R. Mor-
1is, J. Pharm. Sci., 93, 3-12, 2004).
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